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1.0 INTRODUCTION 

Groundwater extraction and treatment has been selected to restore the quality of groundwater in the 
Great Miami Aquifer beneath the Fernald Environmental Management Project (FEMP) (DOE 1995a). 

The selected remedy includes the commitment to continu8uy evaluate the benefits of applying 
emerging or innovative technologies to enhance aquifer restoration. One of the techuologies being 

evaluated is the injection of groundwater into the aquifer as a means of speeding the contamham 

flushing process and shortening the total time needed to remediate the aquifer. Groundwater injection 

will also help mahtain hydraulic control in the Great Miami Aquifer and limit the effect that pumping 
will have on area drawdown. 

The Department of Energy’s (DOE’S) Oftlcc. of Science and Technology (EM-50) is funding injection 

evaluation efforts at the FEW. The evaluation is being conducted by the Fernald Environmental 
Restoration Management Corporation (FERMCO), DOE, and its commcrciaI solutiomnining industry 

partners. Participants included DOE-Femld, DOE’S MSEWestem Energy Technology Office 

(WETO), Rio Algom Inc., and In-Situ Inc. The evaluation consists of field testing (injection into a 

single well) to demons- that the hydraulics of the Great Miami Aquifer wilI accOmmOdatc the 
injection process, followed by a larger field scale demonstration (injection into several wells) to 
demonstrate that the remediation process can be supplancntcd and improved by injection. The goal 
of the evaluation process is to not only document the benefit of the injection process, but to deliver it 
as an integral working component of the cleanup rcmedy at the FEMP. 

In October of 1995, an iqjection test (the South Field Injection Test) was umdwted in which 
groundwater was extracted from the South Plume Area and injected into a well in the South Field 
area without undergoing any treatment process (DOE 199%). The South Field Injection Test was 
conducted over a period of 72 hours at a constant injection rate of 300 gallons per minute (gpm). 

Figure 1-1 identifies where the South Field Injection Test was conducted. Results of the South Field 
injection test indicated that injection could be a viable supplement to extraction for mnedhtion of the 
Great Miami Aquifer based upon the demonstrated ability of the aquifer to receive injected water 
(DOE 199%). However, the test also indicated that the issue of plugging within the injection well 
needed to be further evaluated before a larger field scale demonstration could be attempted. 
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During the South Field Injection Test, South Plume groumiwater that was reduced relative to iron was 
injected into South Field groundwater which was oxidized relative to iron resulting in the precipitation 
of ferric hydroxide within the injection well. The oxidizing reaction created an environment in which 
GaZliodh iron bacteria could obtain energy and thrive. The GaIlioneZZu iron bacteria served as a 

catalyst to the precipitation reaction. 

chemistry of the injection water needed to eliminate iron plugging within the injection well. It was 
determined through geochemical modeling (IT 1996) that injecting treated dnuent from the South 
Plume Interim Tmtment (SPIT) system into insitu South Field groundwater would not result in iron 
precipitate and iron bacseria plugging problems. 

I 
~ 

Iron bacteria is f d  almost everywhere, in both water and soil, and is particularly prevalent in the 
upper midwestern United States. Iron bacteria plug wells by emymatically catalyzing the oxidation of 

ferrous iion to ferric iron and using the energy releami fr~m the reaction to promote the g r o w  of 
thread-like slimes that serve to accumulate large amounts of ferric hydroxide. The ferric iron is 
drawn onto or into the mucilaginous sliiy sheaths of the bacteria. Precipitation of the ferric iron 
coupled with the rapid growth of the iron bacteria creates a voluminous material that quickly plugs 

the screen po-m of the well and the aquifer matetial mund ing  the well bore (Driscoll1986). Iron 
plugging interferes with the efficiency of the injection operation. If the plugging becomes excessive, 
the maintenance and associated costs required to control the plugging limit the intended u s e m s  of .  . 

the injection operation. 

Following the South Field injection test, a geochemical study was coaducted to further evaluate the 
Great Miami Aquifer and the injection process. The purpose of the study was to determine the 

This report presents the resulk of a second injection test, called the "Phasc 11 South Field Injection 
Test" in which groundwater which was treated in the SPIT system was injected into insitu 
groundwater in the South Field Area O E  1995d). Figure 1-1 identifies where the Phase 11 South 

Field Injection Test was co&cted. The goal of this test was to determine if physical plugging would 
occur when treated water from the SPIT system was injected into the aquifer, rather than untreated 
water. The results of the test indicate that the cause of the pl- problem encountered during the 
first South Field Injection Test was properly identified and that the iron plugging in the injection well 
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injection well, injection appears to be a pndsing supplement to the FEMP groundwater remedy. A 
larger field scale demonstration of the application of the injection process is currently being planned. 
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2.0 GEOCHEMISTRY 

Geochesnical conditions within the Great Miami Asuifer were modeled using the EQ3NR.5Q6 

geochemical computer code. The results are described in an IT report titled Geochemical Analv& 
. The report is provided in 

Appendix F. The following is a brief discussion of one modeling activity presented in the report. 

Prior to the Phase II injection test, a groundwater sample was collected from Well 31567 and a water 
sample was collected from the effluent of the SPIT system. Both water samples were analyzed for the 
parameters listed in Table 2-1. A YSI 600 XL multiparameter water quality monitor aaached to a 
YSI Model 610-D datalogger was used to collect in situ measurements of pH, redox potmtial, 
tunperatwe, total dissolved solids (TDS), and dissolved oxygen. The redox potential listed in 

Table 2-1 is reported relative to the standard hydrogen electrode (SHE). 

The data listed in Table 2-1 were used to model mixing reactions of the two waters using the 
EQ3/6 geochemical computer code (IC Version 7.2). EQ3/6 was developed at Lawrence Livermore 
National Laboratory for predicting the behavior of metals, radionuclides, and other costaminants in 

the natural environment. The EQ3/6 computer code is an industry-standard geochemicaf model'that 
performs solubility and. speciation calculations and reaction-path modeling. 

For the modeling, SPIT system effluent @h of 414 and pH of 7.3) was mixed with gromlwater from 
Well 31567 @h of 412 and pH of 7) to evaluate the potential for iron hydroxide and calcite 
precipitation in the screen and surrounding formation. The model predicted that no precipitate would 
form under these mixing conditions. 

Results for iron hydroxide arc shown in Figure 2-1 as iron c o w  'on vs. mass fraction of SPIT 
system effluent. va~ues of o to 1 for the mass fraction of SPIT system effluent c~rre~p~nd to 
100 percent groundwater from Well 31567 and 100 percent SPIT system eflluent, respectively. An 
iron concWrat~ 'on equal to onehalf the reported detection limit of 100 pg/L was assumed for the 
SPIT system effluent. The data plotted in Figure 2-1 indicate that calculated iron c o w  'Ons in 
the mixture always lie below the solubility curve for Fe(0Hh. Iron hydroxide precipitate will not 
form unless groundwater iron concentntions rise above the solubility curve. 
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Conditions needed for the precipitation of calcite are also shown in F i e  2-1, which plots the 
Wncentratl 'on product of calcium and bicarbonate ions as a function of pH and mass fraction of SPIT 
system effluent. observed values for the calcium and bicarbonate wmxntmt~ 'on product lie below the 

solubility curve for CaC03, and this indicates the mixture will not precipitate calcite. However, the 
data do approach the solubility curve near pH 7.3, indicating that if the pH of the SPIT system 

effluent is greater than 7.3, calcite precipitation is possible (but not probable according to the 
geochemi+ analyses performed) as the mixture approaches 100 percent SPIT system effluent. During 
the test pH in the SPIT effluent will be monitored. 



TABLE 2-1 

PHASE 11 INJECTION TEST, PRETEST INVESTIGATION 
WATER QUALITY “I’ RESULTS 

Sample from Duplicate from SPIT 
Analyte Well 31567 Well 31567 Effluent Detecsion Limits 
Alumimun 
calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Silicon 

. sodium 
Chloride 
Sulfate 
TDS 

Fluoride 
Nitratenitrogen 

Ammonia 
Phosphate (total) 
Uranium 
carbonate 
Bi/carbonate . 

Alkaliity 

suspended solids 

ND’ 
91780 pg/L 
123.4 p g L  
23270 pg/L 

355 pg/L 
ND 

3632 pg/L 
11020 pg/L 
24.2 mg/L 
78.5 mg/L 
370 mgL 
ND 

0.17 mg/L 
ND 

26 mg/L 
ND 
ND 

26 p g k  
ND 

234 mg/L 

Insitu Data: 

Redox Potential 41 1.7 mV 
Temperature 11.36% 
TDS 0.49 g L  
Dissolved oxygen 0.36 mg/L 

PH 7 

ND = non detect 
NA = not applicable 

ND 

165 i g / L  
231 10 pg/L 
363 pg/L 
ND 

3841 pg/L 
11450 pg/L 

81.4 mgL 

ND 
0.17 mg/L 
ND 

28 mg/L 
ND 
ND 

ND 
236 mg/L 

90300 pg/L 

24.2 mg/L 

402 mg& 

26 P g k  

ND 
88940 pg/L 

ND 
22870 pg/L 

133 pg/L 
ND 

3862 pg/L 

27.9 mg/L 
78.8 mg/L 

ND 

ND 
ND 
ND 
ND 

ND. 

12420 pg/L 

424 mg/L 

0.20 mg/L 

0.2 pg/L 

250 mg/L 

7.28 
414.2 mV 
11 .wc 
0.42 g L  

0.28 mg/L 

200 P g L  

100 P f l  

NA.  
5000 P g L  

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
.01 N . 

0.1 mg/L 
2 m  

0.1 mg/L 
0.1 mg/L 

2OOo P f l  

NA 

NA 

NA 
NA 
NA 
NA 
NA 
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3.0 HYDROGEOLOGY OF TltiE PHASE 11 INJECTION TEST AREA 

The hydrogeology of the Great Miami Aquifer and the Wase 11 South Field injection test area is 

described in detail in the Operable Unit 5 Remedial Investigation @I) Report (DOE 1995e). What 
follows is a brief summary of the hydrogeology specific to the testing area. 

The Phase 11 South Field injection test area is situated over the New Haven Trough, a large buried 

valley whose axis runs northeast-southwest (Figure 3-1). The floor and walls of the New Haven 

Trough consist of Ordovician age shale and limestone. At the injection test site the depth to bedrock 
is 194.5 feet below ground surface (bgs); t h i s  depth was measured when Well 31567 was drilled. 

During the Pleistocene, the New Haven Trough was carved into the shale and limestone badrock, 
filled with sand and gravel, and capped with a layer of Wisconsin age clay-rich glacial overburden. 

The sand and gravel forms the matrix of a regionally extensive aquifer known as the Great Miami 

Aquifer. At Well 31567 the sand and gravel is 176 feet thick. The Great Miami Aquifer is 

unconfined, anisotropic, and heterogeneous and has been designated a sole-source aquifer. 

A semichnfining clay layer divides the aquifer into an upper and lower mne beneath portions of the 

FBMP. This clay is present at the injection test location at a depth of approximately 135 feet bgs 
(Figure 3-2). The clay at the test location (Well 3065) appears to be an erosional remnant that is not 

contiguous with the clay layer to the west and north of the well. As documented at Well 31567 when 

the well was drilled, in descending order the lithology of the test area consistS of: approximately 

19 feet of brown and gray clay (glacial overburden), approximately 41 feet of umatwated sand and 
gravel, approximately 75 feet of saturated sand and gravel, approximately 10 f a t  of clay, and 
approximately 50 feet of saturated sand and gravel. The walls of the New Haven Trough are located 

thousands of feet to the north and south of the test site. 

There are no surface water bodies in the immediate vicinity of the test location. One intermittently 
flowing stream (paddys Run) is present approximately lo00 feet to the west. The storm sewer outfill 

ditch is located approximately 400 feet to the east of the test area. Sections of the storm sewer outfall 

ditch (downstream of the test location) are in direct contact with sand and gravel in the Great Miami 
Aquifer and represent recharge zones to the aquifer. 
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Results of a pumping test conducted in Well 3 1550 (approximately 850 south of Well 3 1567) provide 
the best estimates of hydraulic conductivity for the injection test area (DOE 19950. Hydraulic 
conductivity estimates for the injection test site range from 509 to 558 fdday  with a geometric mean 
of 523.6 feethy. Estimated vertical hydraulic conductivity ranges from 31.9 to 66.6 feet/&y with a 
geometric mean of 5 1.5 feet/day. 
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4.0 DESCRIPTION AND -ATION OF 'h3E PHASE 11 TEST 

The Phase 11 South Field Injection Test was designed to demonstrate that the iron plugging 

encountered in the first South Field Injection Test (DOE 199%) resulted from the incompatible 

chemistries of the injected water and the insitu groundwater. During the first test, untreated South 

Plume groundwater was used as the source of injection water. In the Phase 11 test, groundwater 

which had been treated through the SPIT system was used as the source of injection water. 

The Phase II South Field Injection Test was conducted similarly to the first South Field Injection 

Test. The testing program is presented below. The controlling document for the Phase II South Field 

Injection Test was the &ldendum 1 to the Project -Smific Plan for th e South Field Iniection Tes t, 

11 Iniection Test Work Plan, (DOE 1995d). 

4.1 TESTING LOCATION 
Because no injection wells have been installed at the FEMP, the injection test had to be conducted in 

an existing extraction well. The nine wells installed for the South Field Extraction System are the 

only on-property extraction wells that could be used for the injection test. Because treated water 

coming from the SPIT system was used as the source of injection water, the closest extraction well 

(31567) was selected as the injection well for the Phase II test. A 4-hch diameter hose was used as a 

temporary supply line to get injection water from the SPIT system to the injection well. Two 4-inch 

stainless steel groundwater monitoring wells (2065 and 3063, which are located near Well 31567, 

were monitored during the injection test. The location of the injection well, monitoring wells, 

temporary piping, and SPIT system are shown in Figure 4-1. The screen in Well 31567 is situated 

below the base of the well screen in monitoring Well 2065 and above the top of the well screen in 
monitoring Well 3065. Figure 4-2 illustrates the relative elevation of the injection well screen in 

relation to the elevation of the screens in monitoring Wells 2065 and 3065. 

Well 31567 was installed in August of 1995. It is a 12-inch diameter, 316 stainless steel well, with a 

15-foot long, 316 stainless steel Johnson continuous wire wrappcd screen. The s m e n  slot size is as 
follows: the upper 5 feet is 0.080 inches, the middle 5 feet is 0.110 inches, and the lower 5 feet is 

0.040 inches (Table 4-1, and Figure 4-3). The well was installed using a natural completion method. 
An observation well is installed in the sand pack of Well 31567. The observation well is a 2-inch 

diameter, W C  well with a 5-foot long PVC screen. The screen slot size in the observation well is 

P E R \ O U S \ S F I N J - P H I N N J - P ~ . ~ ~ ,  1996 8:36pnr 13 
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0.020 inches. For monitoring purposes, Well 31567 is referred to as 31567-IN. The observation well 
is referred to as 31567-0UT. 

4.2 TFSTING SET-Q 

A 4-inch, 150 PSI vinyl jacketed hose was used to run a temporary flow line from the SPIT system to 
WeIl31567. Figure 4-4 is a piping schematic for the test. One downcomer was used for this test. 
The downcomer was constructed of 4-inch dimeta, schedule 40, FVC pipe. The bottom end of the 

, pipe was Wed with a cap that had a 1.75 inch diameter hole drilled through it. The purpose of the 
hole in the bottom of the pipe was to create a positive pressure in the downcomer so that cascading of 
the injecting water down the well could be avoided. The base of the downcomor was installed 
five feet below the water table and three feet above the top of the well screen. 

Before, during, and after the test, Wells 31567-0UT, 31567-IN, 2065, aad 3065 were equipped with 

an Insiturn pressure transducers. Water level changes were measured and rewrded using an 
Insiturn Hermit-2000 data logger. Printout& from the data logger are provided in Appendix A. 
Wells 31567-0UT, 2065, and 3065 were equipped with downhole water quality probes (Hydrolabm, 
Model H2OG). Data loggers were attached to each probe and pH, temperature, TDS, dissolved 
oxygen, specific conductance, and redox potential were measured and recorded. Printouts from the 
data loggers are provided in Appendh B. 

A YSI Model 6OOO water quality probe was installed in the SPIT effluent line and specifk 
conductance, temperature, TDS, dissolved oxygen, pH, and redox potential were Iltcltmved and 
recorded during the injection test. The printout is provided in Appendix B. 

4.3 TESTINGPRWRAM 
The Phase 11 Injection Test Program consisted of the following activities: 

Pre-injection Activities: 

e Document if iron bacteria is present in Well 31567 prior to the start of injection. 

e Docurnest if the water quality of the groundwater in Well 31567 or SPIT system 
effluent has changed since the pretest investigation. 
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e Conduct a downhole caner& siuvey of Well 31567 before the start of the test to 
document whether or not any openings in the scrcen appear to be plugged. 

e Monitor water levels hourly in Wells 31567,2065 and 3065 for seven days prior to 
injection. The water level data will be used to establish the’regiod trend of the 
aquifer prior to the start of the test. 

e Monitor water quality in the SPIT system effluent and Wells 31567,2065, and 3065 
for 3 days before injection. Water quality measuremas @H, Eh, temperature, 
specific conductance, and dissolved oxygen) will be collected at least once a day using 
downhole multiparameter water quality monitors and dataloggers. Water quality data 
collected before the start of the injection test will docunens whether or not water 
quality conditions are stable or changing. 

e Conduct a slug test in Well 31567 to establish a baseline of how easily water could be 
transmitted through the screen prior to injection. 

Injection Activities: 

0 Inject treated groundwater at a rate of 200 gpm from the SPIT system into 
Well 31567 for a minimmi of 72 hours. Monitor water level changes in 
Wells 31567,2065 and 3065 using insitu transducers and dataloggers operating in a 
test mode. Monitor water quality es in Wells 31567,2065,3065, and the SPIT 
effluent using HydrolabTM and YSI %F water quality probes and dataloggers. 

e Conduct a velocity profile measurement of Injection Well 31567 using a spinner tool 
to learn more about the way the aquifer receives injected water. This was an 
objective from the Phase I test that was not met due to equipment failure. 

Post-injection Activities: 

e Monitor water level recovery. Recovery data will be used to indicate if plugging of 
the screen has occurred. Rapid rewvery should OCCUT if the screen is not plugged. 

e 

e 

Document if the water quality of Well 31567 has changed as a result of injection. 

Document if iron bacteria is present in Well 31567 as a result of injection. 

Document if iron bacteria is present in the SPIT system effluent. 

e Conduct a camera survey of Well 31567 after injection is completed. The camera 
survey will provide physical evidence as to whether or not the injection caused the 
well screen to plug. 

e Conduct a slug test in Well 31567. Data collected will be compared against slug test 
data collected before the start of the injection test to document changes in the 
efficiency of the screen resulting from the injection. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 
16 

17 

18 

19 

20 

21 

22 

23 

iA 
25 

m 
27 

28 

29 

30 

31 

32 
33 
34 

35 

36 
37 
38 

39 
40 
41 

42 
43 

44 

4 

46 

41 

P E R \ O U 5 W I N J - P H U U N J - P H U . ~ ~ 7 , 1 9 9 6  1015un 15 
000021 

, .  ’ 
I . _.) . . .  



FEMP~SFlT-PHII-3 DRAFT 
September 30. 19% 

4.4 W W A T I O N  OF THE INJECTION TEST 
Implementation of the Phase II Injection test was as follows: 

e Monday, March 11, 1996 - Conducted a downhole camera survey of Well 31567. 

e Thursday, March 14, 1996 

- Hourly water level monitoring in Wells 31567-0UT, 31567-IN, 2065 and 
3065 began using Insiturn probes ami dataloggers. 

- Water sample collected from Well 31567 and analyzed for iron bacteria. 

Water sample collected from Well 31567 and analyzed for parameters listed in - 
work plan. 

e Tuesday, March 19,1996 - Hourly water quality monitoring in SPIT began using YSI 
probes and dataloggers. 

e Wednesday, March 20, 1996 - Hourly water qualii monitoring in Wells 31567-0UT, 
2065, and 3065 began using Hydrolabm probes and dataioggers. 

Monday, March 25, 19% - Five vacuum slug tests were conducted in Well 31567. 

Wednesday, March 27,1996 - Injection of SPIT treated water into Well 31567 began 
at a rate of approximately 200 gpm. Flow data can be found in Appendix C. 

Wednesday, March 27, 19% to Monday, April 1, 1996 - Twelve vertical flow 
profiles were conducted us@ the spinner tool while injection was taking place. 

e 

e 

e 

e Monday, April 1,1996 

- Injection of SPIT treated water into Well 31567 stopped. 

Recovery monitoring in Wells 31567-0UT, 31567-IN, 2065, and 3065 began. - 
* Water sample collected from Well 31567 and SPIT effluent and analyzed for 

iron bacteria. 

- Water samples were mllccted from Well 31567 and the SPIT effluent and 
analyzed for the parameters listed in the work plan. 

- Five vacuum slug tests were conducted in Well 31567. 

e Tuesday, April 2,19% - Hourly water quality monitoring in SPIT effluent and 
Wells 2065, 3065, and 31567-0UT stopped. (Due to a battery problem in the logger, 
water quality monitoring in Well 3065 stopped on April 1.) 
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0 Thursday, April 4, 1996 - kecovery monitoring in Wells 31567-0UT, 31567-IN, 
2065, and 3065 stopped. 2 

Thursday, April 18, 1996 - Conducted a downhole camera survey of Well 31567. 
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TABLE 4-1 

WEU 31567 (#17) 
WEU COMPLETION LOG 

Project: SouthFieldExtracbon - system 
Colltrrpctor: A l l i a n c e B ~  Date Completed: 08/24/95 
hcatim: 
west of storm sewer outfall 'ditch 

Instrrlbrtlan- 
Drillingm#hod: CableTool 
Borehole diamucr 20 inches 
Totat Depth of well: 81.6 feet bgs. 
Completionmethod: Natural 

Castlrag: 
316 stainless steel, sch. 10 @ midbody 
12 inch diamew 
Joint type: NpTThreaded 

. 

h e r a l  Ltthdogy: 
0 feet-18.5 feet 

18.5 feet-135 feet 

at 59.7 feet 

below gKnmd surface, 
glacial- 
below gluud surf#x, 
sand and gravel 
below ground surface, 
water table 

l[lrsbrll.tion Dctpi)s for olmerwim wdl: 
Note: Installed just outside of 12 in& well sueen 

Total depth of observation well: 76.6 feet 

Castfng: 
- 
PVC 
2 inch diameter 
Jointtype: Threaded 

NAD 1983 coordinates: 
N 477897.88 
E 1348853.75 

screen. 
15 feet long 
316 stainless steel, sch. 10 @ midbody 
J ~ c a n t i a u o n s w f n ~  
12 indl diameter 
screen slot size: 

upper5feet =O.O8Oinci1 
middle 5 feet = 0.110 inch 
lower 5 feet - 0.040 inch 

135 fea-145 
145 feet-195 

at 195 feet 

screen: 
5 feet long 
PVC 
2inchdiameter 

Slot Size: 0.020 inch 

000024 
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5.0 PHASE 11 INJECTION TEST RESULTS 

5.1 WATER JJWEL MONITORING RESULTS 
The objective of collecting water level data within the injection well was to record the resistance to 

flow within the injection well during the injection process. An increase in the resistance to flow 
within the injection well will result in rising water levels within the injection well and is evidence that 
plugging is taking place. The objedtive of collecting water levels in Wells 2065 and 3065 was to 
determine what influence injection had on the water table of the aquifer in the area surrounding the 
injection well. The effects that precipitation, barometric pressure, and regional water level trends 

have on water levels in the aquifer were considered when interpreting water level data collected 

during the injection period, but as explained below precipitation and barometric pressure corrections 
were not needed. 

. .  . ecmimon 
Daily average precipitation totals for the Phase II Injection test activity period (March 10, 1996, to 
April 4, 1996) are listed in Table 5-1. The largest recorded precipitation event (1.81 inches) was 
recorded on March 19,1996 during the pre-test monitoring period. The effect that this precipitation 

event had on the regional water table is discussed below in the section titled "Regional Water Level 
Trend". Durhg the actual injection period the largest recorded precipitation event (0.79 inches) was 
recorded on April 1,19%. Injection stopped on April 1,1996 at 8:02 am. The effect that this 
precipitation event had on the regional water table during the recovery monitoring period was not 
noticeable. Water level measurements collected during the actual injection period (March 27, 1996 to 

April 1, 1996) were not noticeably effected by the small amount of precipitation which was recorded. 

Barometric pressures were not collected during the Phase 11 injection test. Past work with bammctn 'C 

efficiency calculations in the Great Miami Aquifer @OE 19950 conclude that barometric pressure has 

a negligible effect on water levels. 

onal Water Level Trend 
Water level data collected from Wells 2065,3065, 31567-IN, and 31567-0UT indicate that the 
regional water table was rising very slightly just prior to the Phase 11 injection test. The injection test 
lasted 6830 minutes. It is estimated that the regional water table rose approximately 0.1 feet over the 
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course of the injection period. The interpretation of approximately .1 feet of rise over the course of 

the injection test is subjective but believed to be conservative in that the rise may have actually been 
smaller. The undulating nature of the data limits a more objective determination. Details are 

presented below. 

Figure 5-1 is a graph of water level verses elapsed time for Wells 31567-OUT and 31567-IN during 
the 12 days immediately preceding the injection test (March 14,1996, k u g h  March 26,1996). The 
data used to construct the graph is contained in Table A-1 of Appendix A. The graph illustrates tbat 
the water levd in Well 31567-IN was essentially identical to the water level in Well 31567-0UT 
during this time period, with the exception of three data points taken in Well 31567-IN at an elapsed 
time of 15540 minutes to 15660 minutes (Table A-1). During this time, the data logger in 
Well 31567-IN was removed fiom the well to facilitate slug testing and these three readings are not 

correct and should be ignored. 

Figure 5-2 is a plot of pre-injection water levels verses elapsed time from Well 31567-OUT, using a 
0.1 vertical scale for water level. This re- scale better illustrates the umhbthg nature of the 
regional water table rise. On March 19, 1996,1.81 inches of precipitation were recorded at the 
FEW, Table 5-1. This precipitation event roughly corrqoxxis to an elapsed monitoring time of 
approximately 6300 minutes. As noted in Figure 5-2, it appears that the regional water table m e  and 
fell in response to this precipitation. An average regional water level rise was subjectively interpreted 
by trying to avoid the effects of this precipitation event and use the initial water level of 521.170 feet 
recorded at an elapsed time of zero minutes and the final water level of 521.467 feet Ttcorded at an 
elapsed tinne of 17,100 minutes. This calculates to an increase of 1.737 X IUS feet per minute. 
Over the course of the active injection (6830 minutes) the regional water table rise, given this rate of 
rise, was approximately 0.12 feet. 

Figure 5-3 is a graph of water level verses elapsed time for Wdls 2065 and 3065 during the 12 days 
immediately preceding the injection test (March 14,1996, through March 26,1996). During this 
time period two Merent data loggers were used to record water level data. From March 14,1996 
through March 20, 1996, unit 1879 was used. Table A-2 is a printout of the data collected by this 
recorder. From March 20, 1996, to March 26, 1996, unit 751 was used. Table A-3 is a printout of 
the data collected by this recorder. The clock on unit 751 was off by one hour, as data collection 
actually started at 1055 am not 955 am. The clock was adjusted to the correct time for the injection 
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test. The graph illustrates that the water level recorded in Web 2865 and 3065 differed by 
approximately 0.4 feet, but behaved relatively alike, and very similar to the regional water level trend 
recorded in Wells 31567-ouT and 31567-IN. 

Figure 5-4 is a plot of pre-injection water levels from Wells 2065 and 3065 using a 0.2-foot vertical 

scale. The smaller scale better illustrates the undulating nature of the regional water table rise. As 
noted above and in Figure 5-4, it appears that the regional water table rose and fell in response to the 

March 19, 1996, precipitation event. A regional water level rise was interpreted using the initial 
water level of 521.203 feet recorded in Well 3065 at an elapsed time of 0 minutes and a final water 

level of 521.511 feet rewrded at an elapsed time of 17,100 minutes. This calculates out to an 
increase of 1.801 x lU5 feet per minute. Over the course of the active injection (6830 minutes) the 

regional water table rise was approximately 0.12 feet. 

Although this calculation is rough, it will serve the purpose of this test. The objective of the test is to 
d e  if plugging can be prevented by injecting treated groundwater. It is already known through 

the first injection test that the watertable surrounding the in jkon  well did not exhibit excessive 

mounding during the injection test, indicating that the injected water was efficiently flushed away 

from the well ard out into the aquifer. This pretest monitoring indicates that approximately 0.12 feet 

of measured rise resulting from the Phase 11 injection activity could be caused by regional water table 

rise. Given the subjectiveness of the calculation the correction factor for regioml water level rise 

during the test will be rounded off to 0.1 feet. 

est -0ns 
Water level data collected during the Injection Test (March 27,19%, through April 1,1996) are 

reported in Table A 4  Plots of water level (feet above mean sea level) verses elapsed time (minutes) 
for Wells 31567-IN and 31567-0UT can be found in Figures 5-5 and 5-6 respectively. 

The data indicate that at the start of the injection test the water level in both wells was at 521.510 feet 
above mean sea level (amsl). With injection, the water level in Wells 31567-IN and 31567-0UT rose 

approximately 2.69 feet to 524.201 feet and 524.200 feet amsl respectively. Figure 5-5 illustrates 
that the water table fluctuated during the initial 12 minutes of the test, probably due to turbulence 
within the well created by the start of injection, but then remahi fairly steady at 524 feet amsl. 
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Approximately four times during the test, injection was stopped for 40 or 50 minutea to facilitate 

backwashing the filters in the SPIT system. During the injection test this ocuurcd at the elapsed 
times of 1840 minutes, 3190 minutes, 4570 minutes, and 5960 minutes, Table A 4  and Figure 5-6. 

The drop in water level recorded in Wells 31567-IN and 31567-0UT duriag these backwash periods 
appear to be consistent. Each time the water table dropped approximately 2 feet to the 522 foot amsl 

elevation. 

At an elapsed time of 48% minutes, the transducer in Well 31567-IN failed, recording a water level 
of 514.981, Figure 5-5. This transducer was installed inside of a stilling pipe (2 inch stainless steel 
tubing). It was detcrmhed following the injection test, that the transducer was actually installed too 
deep and extended out of the bottom of the stillingpipe rather than resting inside of it. Turbulence 
created by the injection caused the transducer cable to rub against the bottom edge of the stilling pipe. 
The rubbing eventually led to the cable being cut, and the tmsduca failing. Flwtuathg water levels 

recorded duringthe first 12 minutes of thesest supportsthe idea that the cable and transducer were 
subjected to more turbulence than planned. Loss of this tmduccr did not &e the pumping test, as 
the transducM m Well 31567-0UT was still operating. 

Water level data collected from Wells 2065 and 3065 during the injection test can be found in 

Table A 4  A plot of water level (feet amsl) verses elapsed time (minutes) is shown on Figure 5-7. 
The data indicate that the water level measured in both wells rose during the injection test 

approximately 0.473 feet. Onetenth of a foot of this rise could have been due to the regional water 
table rise discussed earlier in this report, therefore the injection test resulted in a maximum water 
level increase of approximately 0.37 feet in observation Wells 2065 and 3065. The highest water 
level for both wells was rccordcd at an elapsed time of 5940 minutes, Table A 4  and Figure 5-7. The 
water level in Well 2065 was measured at an elevation of 521.973 feet amsl, and the water level in 
Well 3065 was measured at an elevation of 522.019 feet amsl. The initial water level for Wells 2065 

and 3065 respectively was 521.5 feet amsl and 521.546 feet -1. The water level measurements 
recorded in Wells 2065 and 3065 indicate that the pulsii created by the four backwashing episodes 
discussed above was also detected and resulted in a very small (appmxhtely 0.02- to O.(H-foOt) 

drop in water level. 

Water level data collected during the recovery monitoring period (April 1,1996 through 
April 4, 1996) can be found in Table A-5. Figure 5-8 is a plot of water level (feet amsl) versus 
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elapsed time (minutes) for Wells 31567-0UT, 2065, and 3065. "he data indicate that water levels 
responded very rapidly when injection was stopped. Water levels returned to within a foot of pre- 

injection levels within one minute (the preinjection water level elevation was approximately 521.5 
feet amsl). Post-injection water level elevations never returned to prainjection water level elevations. 
This is believed to be due to the regional water table rise discussed earlier and to precipitation events 

which occurred on March 31 and April 1,19%. 

These d t s  indicate that Well 31567 did not experience plugging of the well screen as was exhibited 
during the first injection test where water levels in the injection well rose exponentially during the test 

(DOE 199%). The water level in the injection well rose approximately 2.7 feet and remained fairly 
stable throughout the test. The water level in monitoring Wells 2065 an 3065 rose approximately 
0.37 feet. Recovery to within onefoot of pre-injection water levels took less than one mixhte. 

Water quality data collected during the Injection Test (March 27,1996, through April 1,1996) are 
reported Appendix B. Hourly water quality measurements were collected in Wells 31567-0UT, 
2065,3065, and the SPIT system effluent. Water quality meas- included temperature, pH, 
specific conductance, total dissolved solids, dissolved oxygen, and redox potmthl. 

The data indicate that water parameters throughout the test at all three location were fairly stable with 
the exception of dissolved oxygen. Figure 5-9 is a graph of dissolved oxygen umcentm 'on verses 
elapsed time for Wells 31567-0UT and 2065. Dissolved oxygen in both wells rapidly increased at 
the start of injection, remained fairly stable during the test, then decreased at the end of the test. 

Figure 5-10 is a graph of dissolved oxygen concentration verses time for monitoring Well 3065. The 
graph illustrates that the dissolved oxygen content of the groundwater at this depth was not effected 
by the injection test. 

Water samples were collected from Well 31567 immediately before injection and from Well 31567 
and the SPIT dfiuent after injection. The results are presented in Table 5-2. Compared to the 
pretest investigation results (Table 2-l), the water quality immdmtc ly before the test was essenthlly 
the same as was modeled with the exception of iron and uranium. Iron was lower than modeled d 
uranium was higher. These changes should not impact the modeling results presented in Section 2.0. 
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The testing results shown in Table 5-2 indicate that the chunistry of the injection water was very 

similar to the chemistry of the insitu groundwater sampled in Well 31567. Because the chemistxi& 

were so similar, very little chanical change was meamred during the injection test. Dissolved 
oxygen was the onIy parameter exhibiting a noticeable change as a r d t  of injection. 

The pH of the SPIT system dnuent was above 7.4 throughout the entire injection period (see 

Table B-4). As explained in Section 2.0 of this report, geochemical modeling indicated that if the pH 
of the SPIT system efllucnt was greater than 7.3 calcite precipitation was possible. No evidence of 
calcite precipitation was observed as a result of the injection test even though the pH was favorable 
for it ocaming. 

5.3 SLUGT%rT;BEsuLTS 
On March 25, 1996, a series of five vacuum slug tests were conducted m Well 31567 to establish pre- 

injection hydraulic conditions in the area immdmte ' ly around the screned portion of the well. 'A 

series of five vacuum slug tests was also conducted following the injection test on April 1,1996, to 

detemine if any plugging or alteration of the injection well and mrrrounding aquifer matahl had 

ocarred during the injection test. All equipment lowered into or pulled from the well was 

thoroughly decontaminated as per PERMCO standard aperating procedures. 

The vacuum slug tests utilizd a sealed wellhead apparatus which allowed a vacuum to be applied to 
the well to displace water starding in the well casing (Figure 5-11). The vacuum slug test creates a 

falling head test when the water level is raised in the well to a predeterrmmd ' level, held constant to 
obtain equilibrium conditions, and allowed to m v e r  by releasing the vacuum through a ball valve. 

The five pre-hjection vacuum slug tests were conducted by 8ecufiDg the wellhead apparatus on the 
12-inch well casing. With the wellhead apparatus installed, a static water level meamueanent was 
made using the top of the apparatus as the reference point. The water level indicator probe (Slope 

Indicator) was then raised exactly 5.0 feet and set in preparation for the first vacuum slug test. 
A five pounds per square inch (psi) rated pressure transducer 

Model 7001) was then placed down the well and lowered into the water approximately two feet. The 
wellhead was then sealed and the pressure transducer lines were connected to the data logger 
(campbell Scientific Model CR-21X). Once water levels stabilized in the well, the static pressure 

transducer reading was recorded, and a vacuum was applied to the well. The vacuum was applied 
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until the water level indicator signaIed that thd 5.0 foot rise in the Water level had occurred. A small 
vent was then o p e d  on the wellhead apparatus to release a portion of the vacuum, allowing the 
water level to stabilize a the 5.0 foot mark. The water level was held in this position for 

approximately five minutes to allow the aquifer to re-equilibrate. The data logger was then set to 
record water level changes in the well at a rate of five times per second. After the data logger was 
switched on, the vacuum was released through the two inch ball valve, creating a falling head test. 
Three of the five pre-injection tests were conducted using a 5.0 foot water level displacement. The 
other two preinjection tests were conducted using a 10.0 foot water level displacement. The 

additional displacement adds further stress to the well and surrounding aquifer material. After 
completing the five-foot displacement tests, the water level indicator was raised an additional 5.0 feet 
to a height of 10.0 feet above the static water level. Once the water level was in position, the two 

10-foot displacement tests were conducted with the same methodology as the five-foot vacuum slug 
tests. 

Once the tests were completed, the data were transferred from the data logger to a portable computer. 
Once in the computer, the data were inspected to determine if the recording equipment functioned 
properly. Once the data were field verified, the equipment was removed from the area, allowing the 
injection testing to proceed. 

Upon completion of the constant rate injection test, water levels in the injection well and surmmhg 

observation wells were allowed to recover. With recovery of the aquifer water levels, a series of post 
injection vacuum slug tests was conducted on the injection well on April 1, 1996. For consistency 
and comparative reasons, the test set and methodologies were identical to that of the pre-injection 

tests, including three five-foot and two 10-foot displacement tests. The post injection tests were 
conducted to determine if the injection test had any adverse effects on the well, filter pack, and 
aquifer material as compared to the pre-injection slug tests. 

The data set for each slug test was imported into a computer spreadsheet program for manipulation. 

Once the data was in a proper format, it was imported into AQTES0LVm, which is a computer 
program designed to interpret aquifer test data, such as slug test data on unconfined aquifers. The 

Bower and Rice slug test method was selected to determine the hydraulic conductivity of the material 
immediately around the well bore. Individual data plots created by AQTESOLVTM are presented in 
Appendix D. The actual data from the data logger and the transformed data showing actual elapsed 
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time and water level d i s p l w  are also presented in Appendix D. Table 5-3 summarizes the 
results of all ten slug tests. 

Results of the pre and post-vacuum slug test results indicate that the injection test did not damage the 
well in terms of decreased hydraulic conductivity in the well screen, sum- filter pack, arad 
aquifer materid. The series of slug tests conducted immediately after the injection test was nearly 
identical to those completed before injection began. The average value of hydraulic conductivity 

calculated for the pminjection tests was 298.1 feethy, while the post-injection results averaged 
2%.7 fdday .  These results strongly suggest that IIO precipitate formed to clog the well screen and 
surrounding material as a result of the injection test. 

5.4 VERTICALFL OW PRO-ULTS 

A flow profiling tool called the "spinner tool" owned by Rio Algun and retrofitted for shallow use by 
In-Situ, Inc. was tested at Well 31567. Figure 5-12 is a schematic diagram of the flow profiling tool. 

The spinner tool was used to measure vertical flow profiles in Well 31567 during the injection test. 
Each flow profile measurement was c o m p l d  in appro&ly 30 minutes, and a total of 12 flow 
profiles were recorded at various times during the injection test. The first flow profile was done at 
the beginning of the injection test and the last one was measured at the end of the injection test. 

The spinner tool consists of a propeller, which is free to rotate due to the vertical movement of water 
across the propeller blades. The number of revolutions that the propeller malres in a fixed period of 
time is recorded at different vertical deptbs within the well screen and compared against one another 
to determine the percentage of flow that a particular sedion of screen is transmitting. 

For each test, the spinner tool was lowered down the well and readings were taken at one foot 

intervals between 60 feet and 80 feet below the top of the well casing (test typedown). The spinner 

tool was then liftad and the readings were taken at one foot intervals between 80 and 60 feet (test 

W=P). 

Data collected in Well 31567 during the first flow profile (at 2:30 pm on March 27, 19%) will be 
used to illustrate how the spinner tool data was used to calculate flow percentages. At the top of the 
screen (64 feet below the top of casing (TOC)) the flow meter reading in Well 31567 was 1184 

revolutions. This number of propeller revolutions was assigned a flow of 200 gallons per 
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minute (gpm) (the total injection flow). One foot deeper in the screen (65 feet TOC) the flow meter 
reading was 752 revolutions. This number of revolutions is directly praportional to a flow rate of 
127.03 gpm. Subtract@ 127.03 gpm from 200 gpm indicates that 72.97 gpm of flow was exiting 
out of the well through the upper foot of the well screen or 36.49 percent of the total injection flow. 
Vertical flow profiles for all twelve profile surveys can be found in Apperrdix E. Graphs which plot 
the depth as a function of flow for all twelve profile surveys can also be found in Appendix E. 
Below is a list of when the twelve flow protile surveys were conducted. Some flow protiles started at 
the top of the screen and progressed down the screen. Other flow profiles began at the base of the 
screen and progressed up the SC&. 

file 
2:30 pm 3/27/96 
3:15 pm 3/27/96 
8:OO am 3/28/96 
8:38 am 3/28/96 

2:35 pm 3/28/96 
8:15 am 3/29/96 
8:38 am 3/29/96 
4:21 pm 3/30/% 
4:47 pm 3/30/96 
650  am 4/01/96 
719  am 4/01/96 . 

2:w pm 3/28/96 

. .  . Time el& since mimon s w  
30 minutes 
75 minutes 
18 hours 
18 hours 38 minutes 
24 hours 9 minutes 
24 hours 35 minutes 
42 hours 15 minutes 
42 hours 38 minutes 
74 hours 21 minutes 
74 hours 47 minutes 
112 hours 50 minutes 
113 hours 19 minutes 

IbUYlE 
down 
up 
down 
up 
down 
up 
down 
up 
down 
up 
down 
up 

The vertical profilii results indicate that approximately 80 percent of injected fluid flowed out of the 
well through the top three feet of the well screen, indicating that the screen was open to the aquifer. 

5.5 M)wNHoLE CAMERA SURVEY RESULTS 
On March 11, 1996, a downhole video camera survey was wndud at Well 31567. The camera 

equipment used to monitor the well is manufactured by Wellcam Corporation, Model WC-9941. The 
camera measures three inches in diameter, and .is designed specifically for surveying vertical pipe and 

boreholes. 
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The camera was lowered into the well at a rate of approximately one foot per second using a power 

winch. A video image was displayed and monitored at the surface of the well at the same time that a 
video tape was recorded. 

The camera survey indicated that the well screen in Well 31567 had no visible sign of iron 
encrustation or bacterial plugging. 

On April 18, 1996, a post-injection camera survey was conduc€ed in Well 31567. The visual 

condition of the well and well screen was similar to the preinjection survey conducted on 
March 11, 1996. No physical evidesnce of well plugging was noted by the survey. 

5.6 V T I N G W  
On March 14, 1996, a groundwater sample was collex~ed from Well 31567 and sent to an off-site 
laboratory for an analysis of iron bacteria. On April 1,1996, imndate ly following injection, a 

water sample was collected fiom Well31567 and also from the SPIT effluent and sent to an off-site 
laboratory for 'analysis of iron bacteria. The objective of the testing was to detemme ' if biofouliqg 
conditions were present in Well 31567 prior to injection. 

The workplan for the Phase II test called for testing the SPIT system for iron bacteria before the start 

of injection. It was decided that this sample was unnecessary, because the SPIT effluent would not 
change as a result of injection. The one sample collected from the SPIT effluent following injection 

was sufficient for determining if iron bacteria was present in the effluent. 

The results of the sampling arc presented in Table 5 4 .  Prior to injection Well 31567 showed high 
counts of Aerobic Heterotrophs (20,700 Colony Poxming Units per deciliter (CFU/dl)), Fungi and 
Yeast (21,000 CFU/dl) and Thiobacillus (120 CFWdl). A Heterotroph requires complex organic 
compounds of nitrogen and carbon for metabolic synthesis. Thiobacillus is an iron bacteria that 
grows in the presence of oxygen. These results indicate that prior to injection, conditions in 
Well 31567 had the potential to promote bacterial growth. 

Following injection, Well 31567 exhibited extrenzely elevated counts of Aerobic Heterdrophs 
(180,000 CFU/dl) and Gallionella iron bacteria (2,000 CFU/dl). These results lead to the conclusion 
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that injection did result in bacterial growth within the injection e l l ,  With iron oxidizing bacteria 

(Gallionella) exhiiiting very bigh and sisnificant counts. 

Results of the sampling cond~~ctcd on Effluent from the SPIT system did not show any significant 
Aerobic Heterotrophs but did show a presence of Sphaerotilushptotluix, which is a fortuitous iron 

in a very early or initial stage). 
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oxidizer. The results indicate the beginning of an iron oxidizing system (i.e., biofouling potential is 
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TABU 5-1 

AVERAGE DAILY PREClplTATION TOTALS 
FROM MARCH 10,1996, TEROUGE APRIL 4,1996 

. (INWCHES) 

March 10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
2 0 '  
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

April1 
2 
3 
4 

0 
0 
0 
.03 

0 
.14 
.w 
0 
0 
1.81 
.S8 
0 
0 
0 
.01 
.17 
0 

0 
.24 
.02 
0 

.59 

.79 
0 .  
0 
.39 

Re-test monitor@ 
Re-test monitoring 
Re-test monitoring 

Re-testmonitoring 

Re-test monitoring 
Prc-test monitoring 
Re-test monitoring 

Re-test monitoring 
Re-test monitoring 
prt-test monitoring 

pra#st monitoring 

pre-test monitoring 

Re-test monitoring 

Injection test 

linjectiontest 
Injection test 
Injection test 
Injection test 

Recovery monitoring 
R e c o v e r y m o n i ~  
Recovery monitoring 
Rtcov#y monitoring 
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TABLE 53 

VACUUM SLUG TEST RESULTS 
J?OR PRE- AlyD FOST-TESTS CONDUCTED IN INJECTION WEU 31567 

Re-Injection #l - 5.0 ft 
#2 - 5.0 ft VacuUm 

Slug Tats 
#3 - 5.0 ft 
#4 - 10.0 ft 
#5 - 10.0 ft 

Post-Injection #1. - 5.0 ft 
VacuUm 
Slug Tats #2 - 5.0 ft 

#3 - 5.0 ft 
#4 - 10.0 fi 

. #5 - 10.0 ft 

3/23/96 
3/25/96 
3/25/96 
31251% 
3/25/96 

Average 

4/1/96 
4/1/96 

0.00352 
0.00345 
0.00350 
0.00338 
0.00340 
0.00345 

0.00340 
0.00365 

304.1 
298.1 
302.4 
292.0 

293.8 
298.1 

293.8 
315;4 

4/1/96 0.00344 297.2 
4/1/96 0.00328 283.4 
4/1/96 0.00340 293.8 

Average 0.00343 296.7 



TABLE 5 4  

IRON BACTERIA SAMPLING RESULTS 
IN WELL 31567 SPIT EFJXUENT 

i 4 2  1 t 
L -  * 
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Well 31567 SPIT Effluent Units 

Before Inj. After Inj. 

Aerobic Hdetotrophs 20,700 180,OOO 16 CFUldl. 

Anaerobic Heterotrophs 160 72 14 CFUIdl 

Fungi & Yeast 21 ,Ooo 4,500 90 CFU/dl 

c 1.0 2,OOO 48 CFU/dl 

16 8 10 630 CFUIdl 

120 c1.0 c1.0 CFU/@ 
1 .o 50 12 CFUIdl 

! h l l f i d c / ~ f u r - o x i ~  Bacteria c 1.0 36 c 1.0 CFUIdl 

Geobactes(ircducingbacteria) c 1.0 c 1.0 c 1.0 CFU/dl 

“cFU/dl= Colony Forming Uqit per deciliter 

1996 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 CONCLUSIONS 
Physical plugging of the injection well did not occur during the Phase II injection test because treated 
water from the SPIT system was injected into the aquifer, rather than untreated water. The Phase 11 

Injection Test revealed that: 

e Prior to injection, Well 31567 had the potential to promote bacterial growth. 

e 

e 

Injection resulted in bacterial growth within the injection well. 

Effluent from the SPIT exhibited initial stages of biofoulii potential. 

The conclusion that injecting treated water did not promote physical plugging during the test is 
supported by the following results: 

e ' The water level in the injection well did not exhibit a rapid upward climb that would. . 
be associated with plugging. The water level in the injection well rose approximately 
2.7 feet at the start of the test as a result of injection and remained fairly stable 
throughout the test. 

e Water levels recovered to within one foot of pre-injection levels within 1 minute after 
injection had stopped indicating that the well was open to the aquifer. 

e 

e 

Very little chemical change ocaurd in the groundwater as a result of injection. 

Results of the slug testing indicated that no precipitate formed to clog the well screen 
and surrounding aquifer material as a result of the injection test. 

e Vertical flow profiling indicated that approximately 80 perccnt of the injected fluid 
flowed freely out of the well through the top three feet of the well screen indicating 
that the screen was open to the aquifer. 

e Camera surveys conducted after the injection test revealed no physical evidence of 
well plugging. 

Even though injection caused bacterial growth in the injection well, physical plugging of the well 
screen in the injection well did not occur, and no evidence of the beginning of physical plugging was 
found. The conclusion is that iron bacterial growth conditions, which are natural for the Great Miami 
Aquifer, cannot be eliminated, but they can be controlled so that onset of physical pluSging is 
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prolonged or reduced. This is encouraging, because it indicates that with an aggressive bacterial 
control program, it should be possible to maintain high injection efficiencies within the injection 
wells. 

6.2 BCOMMENDATIONS 
It is recommcMed that an objective of the area wide injection dempnstration should be to develop an 
aggressive biofouling monitoring and control program for the injection system. A monitoring 
program needs to be developed that will track changes in water &&&try and well performance so 
that increases in bacterial growth can be detected and colltfoutd More physical plugging of the well 
screen begins to effect injection efficiencies. 
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TAiBtle A-1 

PRE-INJECTION WATER LEVELS 
WEUS 31S74UT AND 3U67-IN 

FROM THURSDAY, MARCH 14,1996, TO TuE8IIAY, MARCH 26,1996 
(In F& Above Mean Sea Leva 

SE2000 

03/26 12:41 
Environmental Logger 

Unit#489 Test 0 

setups: INPUT1 INPUT2 
Level (F) Level (F) 
surface Surface 
315670UT 31567IN 

%e 
I.D. 
R&rencc 521.170 521.170 
SG 1 .000 1 .000 
Linearity 0:096 0.112 
Scale factor 20.037 19.961 
o f k t  0.018 0.024 
Delay msEc 50.000 50.000 

-sed Time: 
O.oo00 
60.oooo 
120.000 
180.000 
240.000 
300.000 
360.000 
420.000 
480.000 
540.000 
600.000 
660.000 
720.000 
780.000 
840.000 
900.000 
960.000 
1020.00 
1080.00 
1140.00 
1200.00 

521.170 
521.163 
521.163 
521.170 
521.170 
521.176 
521.176 
521.176 
521.195 
521.188 
521.195 
521.163 
521 207 
521.207 
521.214 
521.201 
521.207 
521.201 
521.195 
521.188 
521.182 

521.176 
521.170 
521.170 
521.170 
521.170 
521.176 
521.176 . 
521.182 
521.195 
521.188 
521.195 
521.163 
521.207 
521.207 
521.214 . 
521 201 
521.207 
521 201 
521.195 
521.188 
521.182 
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Level (k? Level 0 
Surfpce stlrfrce 
315670UT 31567IN 

zz 
I.D. 
Elapsed Time: 
1260.00 
1320.00 
1380.00 
1440.00 
1500.00 
1560.00 
1620.00 
1680.00 
1740.00 
1800.00 
1860.00 
19ZQ.00 
1980.00 
2040.00 
2100.00 
2160.00 
2220.00 
2280.00 
2340.00 
2400.00 
2460.00 
2520.00 
2580.00 
2640.00 
2700.00 
2760.00 
2820.00 
2880.00 
2940.00 
3000.00 
3060.00 
3120.00 
3180.00 
3240.00 
3300.00 
3360.00 
3420.00 

521.176 
521.182 
521.182 
521.182 
521.182 
521.176 
521.176 
521.170 
521.170 
521.170 
521.170 
521.157 
521.15 1 
521.163 
521.157 
52 1.170 
521.170 
521.170 
521.170 
521.163 
521.163 
521.157 
521.157 
521.15 1 
521.176 
521.182 
521.207 
521 .207 
521.207 
521.201 
521.214 
521 220 
521.220 
521.214 
521.207 
521.214, 
521.220 

521.176 
521.182 
521.182 
521.182 
521.182 
521.176 
521.176 
521.170 
521.170 
521.170 
521.163 
521.157 
521i151 
521.157 
521.157 
521.163 
521.163 
521.170 
521.170 
521.163 
521.157 
521.157 
521.151 
521.151 

.521.170 
521.182 
521.201 
521.201 
521 201 
521.201 
521.207 
521 220 
521.214 
521.214 
521.201 
521.207 
521 220 
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setups: INPUT 1 INPUT2 
Level 0 Level 0 
surface surface 

Type 
Mode 
I.D. 315670UT 3 15671[N 
Elapsed Time: 
3480.00 
3540.00 
3600.00 
3660.00 
3720.00 
3780.00 
3840.00 
3900.00 
3960.00 
4020.00 
4080.00 
4140.00 
4200.00 
4260.00 
4320.00 
4380.00 
4440.00 
4500.00 
4560.00 
4620.00 
4680.00 
4740.00 
4800.00 
4860.00 
4920.00 
4980.00 
5040.00 
5100.00 
5160.00 
5220.00 
5280.00 
5340.00 
5400.00 
5460.00 
5520.00 
5580.00 
5640.00 

521.220 
521 226 
521 226 
521.214 
521.214 
521.214 
521.214 
521.214 
521 207 
521.188 
521.188 
521.195 
521.195 
521.207 
521 207 
521.201 
521.207 
521.201 
521.201 
521.188 
521.176 
521.176 
521.170 
521.182 
521.188 
521.188 
521.195 
521.195 
521.201 
521 .I88 
521.188 
521.188 
521.182 
521.182 
521.176 
521.176 
,521.188 

521 220 
521 220 
521 220 
521.214 
521 207 
521.214 
521 .207 
521.214 
521.201 
521.188 
521.188 
521.195 
521.195 
521.201 
521.201 
521.201 
521.201 
521.201 
521.195 
521.188 
521.176 
521.170 
521.163 
521.176 
521.182 
521.182 
521.188 
521.195 
521.201 
521.182 
521.188 
521.182 
521.182 
521.176 
521.176 
521.170 
521.188 
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FEMP-OJSRT-PHII-3 DRAFT 
septsmber 30, 1996 

Searps: INPUT 1 m 2  
Level (F) h e 1  (F) 
Surfocc surfrce 

m 
Mode 
LD. 3 1567OUT 3 1567IN 

Elapsed Time: 
5700.00 
5760.00 
5820.00 
5880.00 
5940.00 
6o00.00 
6060.00 
6120.00 
6180.00 
6240.00 
6300.00 
6360.00 
6420.00 
6480.00 
6540.00 
6600.00 
6660.00 
6720.00 
6780.00 
6840.00 
6900.00 
6960.00 
7020.00 
7080.00 
7140.00 
7200.00 
7260.00 
7320.00 
7380.00 
7440.00 
7500.00 
7560.00 
7620.00 
7680.00 
7740.00 
7800.00 
7860.00 

521.195 
521.207 
521 226 
521 226 
521 226 
52 1.233 
521.252 
521 245 
521 -245 
521.258 
521.271 
521.283 
521.283 
521.309 
521.309 
521.315 
521.328 
521.328 
52 1.328 
521.347 
521.359 
521 -359 
521.359 
521.353 
521.359 
521.353 
521.340 
521.334 
521.328 
521.328 
521.334 
521.340 
521.353 
521.353 
521.359 
521.366 
521 -372 

FER\OUS\SPIWJ-PHmAlTM.TBL\Scpember 26,19% 4- 

0.OOOCSe 

521.195 
521.201 
521 220 
521 220 
521 226 
521.233 
521 245 
521 239 
521 245 
521.251 
521.264 
521.277 
521 277 
521.302 
521.308 
521.314 
521.321 
521.321 
521.327 
521.340 
521.352 
521.352 
521.359 
521.352 
521.352 
521 346 
521.333 
521.333 
521.327 
521.321 
521.327 
521.333 
521.346 
521.352 
521.359 
521.359 
521.371 

. .  
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FEMP45SFFI'-pHII-3 DRAFT 
September30. 1996 

TABLE A-l 
(Continued) 

setups: INPUT 1 INPUT2 
Level 0 Level (p) 
Surface surface 

Type Mode 
I.D. 315670UT 31567IN 
Elapsed Time: 
7920.00 521.385 521.378 
7980.00 521.385 521.378 
8040.00 521.385 521.384 
8100.00 521.391 ' 521.390 
8160.00 521.397 521.390 
8220.00 521.404 521.396 
8280.00 521.410 521.409 
8340.00 521.410 52 1.403 
8400.00 521.410 521.409 
8460.00 521.378 521.415 
8520.00 521.378 521.415 
8580.00 521.391 521.422 
8640.00 521.385 521.415 
8700.00 521.391 52 1.422 
876030 521.391 521.422 
8820.00 . 521.391 521.428 
8880.00 521.397 521.434 
8940.00 521.404 521.441 
9o00.00 521.410 521.441 
9060.00 521.410 521.441 
9120.00 521.416 521.453 
9180.00 521.423 521.459 
9240.00 52 1.429 521.459 
9300.00 521.442 521.472 
9360.00 521.442 521.478 
9420.00 521.442 521 -472 
9480.00 521.448 521.478 
9540.00 521.454 521.485 
9600.00 521.448 521.485 
9660.00 521.454 521.485 
9720.00 521.454 521.485 
9780.00 521.448 521.485 
9840.00 521.454 521.485 
9900.00 521.454 521.491 
9960.00 521.467 521.497 
l m . o  521.467 521.504 
10080.0 521.467 521 SO4 

PER\ou~mJ-PmlmM.'IBL\scpcamkt 26.1996 449prm 
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FEMP-05SFIT-PHE3 DRAFT 
September30, 1996 

Setups: lNFWT1 m 2  
Level (F) Level (F) 
Surfece surface 
315670UT 31567IN 

2% 
I.D. 
Elapsed Tm: 
10140.0 
lom.o 
10260.0 
10320.0 
10380.0 
10440.0 
1om.o 
10560.0 
10620.0 
10680.0 
10740.0 
10800.0 
10860.0 
10920.0 
10980.0 
11040.0 
11 100.0 
11 160.0 
11220.0 
11280.0 
11340.0 
11400.0 
11460.0 
11520.0 
11580.0 
11640.0 
11700.0 
11760.0 
11820.0 
11880.0 
11940.0 
12000.0 
12060.0 
12120.0 
12180.0 
12240.0 
12300.0 

521.473 
521.473 
521.473 
521.480 
521.473 
521.480 
521.486 
521.499 
521.499 ' 

521.499 
52 1 so5 

.521.511 
521 Sll 
521.517 
521.51 1 
521.5 11 
521 so5 
521 so5 
521.499 
521.499 
521.499 
521.499 
521 so5 
521 so5 
521 SO5 
521.499 
521.5 1 1 
521.5 17 
521.517 
521.517 
521.517 
521.524 
521.517 
521.517 
521 S30 
521.530 
52 1.524 

521 .so4 
521 so4  
521 .so4 
521.510 
521.510 
521.510 
521.516 
521.529 
521.529 
521.535 
521.541 
521.548 
521.541 
521.548 
521.548 
521.541 
521.541 
521.535 
521.535 
521.535 
521.535 
521 535 
521.535 
521.535 ' 

521 2535 
521 335 
521.541 
521.548 
521.548 
521.548 
521.554 
521.548 
521.554 
521 .554 
521.560 
521.560 
521.560 
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FEMP-OS-SFlT-PHII-3 DRAFT 
september30.1996 

setups: INPUT 1 m 2  
Level (F) Level (F) 
Surface surface 
315670UT 31567IN 

E 
I.D. 

Elapsed Time: 
12360.0 
12420.0 
12480.0 ' 

12540.0 
12600.0 
12660.0 
12720.0 
12780.0 
12840.0 
12900.0 
12960.0 

521.524 
521.524 
521.517 
521.517 
521 so5 
521 SO5 
521.499 
521 so5 
521 so5 
521.511 
521.517 

521.554 
521.548 
521.548 
521.548 
521.535 
521.535 
521.529 
521 .535 
521.535 
521.541 
521 .548 

13020.0 
13080.0 
13140.0 
13200.0 
13260.0 
13320 .O 
13380.0 
13440.0 
13500.0 
13560.0 
13620.0 
13680.0 
13740.0 
13800.0 
13860.0 
13920.0 
13980.0 
14040.0 
14100.0 
14160.0 
14220.0 
14280.0 
14340.0 
14400.0 
14460.0 
14520.0 

521.524 
521.530 
521.530 
521.543 
521.543 
521.543 
521.555 
521 .555 
521.562 
521.568 
521.568 
521.574 
521.568 
521.581 
521.581 
521.587 
521.581 
521.581 

521.593 
521.593 
521.606 
521.612 
521.619 
521.631 
521.619 

521.581 

521 354 
521.560 
521.560 
521.573 
521.573 
521.573 
521.586 
521.586 
521.592 
521.604 
521.598 
521.604 
521.598 
521.611 
521.611 
521.617 
521.611 
521.61 1 
521.611 
521.623 
521.623 
521.636 
521.642 
521.649 
521.661 
521.655 
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FEMP45-SpIT-pHII-3 DRAFT 
September30, 1996 

TABLE A-1 

setups: INPUT1 m 2  
Level 0 Level 0 
SlUfiW slvtice 
315670UT 31567lN 

2s 
I.D. 
Elapsed Time: 
14580.0 
14640.0 
14700.0 
14760.0 
14820.0 
14880.0 
14940.0 
15Ooo.o 
15060.0 
15120.0 
15180.0 
15240.0 
15300.0 
15360.0 
15420.0 
15480.0 . 
15540.0 
15.600.0 
15660.0 
15720.0 
15780.0 
15840.0 
15900.0 
15960.0 
16020.0 
16080.0 
16140.0 
16200.0 
16260.0 
16320 .O 
16380.0 
16440.0 
16500.0 
16560.0 
16620.0 
16680.0 
16740.0 

521.625 
521.631 
521.638 
521.644 
521.657 
521.663 
521.682 
521.663 
521.669 
521.650 
521.644 
521.650 
521.663 
521.688 
521.669 
521.663 
521.663 
521.606 
521.663 
521.619 
521.600 
521.581 
521.555 
52 1 3 5  
521.536 
521 330 
521.517 
521.5 11 
52 1 so5 
521 so5 
521.511 
521.499 
521 .so5 
521.524 
52 1 so5 
521.492 
521.486 

521.661 
521.667 
521.674 
521.680 
521.686 
521.693 
521.712 
521.699 
521.699 
521.680 
521.667 
521.686 
521.699 
521.724 
521.705 
521.699 
514.978 
514.978 
514.978 
521.592 
521.573 
521 -560 
521 S29 
521.529 
521.510 
521 .so4 
521.491 
521.485 
521.485 
521.478 
521.478 
$2 1.472 
521.472 
521.497 
521.478 
521.466 
521.459 

Page 8 of 9 

000068 



c 

4 2 1  
L -  

~ 4 5 ~ - ~ - 3  DRAFT 
-30, 1996 

* -  TABU A-l 
(contlnlled) 

setups: INPUT1 INPUT2 
Level (F) Level (F) 
Surface surfrce 

m 
Mode 
I.D. 3 15670UT 31567IN 
Elapsed Time: 
16800.0 521.480 521.453 
16860.0 521.467 521.441 
16920.0 521.461 521.428 

17040.0 521.467 521.434 
17100.0 521.467 521.441 

16980.0 521.461 521,434 

FBR\OUS\SPINJ-PWmAl'IOAS.7BL~ 16.19% 44- pIot9of9 
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TABLE A-2 

PRE-INJECTIW WATER LWELS 
wEusUMsAND3065 

FROM THURSDAY, MARCH 14,1996, TO WEDW3DAY, MARCH 20,1996 
(In Fcct Above Mean Sea Level) 

SEloooC 
En- Lossar 

03/21 10:45 

Unit# 01879 Test 0 

Sews: INPUT 1 m 2  
Level (F) Level(F) 
Sutface surface 
02065 03065 I.D. 

Rckrclm 521.560 521.190 

2% 
Liaearity 0.110 0.120 
scale fpctor 19.970 19.960 * 

Ofkt  0.030 0.030 
Delay mSEC 50.000 50.000 

Step 0 03/14 14:46:35 
Elapsed Time: 
O.ooO0 
60.oooo 
120.000 
180.000 
240.000 
300.000 
360.000 
420.000 

.480.000 
540.000 
600.000 
66o.m 
720.000 
780.000 
84o.OOO 
900.000 
960.000 
1020.00 
1080.00 
1140.00 
12QO.00 
1260.00 
1320.00 
1380.00 
1440.00 
1500.00 
1560.00 
1620.00 
1680.00 
1740.00 

521.566 521.203 
521.560 
521.573 
521.573 
521.573 
521.585 
52 1.579 
521.585 
521.585 
521.598 
521.598 
521.604 
521.598 
521.610 
521.629 
521.617 
521.623 
521.617 
521.610 
521.604 
521.604 
521.598 
521.598 
521.610 
521.610 
521.610 
521.604 
521.598 
521.592 
521.592 

'521.190 
521.190 
521.190 
521.190 
521.1% 
521.190 
521.1% 
521.1% 
521.209 
521.203 
521.209 
521.209 
521.221 
521.234 
521.221 
521.228 
521.221 
521.215 
521.209 
521.209 
521.203 
521 203 
521 .u)9 
521.209 
521.209 
521 203 
521.1% 
521.190 
521.184 

Page 1 of4 

'000070 



FBMposSFIT-PH&3 DRAFT 
September 30, 1996 

setups.: INPUT 1 INPUT2 
Level 0 Level0 
surface surface 
02065 03065 

2% 
I.D. 
Elapsed Time: 
1800.00 521.585 521.177 
1860.00 521.579 521.171 
1920.00 521.573 521.165 
1980.00 521.560 521.158 
2040.00 521.566 521.158 
2100.00 521.573 521.165 
2160.00 521.573 521.165 
2220.00 521.573 521.171 
2280.00 521.573 521.165 
2340.00 521.573 521.165 
2400.00 521.573 . 521.165 
2460.00 521.573 521.165 
2520.00 521.573 521.165 
2580.00 521.566 521.158 
2640.00 521.566 521.152 
2700.00 . 521.573 521.171 
2760.00 521.592 521.184 
2820.00 521.604 521.203 
2880.00 521.623 521.215 
2940.00 521.623 521.221 
3000.00 521.636 521 228 
3060.00 521.629 521.221 
3120.00 521.623 521.221 
3180.00 52 1.629 521.221 
3240.00 521.629 . 521.221 
3300.00 521.623 521.215 
3360.00 521.623 521.215 
3420.00 521.629 521.221 
3480.00 521.636 521 228 
3540.00 521.629 521.221 
3600.00 521.636 521.228 
3660.00 521.629 521.221 
3720.00 521.623 521.215 
3780.00 521.623 521.215 
3840.00 521.623 521.215 
3900.00 '52 1.623 521.215 
3960.00 521.610 521 203 
4020.00 321.610 521 203 
4080.00 521.604 521.190 
4140.00 521.610 521 203 
4200.00 521.617 521.203 
4260.00 521.623 521.215 
4320.00 521.629 521.221 
4380.00 521.629 521.215 
4440.00 521.623 521.215 

FBRWUSFINJ-PHIIUllO&LTBLSqfanba 26,1996 4 4 4 m  
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setups: INPUT 1 INPUT2 
Level 0 Level0 
Surfpce surface 
02065 03065 

2% 
I.D. 
Elapsed Time: 
4500.00 
4560.00 
4620.00 
4680.00 
4740.00 . 
4800.00 
4860.00 
4920.00 
4980.00 
5040.00 
5100.00 
5160.00 
5220.00 
5280.00 . 
5340.00 
5400.00 
5460.00 
5520.00 
5580.00 
5640.00 
5700.00 
5760.00 
5820.00 
5880.00 
5940.00 
6o00.00 
6060.00 
6120.00 
6180.00 
6240.00 
6300.00 
6360.00 
6420.00 
6480.00 
6540.00 
6600.00 
6660.00 
6720.00 
6780.00 
6840.00 
6900.00 
6960.00 
7m.00 
7080.00 
7140.00 

FER\ou~FINJ-PHIMlmM.lnL~ 26.19% 44- 

521.623 
521.617 
521.617 
521.604 
521.592 
521.585 
521.585 
521.592 
521.585 
521 .592 
521.598 
521.598 
521.585 
521.585 
521.592 ' 

521.592 
521.592 
521.592 
521.592 
521.598 
521.617 
521.623 
521.636 
521.642 
521.642 
521.648 
521.648 
521.648 
,521.655 
521.667 
521.667 
521.680 
521.692 
521.705 
521.711 
521.718 
521.730 , 

521.730 
521.730 
521.749 
521.755 
521.768 
521.762 
521.768 
521 -768 

521.215 
521.209 
521.209 
521.1% 
521.177 
521.171 
521.171 
521.177 
521.171 
521.177 
521.184 
521.184 
521.177 
521.171 

521.177 
521.177 
521.177 

521.190 
521.209 
521.215 
521.228 
521.234 
521.234 
521.234 
521.240 
521.240 
521 247 
521.259 
521.259 
521.278 
521.291 
521.303 
521.316 
521.316 
521.329 
521.329 
521.329 
521.354 
521.354 
521.366 
521.360 
521.366 
521.366 

521.177 

521.177 
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setups: INPUT 1 INPUT2 
Level (F) Levelp) 
Surface surface 
02065 03065 

E 
I.D. 

7200.00 521.768 521.366 
7260.00 521.762 521.360 
7320.00 521.755 521.347 
7380.00 521.755 521.354 

. 7440.00 521.755 521.347 
7500.00 521.755 521.354 
7560.00 521.755 521.360 
7620.00 521.768 521.366 
7680.00 521.774 521.366 
7740.00 521.787 521.379 
7800.00 521.787 521.385 
7860.00 521.800 521.398 

' 521.812 521.410 7920.00 
7980.00 521.818 521.410 
8040.00 521.825 521.410 
8100.00 ' 521.831 521.423 
8160.00 521.837 521.429 
8220.00 521.844 521.429 
8280.00 521.850 521.436 
8340.00 521.850 521.436 
8400.00 521.856 521.436 

Elapsed Time: 
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TABLE A-3 

PREINJECTION WA"'&R LEVELS 
FROM WED-AY, MARCH 20,1996, TO MONDAY, MARCH 25,1996 

(In Feet Above Mean Sea Level) 

wmLSu)65AND3066 

SE2000 
Ehvironmental Logger 

03/26 1156 

UniwY751 Test0 . 

INPUT2 
Level 0 
3065 
521.430 
1.979 
1 .000 
0.115 
19.961 
0.026 
50.000 

INPUT1 

sulfbcc 
2065 
521.430 
2.644 
1 .000 
0.111 
19.%8 
0.029 
50.000 

Level 0 surhtoe 
setups: 

LD. 
Reference 
PSI at Ref. 
SG 
Lineruity 
scak factor 
o!Yset 
Delay msEc 

a% 

stq 0 03/20 09:55:39 

521.436 
521.455 
521.461 
521.467 
521.461 
521.467 
521.467 
521.474 
521.474 
521.480 
521.486 
521.486 
521.493 
521.499 
521 so5 
521.51 1 
52'1.511 
521.518 
531.518 
521.524 
521.524 
521.524 
521 524 
521 524 
521.530 
521.537 
521.543 

521.442 
521.436 
521.448 
521.448 
521.442 

. 521.442 
521.448 
521.448 
521.448 
521.455 
521.455 
521.461 
521.467 
521.474 
521.480 
521.486 
521.486 
521.493 
521.493 
521.493 
521.493 
521.499 
521.493 
521.493 
521.499 
521.511 
521.511 

Elrpsed Time: 
O.oo00 
60.oooo 
120.000 
180.000 
240.000 
300.000 
360.000 
420.000 
480.000 
540.000 
600.000 
660.000 
730.000 
780.000 
840.000 
900.000 
960.000 
1ou).00 
1080.00 
1140.00 
1200.00 
1260.00 
1330.00 
1380.00 
1440.00 
1500.00 
1560.00 
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TABLE A-3 
(Continued) 

september30,1996 

M I P S :  

%e 
I.D. 
Elapsed Time: 
4380.00 
4440.00 
4500.00 
4560.00 
4620.00 
4680.00 
4740.00 
4800.00 
4860.00 
4920.00 
4980.00 
5040.00 
5100.00 
5160.00 
5220.00 
5280.00 
5340.00 
5400.00 
5460.00 
5520.00 
5580.00 
5640.00 
5700.00 
5760.00 
5820.00 
5880.00 
5940.00 
6o00.00 
6060.00 
6120.00 
6180.00 
6240.00 
6300.00 
6360.00 
6420.00 
6480.00 
6540.00 
6600.00 
6660.00 
6720.00 
6780.00 
6840.00 
6900.00 
6960.00 
7020.00 
7080.00 

INPUT1 INPUT2 
Level (F) Level (F) 
surface Surface 
2065 3065 

521.575 521.562 
521.581 521.568 
521.581 521 568 
521.587 521.574 
521.587 521.581 
521.593 521.581 
521.593 521.581 
521.600 521.593 
521.600 521.587 
521.606 521 .593 
521.606 521.600 
521.612 521.600 
521.619 521.606 
521.619 521.612 . 
521.619 521.612 
521.631 521.625 
521.625 . 521.619 
521.631 $21.625 
521.638 521.631 
521.638 521.631 
521.644 521.638 
521.644 521.638 
521.657 521.644 
521.663 521 .a0 
521.675 521.669 
521 -675 521.669 
521.694 521.682 
521.694 521.688 
521.701 521.688 
521.701 521.688 
521.707 521.701 

521.701 521.713 
521.713 52 1.707 
521.726 521.713 
521.732 521.726 
521.745 521.738 
521.732 521.726 
521.732 521.726 
521.726 521.719 
521.732 521.719 
521.720 52 1.707 
521.732 521.726 
521.739 521.732 
521.732 521.719 
521.745 521 -738 
521.745 521.732 



setups: INPUT1 INPUT2 
Level @) 

I.D. 2065 3065 
thuhcc 

Level @) 
sur&Lce 

Elapsed Time: 
7140.00 
7200.00 
7260.00 
7320.00 

7440.00 
7500.00 
7560.00 
7620.00 
7680.00 
7740.00 
7800.00 
7860.00 
7920.00 
7980.00 
8040.00 
8100.00 
8160.00 
8220.00 
8280.00 
8340.00 
8400.00 
8460.00 
8520.00 
8580.00 

. 7380.00 

521.739 
521.732 
521.707 
521.682 
521.663 
521.631 
521.619 
521.593 
521.575 
521 S56, 
521.543 
521.543 
521.537 
521 .537 
521.530 
521.530 
521.537 . 

521.537 
521.518 
521.511 
521 305 
521.493 
521.486 
521.493 
521.499 

521.726 
52 1.726 
521.694 
521 -675 
521.650 
521.619 
521.606 
521 587 
521.568 
521 356 
521.543 
521 337 
521.537 
521 337 
521.537 
521.530 
521.543 
521.543 
521 324 
521.5 18 
521.511 
521 so5 
521.499 
521 -499 
521.511 

I .  
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FEMP45sFIT-Pm-3 D m  
September 30,1996 

WATER LEVELS DURING PHASE II NJEXTION TEST 
WElUs u)65,3065, 31567-IN9 AWD 31567-0UT 

FROM -NIBDAY, MARCH 27,1996, TO MONDAY, APRIL 1,1996 
(In Feet Above Mean Sea Lepel) 

SE2000 
EnviroIlmed Logger 

04/02 10:22 

Unit# 751 Test 3 

setups: MPUT 1 m u T 2  -3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
surface surface surface surfpce 
2065 3065 31567IN 315670UT I.D. 

RCfCKCIlCC 521.500 521.540 521.510 521.510 
PSI at Ref. 2.734 2.066 1.834 3.259 
SG 1 .000 1 .000 1 .000 1 .Ooo 
Linearity 0.111 0.115 0.112 0.096 
Scale factor 19.968 . 19.961 19.961 20.037 
offset 0.029 0.026 0.024 0.018 

az 

Delay mSEC 5o.Ooo 50.000 50.000 5o.Ooo 

Step 0 03/27 14:04:13 
Elapsed Time: 
O.oo00 521 SO0 521.546 521.535 521.604 
0.0083 521.500 521.546 521.554 521.706 
0.0166 521.500 521,546 521.642 521.858 
0.0250 521.500 521.546 523.451 521.782 
0.0333 521.500 521.546 520.961 521.877 
0.0416 521.500 521.546 521.560 522.161 
0.0500 521.500 521.546 521.503 522.282 
0.0583 521 .500 521.546 521.566 522.142 
0.0666 521.500 521.552 521.730 522.364 
0.0750 521.500 521.546 522.606 522.630 
0.0833 521.506 521.552 523.319 522.909 
0.0916 521.500 521.552 524.832 523.212 
0.1Ooo 521.506 521.552 525.305 523.637 
0.1083 521.506 521.552 525.349 523.865 
0.1166 521.500 521.552 525.362 524.074 
0.1250 521.506 521.558 525.147 524.245 
0.1333 521.506 521.558 524.920 524.352 
0.1416 521.506 521.558 524.908 524.378 
0.1500 521.506 521.558 524.763 524.359 
0.1583 521.506 521.565 524.889 524.346 
0.1666 521 SO6 521.571 524.939 524.257 
0.1750 521.506 521.565 525.223 524.188 
0.1833 521.506 521.571 524.422 524.150 
0.1916 521.506 521.571 524.870 524.093 
0.2000 521 SO6 521.571 524.599 524.067 
0.2083 521.506 521.571 524.233 524.074 



FEMP-OS-SFIT-PHII-3 DRAFT 
September 30,1996 

TABU A 4  
(continued) 

setups: INPUT 1 INPUT2 INPUT3 INPUT4 
Level (F) Level 0 Level (F) Level (F) 
Surface surface surface Surface 
2065 3065 3 1567IN 315670UT 

%e 
I.D. 
Elapsed Time: 
0.2166 
0.2250 
0.2333 
0.2416 
0.2500 
0.2583 
0.2666 
0.2750 
0.2833 
0.2916 
0.3000 
0.3083 
0.3166 
0.3250 
0.3333 
0.3500 
0.3666 
0.3833 
0.4OoO 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6OoO 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8OoO 
0.8166 
0.8333 

521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521 .506 
521.512 
521.506 
521.506 
521.512 
521.512 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.506 
521.512 
521 .506 
521.506 
521 .506 
521 .506 
521 SO6 
521.512 
521.512 
521.512 ' 

521.506 . 
521.512 
521.512 
521.512 
521.512 
521.5 12 
521.512 
521.5 12 
521.512 
521.512 

521.571 
521.577 

521.577 
521.577 

521.577 
521.577 

521.577 
521.577 

521.577 

521.577 
521.577 
521.584 

521.584 
521.584 
521.584 
521.584 
521.584. 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 

521.577 

524.277 
524.372 
524.517 
524.668 
524.914 
525.147 
525.242 
525.179 
525.135 
524.920 
524.731 
524.895 
524.857 
524.946 
524.977. 
524.857 
524.485 
524.611 
524.630 
524.107 
524.321 
524.252 
524.359 
524.208 
524.359 
524.309 
524.328 
524.447 
524.441 
524.328 
524.384 
524.435 
524.504 
524.372 
524.378 
524.460 
524.523 
524.290 
524.492 
524.492 
524.151 
524.189 
524.328 
524.359 
524.410 

524.080 
524.093 
524.124 
524.156 
524.175 
524.181 
524.181 
524.162 
524.150 
524.137 
524.118 
524.086 
524.074 
524.048 
524.042 
524.048 
524.036 
524.036 
524.023 
523.979 
523.934 
523.903 
523.884 
523.877 
523.871 
523.884 
523.865 
523.839 
523.827 
523.820 

523.782 
523.782 
523.770 
523.757 
523.776 
523.751 
523.732 
523.744 
523.713 
523.700 
523.713 
523.725 
523.706 
523.732 

523.770 
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FEMp-05-SFIT-pHII-3 DRAFT 
September 30,1996 

~~ ~ _ _ _  

Setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level (F) Level 0 Level (F) Level 0 
Surface Surface Surfpce Surface 
2065 3065 31567IN 3 15670UT 

2% 
I.D. 
Elapsed Time: 
0.8500 
0.8666 
0.8833 
0.90oO 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1 .oooo 
1.2OOO 
1.4000 
1 .6000 
1.8000 
2 . m  
2.2000 
2.4000. 
2.6000 
2.8000 
3 . m  
3.2obo 
3.4000 
3.6000 
3.8000 
4 . m  
4.2000 
4.4000 
4.6000 
4.8000 
5 . m  
5 .m 
5.4000 
5.6000 
5.8000 
6.oooO 
6.2000 
6.4000 
6.6000 
6.8000 
7.oooo 
7.2000 
7.4000 
7.6000 
7.8000 
8.oooO 

521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.512 
521.518 
521.518 
521.518 
521.518 
521.518 
521.518 
521.5 18 
521.518 
521.518 
521 -5 18 
521.525 
521.525 
521.525 
521.525 
521.525 
521.525 
521.525 
521.5h 
521.525 
521.525 
521.525 
521.53 1 
521.525 
521.531 
521.525 
521.531 
521.531 
521.525 
521.525 
521.531 
521.531 

521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.584 
521.590 
521.584 
521.590 
521.590 
521.590 
521.590 
521.590 
521.590 
521.596 
521.590 
521.596 
521.5% 
521.5% 
521.5% 
521.596 
521.5% 
521.5% 
521.5% 
521.5% 
521.5% 
521.603 
521.5% 
521.603 
521.603 
521.603 
521.603 
521.603 
521.603 
521.603 
521.603 
521.603 
521.603 
521.603 
521.603 

524.384 
524.473 
524.321 
524.473 
524.479 
524.561 
524.592 
524.574 
524.662 
524.441 
524.384 
524.668 
524.492 
524.454 
524.529 
524.315 
524.681 
524.618 
524.353 
524.346 
524.239 
523.981 
524.302 
524.157 
524.315 
524.138 
524.050 
524.189 
524.019 
523.886 
524.151 
524.283 
524.119 
523.735 
524.15 1 
523.974 
524.271 
524.309 
524.252 
524.164 
524.075 
524.101 
524.239 
524.063 
524.063 

523.719 
523.744 
523.757 
523.719 
523.738 
523.732 
523.687 
523.687 
523.687 
523.68 1 
523.700 . 
523.694 
523.675 
523.643 
523.706 
523.662 
523.662 
523.662 
523.687 
523.586 
523.630 
523.630 
523.637 
523.624 
523.662 
523.637 
523.637 
523.649 
523.675 
523.656 
523.649 
523.675 
523.681 
523.668 
523.687 
523.675 
523.687 
523.687 
523.675 
523.681 
523.694 
523.700 
523.700 
523.694 
523.687 
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TABLE A 4  
(0 

Setups: INPUT 1 INPUT2 INPUT3 INPUT4 a% 
I.D. 
Elapsed Ti: 
8.2000 
8.4000 
8.6000 
8.8000 
9.oooO 
9.2000 
9.4OOO 
9.6000 
9.8OOO 
l o . m  
1 2 . m  
14.oooO 
16.oooO 
18.oooO 
2 0 . m  
2 2 . m  
24.m 
26.oooO 
28.oooO 
30.oooO 
32.oooO 
3 4 . m  
36.oooO 
38.oooO 
40.m 
42.oooO 
4 4 . m  

. 46.m 
4 8 . m  
5 0 . m  
5 2 . m  
5 4 . m  
56.oooO 
58.oooO 
60.m 
62.oooO 
6 4 . m  
66.m 
68.oooO 
70.oooO 
72.oooO 
7 4 . m  
76.oooO 
78.oooO 
80.m 

Level (F) 
Surfpce 
2065 

521.53 1 
521.531 
521.53 1 
521.531 
521.531 
521 -53 1 
521.531 
521.531 
521.531 
521.531 
521.525 
521.525 
521.537 
521.544 
521.544 
521.544 
521.550 
521.550 . 
521.544 
521.550 
521.550 
521.550 
521.550 
521.550 
521 S O  
521.556 
521.556 
521.556 
521.556 
521.556 
521.556 
521.563 
521.563 
521 S69 
521.569 
521.569 
521.569 
521.569 
521.575 
521.575 
521.575 
521.575 
521.582 
521.582 
521.588 

Level (F) 
surface 
3065 

521.603 
521.603 
521.603 
521.603 
521.609 
521.603 
521.609 
521.603 
521.609 
521.603. 
521.603 
521.603 
521.615 
521.621 
521.621 
521.621 
521.628 
521.628 
521.621 I 

521.628 
521.628 
521.621 
521.628 
521.628 
521.628 
521.634 
521.634 
521.634 
521.634 
521.634 
521.634 
521.634 
521.634 
521.640 
521.640 
521.647 
521.640 
521.647 
521.647 
521.647 
521.647 
521.647 
521.659 
521.659 
521.666 

Level m 
Surfrcz' 
3 1567IN 

524.176 
523.741 
524.044 
524.252 
524.403 
524.258 
524.170 
524.283 
524.283 
524.227 
524.157 
523.716 
523.741 
523.804 
523.829 
523.792 
523.798 
523.874 
523.810 
523.792 
523.766 
523.779 
523.823 

523.804 

523.754 
523.810 

'523,798 

~ 3 . m  

523.m 
523.m 
523.785 
523.760 
523.829 

523.842 
523.785 
523.892 
523.754 
523.754 
523.792 
523.886 
523.798 
523.823 
523.817 
523.918 

5 a . m  

Level (F) 
Surface 
3 15670UT 

523.706 
523.725 
523.694 
523.725 
523.725 
523.713 
523.713 
523.725 
523.719 
523.725 
523.719 
523.751 
523.744 
523.738 
523.776 
523.744 
523.801 
523.789 
523.795 

523.795 
523.795 
523.763 
523.782 
523.795 
523.782 
523.782 
523.782 
523.789 
523.776 
523.782 
523.808 

523.782 
523.839 
523.814 
523.801 
523.808 
523.814 
523.789 
523.795 
523.801 
523.820 
523.915 
523.903 

523.m 

m.no 
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TABLE A 4  
(Centinued) 

* ; *  c-, 4 2 1  
FEMp-os-SFlT-PHII-~ DRAFl' 

Septemberu), 1996 

Setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
Surface Surface SlU€&CC sutface 
2065 3065 3 1567IN 3 15670UT 

2% 
I.D. 
Elapsed Time: 
8 2 . m  
8 4 . m  
86.oooO 
8 8 . m  
90.m 
9 2 . m  
9 4 . m  
96.oooO 
9 a . m  
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
3 10.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 

521.582 
521.588 
521 .582 
521.588 
521.594 
521.594 
521.594 
521.594 
521.594 
521.594 
521.600 
521.607 
521.613 
521.619 
521.619 
521.626 
521.632 
521.632 
521.632 
521.638 
521.638 
521.645 
521.645 
521.651 
52 1.65 1 
521.657 
521.657 
521.657 
521.657 
521.664 
521.664 
521.664 
521.670 
521.670 
521.670 
521.676 
521.676 
521.670 
521.682 
521.676 
521.682 
521.682 
521.689 
521.689 
521.689 

52 1.659 
52 1.659 
521.659 
521.666 
521.666 
521.666 
521.666 
521.666 
521.666 
521.666 
521.672 
52 1.678 
521.684 
521.691 
521.691 
521.697 
521.703 
521.703 
521.710 
521.710 
521.710 
521.710 
521.716 
521.716 
521.722 
521.722 
521.722 
521,722 
521.722 
521.729 
521.729 
521.735 
521.735 
521.735 
521.741 . 
521.741 
521.741 
521.741 
521.741 
521.741 
521.748 
521.748 
521.754 
521.754 
521.754 

FER\OUS\SFBIl-PHIMlTOM.TBL~bCI 26,1996 44- 

523.867 
523.886 
523.855 
523.842 
523.817 
523.842 
523.880 
523.817 
523.823 
523.899 
523.855 
523.892 
523.829 
523.924 
523.886 
523.798 
523.848 
523.823 
523.848 
523.823 
523.823 
523.886 
523.785 
523.861 
523.886 
523.836 
523.880 
523.823 
523.8 10 
523.848 
523.8 17 
523.842 
523.861 
523.836 
523.804 
523.829 
523.867 
523.810 
523.899 
523.817 
523.836 
523.823 
523.779 
523.861 
523.848 

523.903 
523.877 
523.852 
523.877 
523.852 
523.877 
523.846 . 
523.877 
523.852 
523.820 
523.852 
523.865 
523.827 
523.833 
523.852 
523.808 
523.808 
523.801 
523 .814 
523.827 
523.833 
523.865 
523.839 
523.865 
523.839 
523.865 
523.827 
523.852 
523.839 
523.839 
523.858 
523.833 
523.852 ' 

523.827 
523.852 
523.877 
523.839 
523.858 
523.846 
523 .852 
523.852 
523.8 14 
523.833 
523.858 
523.846 
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Setups: INPUT 1 INPUT2 INPUT3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
Surface Surface surface surface 
2065 3065 31567IN 315670UT 

3% 
LD. 
Elapsed Time: 
460.000 
470.000 
480.000 
490.000 
500.000 
510.000 
520.000 
530.000 
540.000 
550.000 
56o.OOo 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 
9oo.oO0 

521.689 
52 1.689 
521.6% 
52 1.695 
521.6% 
521.701 
521.6% 
521.701 
521.701 
521.701 
521.708 
52 1.708 
521.714 
521.720 
521.720 
521.720 
521.727 . 

521.727 . 
521.727 
521.733 
521.727 
521.733 
521.739 
521.746 
521.752 
521.746 
521.746 
521.746 
521 -746 
521.752 
521.752 
521.758 
521.758 
521.758 
521.758 
521.758 
521.758 
521.758 
521.764 
521.771 
521.764 
521.764 
521.771 
521.771 
521.771 

521.754 
521.754 
521.760 
521.760 
521.760 
521.766 
521.766 
521.766 
521.766 
521.766 
521.773 
521.773 
521.779 
521.785 
521.785 
521.785 
521.785 
521.792 
521.792 
521.792 
521.792 
521.798 
521.804 
521.804 
521.811 
521.811 
521.804 
521.811 
521.811 
521.811 
521.811 
521.817 
521.817 
521.817 
521.817 
521.8 17 
521.823 
521.817 
521.823 
521.829 
521.823 
521.823 
521.829 
521.823 
521.829 

FER\OUSSPINJ-PH~\AlTOM.7BL\Septanba 26. 19% 44- 

0 0 0 0 8 ~  ' 

523.747 
523.817 
523.855 
523.810 
523.848 
523.829 
523.905 
523.804 
523.785 
523.905 
523.836 
523.880 
523.874 
523.829 
523.842 
523.880 

. 523.817 
523.861 
523.861 
523.899 
523.855 
523.880 
523.867 
523.930 
523.867 
523.892 
523.823 
523.892 
523.867 
523.874 
523.892 
523.899 
523.861 
523.937 
523.886 
523.880 
523.836 
523.9 18 
523.874 
523.905 
523.874 
523.874 
523.861 
523.842 
523.867 

523.865 
523.839 
523.858 
523.858 
523.865 
523.865 
523.852 
523.846 
523.871 
523.820 
523.865 
523.890 
523.884 
523.871 
523.871 
523.8% 
523.903 
523.915 
523.909 
523.8% 

523.8% 
523.8% 
523.915 
523.947 
523.922 
523.922 
523.903 
523.890 
523.922 
523.8% 
523.934 
523.922 
523.922 
523.903 
523.915 
523.928 
523.909 
523.915 
523.934 
523.922 
523.915 
523.922 
523.909 
523.947 

523.8% . 
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Setups: INPUT1 INPUT 2 INPUT 3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
Surface Surface Surface Surface 
2065 3065 3 156T1N 3 15670UT 

2 z e  
I.D. 
Elapsed Time: 
910.m 
92O.OOO 
930.000 
94o.m 
95o.m 
960.000 
970.000 
9ao.m 
99o.m 
10oO.00 
1010.00 
1020.00 
1030.00 
1040.00 
1050.00 
1060.00 
1070.00 
1080.00 
1090.00 
1100.00 
1110.00 
1120.00 
1130.00 
1140.00 
1150.00 
1160.00 
1170.00 
1180.00 
1190.00 
1200.00 
1210.00 
1220.00 
1230.00 
1240.00 
1250.00 
1260.00 
1270.00 
1280.00 
1290.00 
1300.00 
1310.00 
1320.00 
1330.00 
1340.00 
1350.00 

521.771 
521.771 
521.771 
521.771 

521.777 
52i .m 

521.777 

521.777 
521.777 
521.783 
521.777 
521.777 
52 1 ;777 
521.777 
521.783 
521.783 
521.783 
521.790 
521.783 
521.790 
521.783 
521.790 
521.790 
521.790 
521.790 
52 1.796 
521.7% 
521.7% 
521.7% 
521.7% 
521.796 
521.7% 
521.802 
521.802 
521.802 
521.802 
521.802 
521.809 
521.809 
521.809 
521.815 
521.815 
521.815 
521.815 
521.815 

521.823 
521.829 
521.829 
521.829 
521.829 
521.829 
521.829 
521.829 
521.836 
521.836 
521.836 
521.829 
521 .829 
521.836 
521.836 
521.836 
521.842 
521.842 
521.842 
521.848 
521.842 
521.842 
521.848 
521.848 
521.848 
521.848 
521.848 
521.848 
521.848 
521.848 
521.848 
521.855 
521 355 
521.855 
521.861 
521.855 
521.855 
521.867 
521.861 
521.867 
521.861 
521.867 
52f.867 
521.867 
521.867 

'26.19% 44- 

523.848 
523.848 
523.892 
523.937 
523.892 
523.892 
523.886 

523.937 
523.855 
523.874 
523.842 
523.874 
523.918 
523.880 
523.892 
523.955 
523.899 
523.886 
523,937 
523.905 
523.937 
523.899 
523.%8 
523 .%8 
523.899 
523.874 
523.874 
523.943 
523.968 
523.993 
523.968 
523 .%2 
523.924 
523.886 
523.918 
523.924 
524.031 
523.949 
523.962 
523.861 
523 .%2 
523.968 
523.943 
523.930 

523.886 . 

523.922 
523.934 
523.928 
523.922 
523.928 
523.941 
523.928 
523.915 
523.934 
523.934 
523.934 
523.928 
523.922 
523.909 
523.922 
523.966 
523.966 
523.991 
524.004 
524.004 
523.998 
523.979 
523.991 
524.004 
524.004 
524.004 
523.991 
523.998 
523.991 
523.991 
523.991 
524.004 
523.998 
524.010 
524.023 
524.023 
524.004 
524.023 
524.004 
524.017 
524.004 
523.998 
524.017 
523.991 
524.010 

Page 7 of 20 



setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
surface Surface Surfpce Surfpce 
2065 3065 31567IN 3 15670UT 

2% 
I.D. 
Elapsed Time: 
1360.00 
1370.00 
1380.00 
1390.00 
1400.00 ' 

1410.00 
1420.00 
1430.00 
1440.00 
1450.00 
1460.00 
1470.00 
1480.00 
1490.00 
1500.00 
1510.00 
1520.00 
1530.00 
1540.00 
1550.00 
1560.00 
1570.00 
1580.00 
1590.00 
1600.00 
1610.00 
1620.00 
1630.00 
1640.00 
1650.00 
1660.00 
1670.00 
1680.00 
1690.00 
1700.00 
1710.00 
1720.00 
1730.00 
1740.00 
1750.00 
1760.00 
1770.00 
1780.00 
1790.00 

* 1800.00 

521.815 
521.821 
521.821 
521.821 
521.821 
521.828 
521.828 
521.828 
521.834 
521.834 
521.834 
521.840 
521.834 
521.840 
521.846 
521.840 
521.840 
521.840 
521.840 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.853 
521 A53 
521.853 
521.846 
521.846 
521.846 

521,867 
521.874 
521 374 
521.874 
521.880 
521.880 
521.880 
521.880 
521.886 
521.886 
521.886 
521.886 
521.886 
521.892 
521.899 
521.886 
521.886 
521.886 
521.892 
521.892 
521.892 
521.892 
521.899 
521.899 
521.899 
521.892 
521.892 

521.899 
521.892 
521.899 
521.899 
521.892 
521.899 
521.899 
521.892 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 

521.892 

523.993 
523.937 
523.867 
523.930 
523.930 
523.930 
524.025 
523.943 
523.911 
523 305 
523 974 
523.949 
523.981 
524.050 
523 .%2 
524.019 

. 524.050 
523.937 
523.943 
524.044 
523.968 
523.918 
524.Ooo 
523.993 
523.911 
523.930 
523.955 
523.943 
523.924 
523.892 
523.924 
523.924 
523.924 
523.905 
523.974 
524.006 
523.949 
523.937 
523.905 
523.949 
523.905 
523.924 
523 .%2 
523.968 
524.037 

1 

523.998 
524.036 
524.017 
524,010 
524.023 
524.010 
524,036 
524.004 
524.017 
524.017 
523.991 
524.010 
523.998 
524.048 
524.017 
524.023 
524.023 
524.010 
524.010 
524.004 
524.036 
524.017 
524.042 
524.023 
523.985 
523.979 
523 372 
523.991 
523.979 
523.985 
523.966 
523.966 
523 972 
523.979 
523.998 
523.960 
523.985 
523.979 
523.953 
523 979 
523.979 
523.960 
523.960 
523.979 
523 972 
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FEMP454FlT-m-3 DRAFT 
September 30,1996 

~~ 

setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
Surface Surface Surface Surface 
2065 3065 31567IN 315670UT LD. 

a% 
Elapsed Time: 
1810.00 
1820.00 
1830.00 
1840.00 
1850.00 
1860.00 
1870.00 
1880.00 
1890.00 
1900.00 
1910.00 
1920.00 
1930.00 
1940.00 
1950.00 
1960.00 
1970.00 
1980.00 
1990.00 
2000.00 
2010.00 
2020.00 
2030.00 
2040.00 
2050.00 
2060.00 
2070.00 
2080.00 
2090.00 
2100.00 
21 10.00 
2120.00 
2130.00 
2140.00 
2150.00 
2160.00 
2170.00 
2180.00 
2190.00 
2200.00 
2210.00 
2220.00 
2230.00 
2240.00 
2250.00 

521.846 
521.846 
521.846 
521.834 
521.802 
521.790 
521.771 
52 1.758 
521.746 
521.771 
521.783 
521.7% 
521.7% 
521.802 
521.809 
521.815 
521.821 
521.821 
521.828 
521.834 
521.834 
521.840 
521.846 
521.846 
521.846 
521.853 
521.853 
521.846 
521.846 
521.846 
521.846 
521.846 
521.853 
521.853 
521.846 
521.846 
521.853 
521.853 
521.853 
521.853 
521.853 
521.853 
521.846 
521.846 
521.846 

521.899 
521.899 
521.899 
521.855 
521.829 
521.817 
521.798 
521.785 
521.779 
521.829 
521.842 
521.848 
521.855 
521.861 
521.861 
521.867 
521.874 
521.874 
521.880 
521.886 
521.886 
521.892 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.892 
521.892 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.905 
521.905 
521.899 
521.899 
521.899 
521.899 
521.892 

523.943 
524.107 
523.861 
521.932 
521.850 
521.850 
521.812 
521.806 
521.768 
523.937 
524.OOO 
523.930 
523.962 
523.918 
524.006 
523 .%2 
523.962 
523.968 
524.012 
523 374 
524.037 
524.031 
523.987 
523.987 
523 .%2 
524.019 
523.974 
524.012 
523.974 
524.050 
523 974 
523.968 
524.025 
523.987 
524.006 
524.006 
524.031 
524.019 
524.069 
523.981 
524.025 
523.918 
523.981 
524.012 
523.987 

523.979 
524.270 
523.858 
521.915 
521.839 
521.807 
521.782 
521.763 
521.750 
524.099 
524.017 
524.010 
524.023 
524.042 
524.036 
524.055 
524.055 
524.074 
524.048 
524.067 
524.055 
524.055 
524.074 
524.080 
524.086 
524.067 
524.067 
524.099 
524.055 
524.074 
524.074 ' 

524.067 
524.067 
524.080 
524.055 
524.067 
524.074 
524.061 
524.061 
524.055 
524.055 
524.074 
524.055 
524.074 
524.080 
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FEMP-05-Sm-PHU-3 DRAFT 
September30, 1996 

TABLE A 4  
(colrtlsnrcd) 

Setups: INPUT 1 INPUT2 INPUT3 INPUT4 
Level (F) L e v e l 0  . Level 0 Level (F) 
SurfPce Surface Surface surface 
2065 3065 31567lN 315670UT 

2% 
I.D. 
Elapsed Time: 
2260.00 
2270.00 
2280.00 
2290.00 
2300.00 
2310.00 
2320.00 
2330.00 
2340.00 
2350.00 
2360.00 
2370.00 
2380.00 
2390.00 
2400.00 
2410.00 
2420.00 
2430.00 
2440.00 
2450.00 
2460.00 
2470.00 
2480.00 
2490.00 
2500.00 
2510.00 
2520.00 
2530.00 
2540.00 
2550.00 
2560.00 
2570.00 
2580.00 
2590.00 
2600.00 
2610.00 
2620.00 
2630.00 
2640.00 
2650.00 
2660.00 
2670.00 
2680.00 
2690.00 
2700.00 

521.846 
521.840 
521.840 
521.846 
521.853 
521.846 
521.840 
521.846 
521.840 
521.846 
521.846 
521.840 
521.834 
521.834 
521.834 
521.834 
521.834 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.821 

. 521.821 
521.821 
521.821 
521.821 
521.821 
521.828 
521.828 
521.821 
521.821 
521.815 
521.815 
521.815 ' 

521.815 
521.815 
521.815 
521.815 
521.815 
521.815 
521.815 
521.821 
521.821 

521.892 
521.892 
521.892 
521.892 
521.899 
521.892 
521.886 
521.892 
521.892 
521.892 
521.892 
521.892 
521.886 
521.886 
521.886 
521.886 
521.880 
521.880 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.880 
521.880 
521.874 
521.867 
521.867 
521. $67 
521.867 
521.867 
521.867 
521.867 
521.874 
521.874 
521.867 
521.867 
521.874 
521.874 

FER\OUS\SFINJ-PHmAlTOlU. 'IBL~ 26.19% 44- 

' I 

000086 

524.000 
523.981 
523.981 
524.025 
524.006 
524.000 
523.955 
523 .%2 
523.%8 
523.943 
523.%8 
523.962 
523.993 
523.968 
523.981 
523.993 
523.974 
523.981 
523.949 
523,%2 
523.98 1 
523.924 
523.937 
523.930 
523.949 

523.974 
524.006 
523.943 
523.993 
523 .%2 
523.955 

523.974 
524.Ooo 
523.962 
523 -98 1 
524.012 
523.974 
524.031 
524.031 
524.006 
523.993 
523.962 
523.981 

52j.930 

5s.grn 

524.086 
524.074 
524.055 
524.061 
524.067 
524.029 
524.042 
524.048 
524.048 
524.048 
524.048 
524.061 
524.048 
524.042 
524.048 
524.042 
524.042 
524.029 
524.048 
524.029 
524.036 
524.036 
523.991 
523.998 
524.036 
524.042 
524.067 
524.042 
524.042 
524.074 
524.055 
524.048 
524.055 
524.036 
524.055 
524.036 
524.036 
524.023 
524.036 
524.055 
524.061 
524.036 
524.042 
524.048 
524.023 
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FEMp-05-SFIT-pHII-3 DRAFT 
September 30,1996 

Elapsed Tme: 
2710.00 
2720.00 
2730.00 
2740.00 
2750.00 
2760.00 
2770.00 
2780.00 
2790.00 
2800.00 
2810.00 
2820.00 
2830.00 
2840.00 
2850.00 
2860.00 
2870.00 
2880.00 
2890.00 
2900.00 
2910.00 
2920.00 
2930.00 
2940.00 
2950.00 
2960.00 
2970.00 
2980.00 
2990.00 
3000.00 
3010.00 
3020.00 
3030.00 
3040.00 
3050.00 
3060.00 
3070.00 
3080.00 
3090.00 
3100.00 
3110.00 
3120.00 
3130.00 
3140.00 
3150.00 

INPUT 1 
Level (F) 
Surface 
2065 

521.815 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
521.821 
52 1.821 
521.828 
521.828 
521.828 
521.828 
521.821 
521.821 
52 1.828 
521.828 
521.828 
521.828 
521.828 
52 1.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.821 
521.821 
521.821 
521.821 
521.821 
521.815 
521.821 
521.821 
521.815 
521.815 
521.815 
521.815 

INPUT2 
Level (F) 
Surface 
3065 

INPUT 3 
hvel (F) 
surface 
3 1567IN 

INPUT4 
Level (F) 
surface 
315670UT 

521.874 
521.874 
521.874 
52 1.874 
52 1.874 
521.880 
521.874 
521.880 
521.874 
521.874 
521.874 
521.874 
521.880 
521.874 
521.874 
521.880 
521 386 
521.880. 
521.880 
521.880 
521.880 
521.880 
521.880 
521.880 
521.880 
521.880 
521.886 
521.886 
521.880 
521.880 
521.880 
521.880 
521.880 

' 521.880 
521.880 
521.880 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 

523.949 
524.OOO 
523.974 
523.955 
523.987 
523.968 
523.955 
523.962 
524.OOO 
523.974 
523.955 
524.063 
524.006 
523.987 
523.962 
523.962 
523.974 
524.025 
523.949 
524.050 
523.981 
523.987 
523.943 
523.955 
524.025 
523.962 
523.968 
523.949 
523.937 
524.031 
523.949 
523.880 
523.987 
523.949 
523.943 
523.974 
523.911 
523.918 
523.974 
523.968 
523 -968 
523.930 
523.886 
523.930 
523.943 

524.048 
524.023 
524.029 
524.036 
524.036 
524.017 
524.048 
524.036 
524.023 
524.036 
524.042 
524.042 
524.042 
524.036 
524.010 
524.029 
524.042 
524.023 
524.023 
524.042 
524.036 
524.017 
524.023 
524.029 
524.017 
524.010 
524.017 
524.036 
524.048 
524.023 
524.017 
524.023 
524.036 
524.029 
523.991 
524.029 
523.979 
524.004 
523.979 
523.979 
523 379 
523.972 
523 .a79 
523.979 
523.979 
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setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level (q Level (q Level 0 Level 0 
surface Surfpce Surface !hufacc 
2065 3065 3 1567I.N 3 15670UT 

z 
LD. 
Elapsed Time: 
3160.00 
3170.00 
3180.00 
3190.00 

' 3200.00 
3210.00 
3220.00 
3230.00 
3240.00 
3250.00 
3260.00 
3270.00 
3280.00 
3290.00 
3300.00 
3310.00 
3320.00 
3330.00 
3340.00 
3350.00 
3360.00 
3370.00 
3380.00 
3390.00 
3400.00 
3410.00 
3420.00 
3430.00 
3440.00 
3450.00 
3460.00 
3470.00 
3480.00 
3490.00 
3500.00 
3510.00 
3520.00 
3530.00 
3540.00 
3550.00 
3560.00 
3570.00 
3580.00 
3590.00 
3600.00 

521.815 
521.815 
521.809 
521.802 
521.777 
521.758 
521.746 
521.758 
521.771 
521.777 
521.777 
521.783 
521.790 
521.790 
521.790 
521.790 
521.7% 
521.796 
521.802 
521.802 
521.802 
521.802 
521.796 
521.802 
521.809 
521.809 
521.809 
521.815 
521.815 
521.815 
521.821 
521.828 
521.828 
5 2 1 . a  
521.821 
521.821 
521.821 
521.828 
521.834 
521.834 
521.834 
521.834 
521.834 
521.834 
521.840 

521.874 
521.867 
521.867 
521.829 
521.804 
521.785 
521.773 
521.823 
521.829 
521.836 
521.836 
521.842 
521.848 
521.848 
521.848 
521.855 
521.855 
521.855 
521.861 
521.861 
521.861 
521.861 
521.861 
521.867 
521.867 
521.867 
521.867 
521.874 
521.874 
521.880 
521.886 
521.886 
521.886 
521.886 
521.880 
521.886 
521.886 
521.886 
521.892 
521.892 
521.899 
521.892 
521.892 
521.899 
521.899 

523.886 
524.OOO 
524.025 
522.052 
522.045 
522.039 
522.039 
524.019 
523.905 
524.006 
523.937 
523 974 
523.993 
523.974 
523.943 
524.m 
523.930 
523.968 
524.063 
523.911 
523.993 
523.968 
524.019 
524.037 
524.025 
524.044 
524.Ooo 
523 .%2 
523.993 
524.050 
524.050 
524.082 
524.019 
524.025 
523.987 
524.012 
523.974 
524.OOO 
524.012 
524.019 
524.Ooo 
523.987 
524.012 
524.037 
524.006 

523.972 
523.985 
523.966 
521.934 
521.820 
521.788 
521.763 
524.093 
523.998 
524.010 
524.010 
524.010 
524.042 
524.023 
524.042 
524.004 
524.036 
524.023 
524.061 
524.042 
524.055 
524.036 
524.042 
524.010 
524.055 
524.055 
524.036 
524.023 
524.067 
524.048 
524.074 
524.042 
524.042 
524.048 
524.055 
524.067 
524.055 
524.067 
524.061 
524.061 
524.074 
524.067 
524.086 
524.080 
524.086 

Page 12 of 20 



FEMP454FIT-PHII-3 DRAFT 
September 30,1996 

Setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level 0 Level (F) Level (F) Level 0 
surface Surfrrce Surface surface 
2065 3065 31567IN 3 15670UT 

az 
I.D. 
Elapsed Time: 
3610.00 
3620.00 
3630.00 
3640.00 
3650.00 
3660.00 
3670.00 
3680.00 
3690.00 
3700.00 
3710.00 
3720.00 
3730.00 
3740.00 
3750.00 
3760.00 
3770.00 
3780.00 
3790.00 
3800.00 
3810.00 
3820.00 
3830.00 
3840.00 
3850.00 
3860.00 
3870.00 
3880.00 
3890.00 
3900.00 
3910.00 
3920.00 
3930.00 
3940.00 
3950.00 
3960.00 
3970.00 
3980.00 
3990.00 
4oO0.00 
4010.00 
4020.00 
4030.00 
4040.00 
4050.00 

521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.840 
521.834 
521.834 
521.840 
521.840 
521.840 
521.840 
521.834 
521.834 
521.828 
521.834 
52 1.834 
521.834 
521.834 
521.840 
521.834 
521.840 
521.840 
521.840 
521.846 
521.846 
521.840 
521.846 
521.846 
521.840 
521.846 
521.846 
521.840 
521.840 

521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899. 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.899 
521.892 
521.899 
521.899 
521.899 
521.905 
521.899 
521.892 
521.892 
521.892 
521.892 
521.892 
521.899 
521.892 
521.899 
521.899 
521.899 
521.905 
521.905 
521.905 
521.911 
521.905 
521.905 
521.905 
521.905 
521.905 
521.905 
521.905 
521.905 

P E R \ O U S \ S R N J - P H I I U l T . ~ L ~  26.1996 44- 

524.063 
524.019 
524.113 
524.037 
524.075 
524.063 
524.019 
524.019 
524.037 
524.037 
523 .%8 
524.082 
524.019 
524.012 
524.056 
524.082 
524.037 
524.050 
524.063 
524.025 
524.050 . 
523.987 
524.006 
524.037 
524.006 
524.000 
524.037 
523.993 
524.025 
524.000 
524.050 
524.006 
524.044 
524.000 
524.126 
524.101 
524.031 
524.019 
524.019 
523.993 
524.031 
524.088 
524.107 
524.OOO 
524.075 

524.067 
524.074 
524.048 
524.074 
524.074 
524.055 
524.067 
524.086 
524.080 
524.067 
524.080 
524.055 
524.080 
524.080 
524.061 
524.061 
524.042 
524.074 
524.048 
524.061 
524.067 
524.080 
524.061 
524.048 
524.061 
524.061 
524.048 
524.042 
524.036 
524.048 
524.061 
523.985 
524.017 
524.067 
524.099 
524.074 
524.086 
524.086 
524.099 
524.086 
524.099 
524.055 
524.099 
524.042 
524.048 
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FEMp-05-SmT-pHII-3 DRAFT 
September 30.1996 

Setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level 0 Level 0 Level (F) Level 0 
Surface surface Surface SUrfaCC 
2065 3065 31567IN 3 15670UT 

2% 
I.D. 
Elapsed Time: 
4060.00 
4070.00 
4080.00 
4090.00 
4100.00 
4110.00 
4120.00 
4130.00 
4140.00 
4150.00 
4160.00 
4170.00 
4180.00 
4190.00 
4200.00 
4210.00 
4220.00 
4230.00 
4240.00 
4250.00 
4260.00 
4270.00 
4280.00 
4290.00 
4300.00 
4310.00 
4320.00 
4330.00 
4340.00 
4350.00 
4360.00 
4370.00 
4380.00 
4390.00 
4400.00 
4410.00 
4420.00 
4430.00 
4440.00 
4450.00 
4460.00 
4470.00 
4480.00 
4490.00 
4500.00 

521.846 
521.840 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.846 
521.853 
521.853 
521.859 
521.865 
521 .a65 
521.859 

521.872 
. 521.872 

521.878 
521.884 

521.884 
521.891 
521.884 
521.884 
521.891 
52i.agi 

521.872 

521.872 

521.884 

521.891 
521.897 
521.897 

521.903 
521.903 
521.903 ' 

521.910 
521.910 
521.916 
521.922 
521.922 
521.922 
521.916 
521.916 
521.916 
521.916 

521.897 

521.91 1 
521.905 
521.905 
521.911 
521.911 
521.905 
521.911 
521.91 1 
521.911 
521.918 

521.924 
521.924 
521.924 

521.930 
521.930 
521.930. 
521.930 
521.937 
521.943 
521.943 
521.943 
521.943 
521.943 
521.943 
521.949 
521.943 
521.943 
521.949 
521.949 
521.949 
521.956 
521.956 
521.956 
521.962 
521.962 
521.968 
521.974 
521.974 
521.974 

521.918 

52i.gia 

521.968 
,521 .%a 
521.968 
521.962 

524.012 
524.019 
524.082 
524.101 
524.126 
524.113 
524.050 
524.119 

524.025 
524.119 
524.126 
524.113 

524.094 
524.101 

. 524.126 
524.151 
524.157 
524.164 
524.183 
524.220 
524.094 
524.101 
524.132 
524.164 

524.252 

524.170 

524.201 
524.151 
524.239 
524.220 
524.170 
524.214 
524.227 
524.227 
524.233 

524.201 
524.214 
524.214 
524.170 

524.088 

524.088 

524.183 

524.189 

524.138 

524.183 

524.080 
224.061 
524.061 
524.061 
524.080 
524.061 
524.074 
524.061 

524.080 
524.067 
524.074 
524.055 
524.05s 
524.086 
524.093 
524.074 
524.080 
524.074 
524.080 
524.048 
524.067 
524.074 
524.080 
524.105 
524.093 
524.105 
524.099 
524.074 
524.074 
524.099 
524.080 
524.074 
524.105 
524.074 
524.074 
524.067 
524.112 
524,105 
524.112 
524.093 
524.086 
524.099 
524.055 

524.080 

524.086 

Page 14 of 20 



FBMP45-SmT-pHIE3 DRAFT 
September30, 1996 

- - ~-~ ~~ 

setups: INPUT 1 INPUT2 INPUT 3 INPUT 4 
Level (F) Level (F) Level (F) Level 0 
Surface surface Surface surbce 
2065 3065 3 1567IN 3 15670UT 

3% 
I.D. 
Elapsed The: 
4510.00 
4520.00 
4530.00 
4540.00 
4550.00 
4360.00 
4570.00 
4580.00 
4590.00 
4600.00 
4610.00 
4620.00 
4630.00 
4640.00 
4650.00 
4660.00 
4670,00 
4680.00 
4690.00. 
4700.00 
47i0.00 
4720.00 
4730.00 
4740.00 
4750.00 
4760.00 
4770.00 
4780.00 
4790.00 
4800.00 
4810.00 
4820.00 
4830.00 
4840.00 
4850.00 
4860.00 
4870.00 
4880.00 
4890.00 
4900.00 
4910.00 
4920.00 
4930.00 
4940.00 
4950.00 

521.916 
521.916 
521.916 
521.916 
521.910 
521.916 
521.884 
521.865 
521.846 
521.834 
521.859 
521.872 
521.878 
521.884 
521.891 
521.897 
521.903 
521.903 
521.910 
521.916 
521.916 
521.916 
521.922 
521.922 
521.922 
521.922 
521.922 
521.928 
521.922 
521.928 
521.928 
521 :928 
521.928 
521.928 
521.928 
521.935 
521.935 
521.935 
521.941 
521.941 
521.941 
521.941 
521.941 
521.941 
521.941 

521.968 
521.962 
521.962 
521.962 
521.962 
521.962 
521.905 
521.892 
521.874 
52 1.867 
521.911 
521.930 
521.937 
521.943 
521.943 
521.949 
521.956 
521.956 
521 .%8 
521.968 
521 .%8 
521.968 
521.974 
521 .%8 
521.968 
521.974 
521.974 
521.974 
521.974 
521.981 
521.981 
521.981 
521.981 
521.981 
521.987 
521.981 
521.987 
521.987 
521.993 
521.987 
521.993 
521.987 
521.987 
521.987 
521.987 

FER\OUS\S~NJ-PAIMI~~..TBL\Septrmb~ 26.1996 44% 

524.145 
524.126 
524.151 
524.246 
524.151 
524.132 
522.121 
522.121 
522.121 
522.121 
524.132 
524.126 
524.189 
524.164 
524.176 
524.264 

. 524.183 
524.157 
524.220 
524.170 
524.201 
524.183 
524.183 
524.208 
524.113 
524.220 
524.208 
524.145 
524.176 
524.170 
524.126 
524.201 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

524.048 
523 .%6 
524.042 
524.048 
524.036 
524.029 
521.934 
521.889 
521.864 
521.845 
524.093 . 
524.099 
524.086 
524.112 
524.112 
524.137 
524.137 
524.086 
524.143 
524.143 
524.156 
524.169 
524.156 
524.118 
524.156 
524.143 
524.156 
524.150 
524.137 
524.150 
524.169 
524.137 
524.175 
524.207 
524.213 
524.175 
524.219 
524.181 
524.200 
524.207 
524.219 
524.213 
524.219 
524.181 
524.200 
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FEMPMSFIT-PHII-3 DRAFT 
September 30,1996 

TABLE A 4  
fhnnwa 

Setups: INPUT 1 INPUT2 INPUT 3 m 4  
Level 0 Lcvel (F) Level (F) Level (F) 
SlUfXC Surface Surface Surface 
2065 3065 3 1567IN 3 15670UT 

E 
I.D. 
Elapsed Time: 
4960.00 
4970.00 
4980.00 
4990.00 
5oO0.00 
5010.00 
5020.00 
5030.00 
5040.00 
5050.00 
5060.00 
5070.00 
5080.00 
5090.00 
5100.00 
5 110.00 
5120.00 
5130.00 . 
5140.00 
5 150.00 
5160.00 
5170.00 
5180.00 
5 190.00 
5200.00 
5210.00 
5220.00 
5230.00 
5240.00 
5250.00 
5260.00 
5270.00 
5280.00 
5290.00 
5300.00 
5310.00 
5320.00 
5330.00 
5340.00 
5350.00 
5360.00 
5370.00 
5380.00 
5390.00 
5400.00 

521.941 
521.941 
521.941 
521.941 
521.941 
521.941 
521.947 
521.947 
521.954 
521.947 
521.947 
521.947 
521.954 
521.947 
521.947 
521.954 
521.947 
521.947 
521.954 
521.954 
521.954 
521.947 
521.954 
521.954 
521.954 
521.954 
521.954 
521.954 
521.954 
521.954 
521.947 
521.954 
521.954 
521.954 
52 1.954 
521.954 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 

I 

521.987 
521.993 
521,993 
521.993 
521.993 
521.993 
521.993 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.m 
522.006 
522.000 
522.000 
522.000 
522.000 
522.006 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
522.000 
521.993 
521.993 
521.993 
522.000 
521.993 
522.Ooo 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514,570 
514.570 
5 14.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 

~ 514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

. 514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

524.188 
524.188 
524.226 
524.194 
524.194 
524.194 
524.219 
524.194 
524.194 
524.181 
524.207 
524.188 
524.207 
524.219 
524.207 
524.207 
524,213 
524.219 
524.181 
524.213 
524.207 
524.219 
524.207 
524.200 
524.194 
524.200 
524.207 
524.207 
524.200 
524.181 
524.175 
524.188 
524.200 
524.188 
524.200 
524.188 
524.188 
524.188 
524.188 
524.181 
524.169 
524.124 
524.181 
524.175 
524.194 
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FEMP-OSSFIT-HllI-3 DRAFT 
September 30,1996 

TABLE A 4  *'" 
(Contlnutd) 

~~ 

Setups: INPUT 1 INPUT2 INPUT 3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
surface Surface Surface surface 
2065 3065 3 1567IN 315670UT 

E 
I.D. 
Elapsed Time: 

PBR\OUS\S~J-PHIMlTOAS.TBL\Septanba 26.19% 44- 

5410.00 
5420.00 
5430.00 
5440.00 
5450.00 
5460.00 
5470.00 
5480.00 
5490.00 
5500.00 
5510.00 
5520.00 
5530.00 
5540.00 
5550.00 
5560.00 
5570.00 
5580.00 
5590.00 
5600.00 
5610.00 
5620.00 
5630.00 
5640.00 
5650.00 
5660.00 
5670.00 
5680.00 
5690.00 

5710.00 
5720.00 
5730.00 
5740.00 
5750.00 
5760.00 
5770.00 
5780.00 
5790.00 
5800.00 
5810.00 
5820.00 
5830.00 
5840.00 
5850.00 

5700.90 

521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.941 
521.941 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.947 
521.954 
521.954 
521.954 
521.954 
521.960 
521.960 
521.960 
521.960 
521.960 
521.960 
521.960 
52 1.960 
521.960 
521.960 
521.966 
521.966 
521.966 
521.966 
521.966 
521.966 
521.966 
521 973 
521.973 
521 973 
521.973 

522.000 
521.993 
522.000 
521 993 
522.000 
522.Ooo 
521.993 
521.993 
521.993 
521.993 
522.000 
521.993 
522.000 
521.993 
522.000 
522.000 
522.000 
521.993 
522.000 
522.000 
522.000 
522.006 
522.000 
522.006 
522.006 
522.006 
522.012 
522.006 
522.006 
522.012 
522.012 
522.012 
522.012 
522.012 
522.012 
522.019 
522.019 
522.019 
522.019 
522.019 
522.019 
522.019 
522.025 
522.025 
522.019 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

524.175 
524.181 
524.213 
524.188 . 
524.181 
524.213 
524.213 
524.175 
524.194 
524.162 
524.200 
524.181 
524.200 
524.238 
524.175 
524.194 
524.194 
524.188 
524.200 
524.175 
524.194 
524.181 
524.156 
524.194 
524.200 
524.213 
524.169 
524.188 
524.194 
524.156 
524.188 
524.213 
524.219 
524.251 
524.207 
524.200 
524.207 
524.181 
524.188 
524.181 
524.194 
524.219 
524.194 
524.200 
524.194 

. 
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FEMP-05-SFIT-pHII-3 DRAFT 
sepbmber30.1996 

setups: INPUT 1 INPUT2 INPUT3 INPUT4 
Level 0 Level (F) Level 0 Level (F) 
Surface S* surface S* 
2065 3065 3 1567IN 315670UT 

a% 
1.1). 
Elapsed Time: 
5860.00 
5870.00 
5880.00 
5890.00 
5900.00 
5910.00 
5920.00 
5930.00 
5940.00 
5950.00 
5960.00 
5970.00 
5980.00 
5990.00 
6o00.00 
6010.00 
m . 0 0  
6030.00 
6040.00 
6050.00 
6060.00 
6070.00 
6080.00 
6090.00 
6100.00 
6110.00 
6120.00 
6130.00 
6140.00 
6150.00 
6160.00 
6170.00 
6180.00 
6190.00 
6200.00 
6210.00 
6220.00 
6230.00 
6240.00 
6250.00 

, 6260.00 
6270.00 
6280.00 
6290.00 
6300.00 

521.973 
521 973 
521.973 
521.979 
521.973 
521.973 
521.973 
521.973 
521.973 
521.941 
521.922 
521.897 
521.884 
521.872 
521.859 
521.853 
521.872 
521.884 
521.897 
521.903 
521.916 
521.916 
521.922 
521.928 
521.922 
521.922 
521.922 
521.928 
521 922 
521.922 
521 922 

521.922 
521.922 
521.922 
521.922 
521.928 
521.928 
521.928 
521.935 
521.928 
521.928 
521.928 
521.928 
521.928 

5 2 1 . h  

522.025 
522.019 
522.025 
522.025 
522.019 
522.019 
522.019 
522.019 
522.019 
521.968 
521.943 
521.924 
521.911 
521.899 
521.892 
521.886 
521.930 
521.943 
521.956 
521.962 
521.968 
521.974 
521.974 
521.974 
521.974 
521.974 
521.974 
521.981 
521.974 
521.974 
521.974 
521.974 
521.974 
521 .%8 
521.974 
521.974 
521.981 
521.981 
521.981 
521.981 
521.981 
521.981 
521.981 
521.974 
521.981 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

524.175 
524.200 
524.194 
524.200 
524.226 
524.194 
524.207 
524.194 
524.162 
522.041 
521.991 . 
521.959 
521.940 
521.921’ 
521.908 
521.8% 
524.162 
524.131 
524.156 
524.181 
524.156 
524.175 
524.162 
524.181 
524.213 
524.200 
524.181 
524.194 
524.181 
524.200 
524.188 
524.181 
524.181 
524.188 
524.213 
524.226 
524.194 
524.207 
524.213 
524.219 
524.213 
524.175 
524.175 
524.232 
524.188 
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'h "i -- -. 4 2 1  
~-0SSFFT-pHII-3 'DRAFT 

September 30.1996 

SehlpS: 

z e  
I.D. 

INPUT 1 INPUT2 INPUT3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
surface Surface S W i b  surface 
2065 3065 31567IN 3 1567OUT 

Elapsed Time: 
6310.00 
6320.00 
6330.00 
6340.00 
6350.00 ' 

6360.00 
6370.00 
6380.00 
6390.00 
6400.00 
6410.00 
6420.00 
6430.00 
6440.00 
6450.00 
6460.00 
6470.00 
6480.00 
6490.00 
6500.00 
6510.00 
6520.00 
6530.00 
6540.00 
6550.00 
6560.00 
6570.00 
6580.00 
6590.00 
6600.00 
6610.00 
6620.00 
6630.00 
6640.00 
6650.00 
6660.00 
6670.00 
6680.00 
6690.00 
6700.00 
6710.00 
6720.00 
6730.00 
6740.00 
6750.00 

521.928 
521.928 
521.928 
521.928 
521.928 
521.928 
521.928 
521.928 
521.928 
52 1.928 
521.928 
521.922 
521.922 
521.928 
521.922 
521.922 
521.922 
521.928 
521.922 
521.928 
521.928 
521.928 
521.928 
521.928 
521.928 
521.922 
521.922 
521.922 
521.922 
521.916 
521.916 
521.916 
521.916 
521.916 
521.916 
521.910 
521.916 
521.910 
521.910 
521.910 
521.910 
521.910 
521.903 
521.903 
521.903 

521.974 
521.974 
521.981 
521.974 
521.981 
521.981 
521.981 
521.974 
521.974 
521.987 
521.981 
521.974 
521.974 
521.981 
521.974 
521.974 
521.974 
521.974 
521.974 
521.981 
521.981 
521.981 
521.974 
521.981 
521.981 
521.974 
521.981 
521.974 
521.974 
521.974 
52 1.968 
521.974 
521.968 
521.968 
521.968 
521.968 
521.968 
521.968 
521 .%8 
521.962 
521.%2 
521.962 
521.956 
521.956 
521.956 
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5 14.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

524.194 
524.188 
524.207 
524.194 
524.169 
524.188 
524.207 . 
524.213 
524.213 
524.207 
524.200 
524.181 
524.213 
524.207 
524.194 
524.207 
524.213 
524.213 
524.200 
524.194 
524.200 
524.207 
524.181 
524.200 
524.200 
524.188 
524.200 
524.213 
524.181 
524.219 
524.181 
524.156 
524.181 
524.207 
524.175 
524.181 
524.181 
524.181 
524.194 
524.194 
524.162 
524.175 
524.150 
524.169 
524.169 

Page 19 of 20 



FEMP-O5-!3FIT-~-3 DRAFT 
sepzanber 30, 19% 

Setups: INPUT 1 INPUT2 INPUT3 INPUT4 
Level (F) Level 0 Level 0 Level (F) 
Surface Surfke Surface surfpce 
2065 3065 31567IN 315670UT 

az 
I.D. 
Elapsed Time: 
6760.00 521.903 521 .%2 514.570 524.181 
6770.00 521.897 521.956 514.570 524.162 
6780.00 521.897 521.956 514.570 524.213 
6790.00 521.897 521.956 514.570 524.188 
6800.00 521.891 521.956 514.570 524.112 
6810.00 521.897 521.956 514.570 524.143 
6820.00 521.891 521.949 514.570 524.175 
6830.00 521.891 521.956 514.570 524.200 
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T -  

F'EMP-O5SFll'-~-3 DRAFT 
SeptembGr 30,1996 

TABLE A-5 

WATER LEVELS DURING RECOVZtRY FROM PEASE II ~ C T I O N  TEST 
WEUS 2065,3065,31!!67*IN, AND 3l567-0U" 

FROM MONDAY, ApluoL 1,1996, TO TEUWDAY, APRIL 4,1996 
(In Feet Above Mean Sea Level) 

SE2000 
E n v i r o m d  Logger 

04/08 07:02 

Unit# 751 Test 3 

setups: INPUT 1 INPUT 2 m 3  m 4  
Level 0 Level (p) Level 0 Level (F) 
surface surface Surfhce surfpce 
2065 3065 3156ilN 315670UT 

Z e  
I.D. 
Reference 521 .500 521.540 521.510 521.510 
PSI at Ref. 2.734 2.066 1.834 3.259 
SG 1 .Ooo 1 .Ooo 1 .OOo 1 .OOo 
Lmearity 0.111 0.115 0.112 0.096 
Scale factor 19.968 19.961 19.961 20.037 
offset 0.029 0.026 0.024 0.018 
Delay mSEC 50.000 50;000 50.000 5o.OOo 

Step 1 04/01 0832:07 
Elapsed Time: 
O.oo00 
0.0083 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 
0.0583 
0.0666 
0.0750 
0.0833 
0.0916 
0.1Ooo 
0.1083 
0.1166 
0.1250 
0.1333 
0.1416 
0.1500 
0.1583 
0.1666 
0.1750 
0.1833 
0.1916 
0.2OoO 
0.2083 
0.2166 
0.2250 

521 397 
521.903 
521.903 
521.903 
521 397 
521.903 
521 397 
521.903 
521.903 
521.903 
521 397 
521.897 
521.897 
521 A97 
521.903 
521.897 
521.897 
521 397 
521.897 
521.903 
521.897 
521 397 
521 A97 
521 397 
521.897 
521 397 
521.897 
521 397 

521.962 
521.956 
521.956 
521.956 
521.956 
521.956 
521 -956 
521.956 
521.949 
521.949 
521.949 
321.949 
521.949 
521.949 
521.949 
521.943 
52 1.949 
521 343 
52 1.943 
521.943 
521.943 
521.943 
52 1.943 
521.943 
52 1.937 
521.937 
521.937 
521.937 

514.570 
514.570 
5 14.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

523.383 
523.326 
523.269 
523.219 
523.162 
523.1 11 
523.054 
522.997 
522.940 
522.877 
522.820 
522.769 
522.725 
522.687 
522.649 
522.617 
522.592 
522.573 
522.548 
522.529 
522.516 
522.491 
522.478 
522.459 
522.440 
522.427 
522.415 
522.408 
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FEMP45-SFIT-W-3 DRAFT 
September 30, 1996 

TABU A& 
(C-) 

Level 0 Level (p) . Level 0 b e l  0 
sulf.ace Surface Swface Surface 
2065 3065 3 15671[N 315670UT 

2% 
I.D. 
Elapsed Time: 
0.2333 
0.2416 
0.2500 
0.2583 
0.2666 
0.2750 
0.2833 
0.2916 

0.3083 
.0.3166 
0.3250 
0.3333 
0.3500 
0.3666 
0.3833 
0.4OOO 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5Ooo 
0.5166 
0.5333 
0.5500 
0,5666 
0.5833 
0.6OoO 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8OOo 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 

9.3000 

521.897 
521.897 
521.897 
521 A97 
521 397 
521.897 
521 397 
521.897 
521.897 
521.897 
521.897 
521 A97 
521.897 
521 397 
521 A97 
521 397 
521 A97 
521 A97 
521.897 
521 397 
521.897 
521.897 
521.897 
521 397 
521.891 

. 521.897 
521.897 
521 397 
521.897 
521 391 
521.891 
521 391 
521.897 
521 391 
521.891 
521.891 
521.897 
521.891 
521.891 
521 391 
521.891 
521.891 
521 391 
521.891 
521.891 
521.891 

521.937 
521.937 
521.937 
521.937 
521.937 
521.937 
521.937 
521.937 
521.937 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.924 
521.930 
521.924 
521.930 
521.930 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521 ,924 
521.924 
521.924 
521 924 

514.570 
5 14 370 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 

' 514.570 
514.570 
94.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514570 
514.570 
514.570 
514.570 

522.396 
522.389 
522.383 
522.377 
522.370 
522.364 
522.358 
522.351 
522.345 
522.339 
522.332 
522.326 
522.320 
522.313 
522.307 
522.301 
522.294 
522.282 
522.275 
522.269 
522.263 
522.256 
522.256 
522.244 

* 522.244 
522.237 
522.23 1 
522.231 
522.225 
522.218 
522.218 
522.212 
522.212 
522.86 
522.206 
522.206 
522.199 
522.193 
522.187 
522.187 
522.187 
522.180 
522.180 
522.180 
522.174 
522.174 
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FEMP-05-SFIT-PHU-3 DRAFT 
September 30,1996 

TABUAS 
(con~ued) 

Setups: INPUT 1 INPUT2 m 3  m 4  
Level (F) Level (F) Level (F) Level (F) 
Surface surface surface Surbice 
2065 3065 31567IN 315670UT 

%e 
I.D. 

0.9oOo 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1 .m 
1 .m 
1 .4000 
1.6000 
1 A000 
2 . m  
2.2000 
2.4000 
2.6000 
2.8000 
3 .m 
3.2000 
3.4000 
3.6000 
3.8000 
4 . m  
4.2000 
4 .4000 
4.6000 
4.8000 
5 .oooo 
5.2000 
5 .m 
5.6000 
5.8000 
6.oooO 
6.2000 
6.4000 
6.6000 
6.8000 
7 .m 
7.2000 
7.4000 
7.6000 
7.8000 
8 .oooO 
8.2000 
8.4000 
8.6000 
8.8000 

Elapsed Time: 
521.891 
521.891 
521.891 
521.891 
521.891 
521.891 
521.891 
521.891 
521.891 
521.891 
521.891 
521.891 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.878 
521.878 
521 A78 
521.878 
521.878 
521.878 
521.878 
521.878 
521.872 
521 372 
521.872 
521 -872 
521.872 
521 372 
521 372 
521 372 
521 365 
521 A65 
521.865 
521 365 
521 A65 
521 365 
521.865 

521.924 
521.924 
521.924 
521.918 
521.918 
521.924 
521.918 
521.924 
521 .924 
521.918 
521.918 
521.918 
521.918 
521.918 
521.91 1 
521.91 1 
521.911 
521.91 1 
521.91 1 
521.911 
521.91 1 
521.91 1 
521.911 
521.911 
521.91 1 
521.905 
521.905 
521.905 
521.905 
521.905 
521.905 
521.899 
521 399 
521.899 
521 399 
521 A99 
521.899 
521.899 
521.899 
521.899 
521.899 
521.892 
521.892 
521.892 
521.892 
521.892 
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514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14 S70 
514.570 
514.570 
514.570 
514,570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

522.168 
522.168 
522.168 
522.161 
522.161 
522.161 
522.155 
522.136 
522.124 
522.105 
522.092 
522.079 
522.079 
522.073 . 
522.067 
522.067 
522.067 
522.060 
522.060 
522.060 
522.060 
522.054 
522.054 
522.054 
522.054 
522.048 
522.041 
522.041 
522.048 
522.041 
522.041 
522.035 
522.029 
522.035 
522.029 
522.035 
522.029 
522.029 
522.029 
522.029 
522.022 
522.022 
522.022 
522.022 
522.016 
522.016 



FEMP45S~-PHlI -3  DRAFT 
September30, 1996 

scarps: DWUT1 m 2  INPUT3 INPUT4 
Level 0 Level (F) Level (F) Level (F) 
surkce surkce Surface surface 
2065 3065 31567lN 315670UT 

az 
I.D. 
Elapsed Time: 
9.oooO 
9.2000 
9.4OOO 
9.6OOO 
9.8000 
l o . m  
12.oooO 
14.oooO 
16.oooO 
1 8 . m  
2 0 . m  
2 2 . m  
24.m 
26.oooO 
28.oooO 
30.oooO 
32.oooO 
3 4 . m  
36.oooO 
38.oooO 
40.m 
42.oooO 
44.oooO 
46.oooO 
48.oooO 
5 0 . m  
52.oooO 
5 4 . m  
56.oooO 
5 8 . m  
60.m 
62.oooO 
6 4 . m  
66.m 
68.oooO 
70.oooO 
72.m 
74 .m 
76.oooO 
78.oooO 
8O.ooOo 
8 2 . m  
84.oooO 
86.oooO 
8 8 . m  
9 0 . m  

521 365 
521.865 
521.865 
521.865 
521.859 
521 365 
521.859 
521.853 
521.846 
521.846 
521.840 
521.834 
521.840 
521.828 
521 A28 
521.828 
521.821 
521.821 
521.815 
521.815 
521 315 
521.809 
521 309 
521 302 
521.802 
521 302 
521.796 
521.796 
521.7% 
521.7% 
521.790 
521.790 
521.790 
521.783 
521.783 
521.783 
521.783 
521.777 

521.777 
521.777 
521.777 
521.771 
521.771 
521.771 
521.771 

521 .m 

521.892 
521.892 
521.892 
521.892 
521.892 
521.892 
521.886 
521.880 
521.880 
521.874 
521.867 
521.867 
521.867 
521.861 
521.861 
521.861 
521.855 
521.855 
521.848 
521.848 
521.848 
521.842 
521.842 
521.836 
521.836 
521.836 
521.836 
521.829 
521.836 
521.829 
521.823 
521.829 
521.823 
521.823 
521.823 
521.823 
521.823 
521 317 
521.817 
521.817 
521.811 
521.81 1 
521.811 
521.811 
521.81 1 
521.804 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 ' 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 - 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 , 

514.570 
514.570 

522.016 
522.016 
522.016 
522.016 
522.010 
521.953 
521.946 
521.934 
521.927 
521.921 
521.915 
521.908 
521.908 
521.896 
521.889 
521.889 
521 A83 
521 A83 
521.877 
521.870 
521.870 
521 .864 
521.864 
521.858 
521 358 
521.858 
521.851 
521.845 
521.851 
521.845 
521.845 
521.839 
521 339 
521.832 
521 332 
521.832 
521 A32 
521.826 
521.826 
521.832 
521 326 
521.820 
521.820 
521.820 
521.820 
521.813 
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FEMP-O5SFI'I'-PHlI-~ DRAFT 
September 30,1996 

Setups: INPUT 1 INPUT2 m 3  INPUT4 
Level 0 Level 0 Level (p) Level (p) 
sllrhcc Surface surface Surface 
2065 3065 31567IN 3 15670UT 

%e 
I.D. 
Elapsed Time: 
9 2 . m  
94.oooo 
96.oooO 
98.oooO 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
24o.OOo 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 
490.000 
500.000 
51o.OOo 

521.764 
521.764 
521.764 
521.764 
52 1.764 
521.752 
52 1.752 
521.746 
521.746 
521.739 
521.733 
521.727 
521 -727 
521.727 
521.720 
521.714 
521.714 
521.714 
521.714 
521 308 
521 -708 
52 1.708 
521.708 
521.701 
521.701 
521.701 
521.701 
521.701 
521.701 
521.701 
521.701 
521.701 
521.695 
521.695 
521.695 
521.695 
521.695 
521.695 
521.701 
521.695 
521.701 
521.695 
521.701 
521.695 
521.689 
521.689 

521.804 
521.804 
521.804 
521 398 
521.804 
521.792 
521.792 
521.792 
521.785 
521.779 
521.779 
521.773 
521.773 
52 1.773 
521.766 
521.760 
521.760 
521.760 
521.760 
521.760 
521.754 
521.754 
521.754 
521.754 
521.748 
52 1.748 
521 354 
521.748 
521.748 
521.748 
521.748 
521.748 
521 348 
521.748 
521.748 
521.741 
521.748 
521 348 
521.748 
521.748 
521.748 
521.748 
521.748 
521.741 
521.741 
521.741 
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514.570 
514.570 
5 14 370 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570, 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 

521.813 
521.813 
521.807 
521.807 
521.807 
521.801 
521.794 
521.794 
521.788 
521.782 
521.782 
521.775 
521.769 
521 369 
521.763 
521.756 
521.756 
521.756 
521.756 
521 356 
521.750 
521.655 
521.649 
521.674 
521.668 
521.744 
521 337 
521.737 
521.744' 
521.744 
521.737 
521 -737 
521 -737 
521.731 
521.737 
521.731 
521.731 
521.737 
521.731 
521.737 
521.737 
521.731 
521.73 1 
521.731 
521.725 
521.731 
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FEMp-oJ-SFIT-P€I&3 DRAFT 
SeptMnber30, 1996 

TABU Ab 
(--I 

sehrpg: INPUT 1 INPUT 2 INPUT3 m 4  
Level (F) Level (F) Level (F) Level cp) 
surfitce SUlfaCC surface SurfpCC 

Type Mode 
I.D. 2065 3065 31567IN 315670UT 
Elapsed Time: 
520.000 
530.000 
540.000 
550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 
900.000 
910.000 
920.000 
930.000 
94O.OOO 
950.000 
960.000 
970.000 

521.695 
521.689 
521.689 
521.689 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.689 
521.682 
521.682 
521.689 
521 -682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.682 
521.689 
521.682 
521.689 
521.689 
521.695 
521.689 
521.695 
521.695 
521.701 
521.701 
52 1.70 1 
521.701 
521.701 

521.748 
521.741 
521.735 
521.741 
521.735 
521.735 
521.735 
521.735 
521.729 
521.735 
521.741 
521.735 
521.735 
521.735 
521.735 
521.735 
521.741 
521.735 
521.735 
521.735 
521.741 
521.735 
521.735 
521.735 
521.741 
521.735 
521.741 
521.741 
521.741 
521.741 
521.741 
521.741 
521.741 
521.748 
52 1.74 1 
521.748 
521.748 
521.754 
521.754 
521.754 
521.760 
521.760 
521.766 
521.766 
521.760 
521.766 

5 14.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 . 
514.570 
514.570 
514.570 ' 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
5 14,570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 

-5 14.570 

521.725 
521.725 
521.725 
521.725 
521.718 
521.718 
521.718 
521.725 
521.725 
521.718 
521.725 
521.725 
521.725 
521.725 . 
521.718 
521.725 
521.725 
521.725 
521.725 
521.725 
521 .725 
521.725 
521 .m 
521.725 
521.725 
521.725 
521.725 
521.725 
521.725 
521.725 
521.725 
521.725 
521.73 1 
521.73 1 
521.731 
521.731 
521.737 
521.737 
521.737 
521.744 
521.744 
521.750 
521.750 
521.750 
521.750 
521.750 
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setups: m 1 .  INwT2 INPUT3 m 4  
Level 0 Level 0 Level (F) Level (F) 
Surface surface surface surface 

Type 
Mode 
LD. 2065 3065 31567IN 315670UT 
Elapsed Time: 
980.000 
99o.m 
1000.00 
1010.00 
1020.00 
1030.00 
1040.00 
1090.00 
1060.00 
1070.00 
1080.00 
1090.00 
1100.00 
11 10.00 
1120.00 
1130.00 
1140.00 
1150.oO 
1160.00 . 
1170.00 
1180.00 
1190.00 
1U)o.OO 
1210.00 
1220.00 
1230.00 
1240.00 
1350.00 
1260.00 
1270.00 
1280.00 
1290.00 
1300.00 
1310.00 
1320.00 
1330.00 
1340.00 
1350.00 
1360.00 
1370.00 
1380.00 
1390.00 
1400.00 
1410.00 
1420.00 
1430.00 

521.701 
521.701 
521.701 
521.701 
521.708 
521.701 
52 1.708 
521 308 
521.714 
521.708 
521.714 
52 1.708 
521.708 
521.701 
521.708 
52 1 308 
521.708 
521.708 
521.708 
52 1.708 

521.708 
52 1.708 
52 1 -708 
521.708 
521.708 
521 -708 
521 314 
521.708 
521.714 
521.708 
521 308 
521 .?14 
521 -708 
521.708 
521 314 
521.714 
521.708 
521.708 
521.708 
521.708 
521.708 
52 1.70 1 
521.701 
521.708 
521.701 

521.708' 

52 1.766 
521.766 
521.760 

' 521.760 
52 1.766 
521.766 
521 366 
521.773 
52 1.773 
521.766 
521.773 
521.766 
521.766 
521.766 
521.766 
521.766 
521.766 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521.773 
521 773 
521.773 
521.773 
521.779 
521.779 
521.773 
521.773 
521.773 
521.773 
52 1.766 
521.766 
521 366 
521 -766 
521.766 
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514.570 
514.570 
514.570 
514.570 
5 14.570 
5 14.570 
5 14.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 

. 514.570 

' 514.570 
5 14.570 
5 14.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 

, 514.570 
514.570 
514.570 

.5 14.570 

521.750 
521.750 
521.750 
521.744 
521.750 
521.756 
521.756 
521.756 
521 756 
521.756 
521.763 
521.756 
521.750 
521.750 . 
521.756 
521.756 
521.756 
521.756 
521.763 
521.763 
521.756 
521.756 
521.756 
521.756 
521.763 
521.763 
521.763 
521 363 
521.763 
521.763 
521 363 
521 363 
521.763 
521.744 
521.756 
521.769 
521.769 
521.756 
521.763 
521.763 
521.763 
521.744 

. 521.750 
521.750 
521.756 
521.756 
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F'EMP45SFIT-PHII-3 DRAFT 
September 30, 1996 

setups: INPUT1 m 2  m 3  m 4  
Level (F) Level (F) L e a  (P) Level (P) 
surface surface surface surfice 

me 
Mode 
I.D. 2065 3065 31567IN 3 15670UT 
Elapsed Time: 
1440.00 
1450.00 
1460.00 
1470.00 
1480.00 
1490.00 
1500.00 
1510.00 
1520.00 
1530.00 
1540.00 
1550.00 
1560.00 
1570.00 
1580.00 
1590.00 
1600.00 
1610.00 
1620.00 
1630.00 
1640.00 
1650.00 
1660.00 
1670.00 
1680.00 
1690.00 
1700.00 
1710.00 
1720.00 
1730.00 
1740.00 
1750.00 
1760.00 
1770.00 
1780.00 
1790.00 
1800.00 
1810.00 
1820.00 
1830.00 
1840.00 
1850.00 
1860.00 
1870.00 
1880.00 
1890.00 

52 1.708 
521.708 
521.701 
521.708 
521.708 
521.714 
521.714 
521.708 
521.708 
521.708 
521.708 
521.714 
521.727 
521.733 
521.739 
521.739 
521.739 
521 -733 
521.727 
521.733 
521.739 
521.746 
521.746 
521.746 
521.752 
521.752 
521.752 
521 -752 
521.758 
521.758 
521.758 
521.758 
521.758 
521.758 
521.758 
521.764 
521.764 
521.758 
521.758 
521.764 
521.758 
521.758 
521.758 
521.758 
521.752 
521.758 

521.773 

521.766 
521.773 
521.773 
521.779 
521.779 
521.779 
521.766 
521.773 
521.773 
521.773 
521.779 
521.785 
521.792 
521.798 
521.792 
521.785 

521.785 
521.792 
521.798 
521.792 
52 1.798 
521.804 
521.804 
521.804 
521.804 
521.804 
521.804 
521.804 
521.804 
521.804 
521.804 
521.804 
521.81 1 
521.811 
521.81 1 
521.804 
521.811 
521.804 
521.804 
521.798 
521.804 
521.804 
521.804 

521 .773 

521 .ng 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14 S70 
514.570 
514.570 
514.570 
514.570 
5 14 370 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

521.756 
521.763 
521.756 
521.744 
521.763 
521.763 
521.769 
521.763 
521.763 
521.756 
521.763 
521.750 
521.769 
514.103 
521.801 
521.807 
521.807 
521.794 ' 

521.794 
521.801 
521.807 
521.807 
521.807 
521.813 
521.820 
521.826 
521.820 
521 .a0 
521.826 
521.826 
521.820 
521.820 
521.826 
521.826 
521.826 
521.832 
521 332 
521.839 
521 339 
521 339 
521 A32 
521 339 
521.839 
521.839 
521.839 
52 1.832 
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FEMP45SFI"-PH&3 DRAFT 
September 30, 1996 

iis 

I y *?.I 

TABU Ab 
(contfnoed) 

Setups: INPUT1 INPUT2 m 3  INPUT4 
Level 0 Level (F) Level p) Level (F) nw 

Mode 
I.D. 206s 3065 31567IN 315670UT 
Elapsed Time: 

surface surface surface surface 

1900.00 
1910.00 

1930.00 
1940.00 
1950.00 
1960.00 
1970.00 
1980.00 
1990.00 
2000.00 
2010.00 
2020.00 
2030.00 
2040.00 
2050.00 
2060.00 

. 2070.00 
2080.00 
2090.00 
2100.00 
2110.00 
2120.00 
2130.00 
2140.00 
2150.00 
2160.00 
2170.00 
2180.00 
2190.00 
2200.00 

2220.00 
2230.00 
2240.00 
2250.00 
2260.00 
2270.00 
2280.00 
2290.00 
2300.00 
2310.00 
2320.00 
2330.00 
2340.00 
2350.00 

1920,00 

2210:00 

521.752 
521.746 
521.752 
521.758 
521.758 
521.764 
521.764 
521.764 
521.771 
521.764 
521.771 
52 1.764 
521.771 
521.771 
521.777 
521.783 
521.783 
521.790 
521.790 
521.790 
521.783 
52 1.790 
521.790 
521.783 
52 1.790 
521.790 
521 390 
521.790 
52 1.790 
521.790 
521.790 
521.790 
521.790 
521.790 
521 396 
521.7% 
521.796 
521.796 
521.796 
521.802 
521.802 
521.796 
521.802 
521 302 
521 302 
521.802 

521.798 
521 398 
521.804 
521.804 
521.811 
521.811 
521.811 
521.811 
521.817 
521.817 
521.817 
521.817 
521.817 
521.817 
521.823 
521.829 
521.829 
521.836 
521.836 
521.836 
521.836 
521.836 
521.836 
521.829 
521.836 
521.836 
521.836 
521.836 
521 336 
521 336 
521.836 
521.836 
521.836 
521 336 
521.842 
521.842 
521.842 
521 342 
521.842 
521.848 
521.848 
521.842 
521.842 
521.848 
521.848 
521.848 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

521.839 
521 332 
521.839 
521 A39 
521.839 
521.845 
521.845 
521.845 
521.845 
521 .&IS 
521.845, 
521.845 
521.845 
521.845 
521.851 
521.858 
521.858 
521.858 
521.864 
521.864 
521.858 
521.864 
521.858 
521.858 
521.864 
521.858 
521.858 
521.858 
521.858 
521.858 
521.858 
521.858 
521.858 
521.858 
521.858 
521.864 ' 

521.864 
521.864 
521.864 
521.864 
521.864 
521.870 
521.870 
521.870 
521.864 
521.870 
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FEMP-05SFIT-PHII-3 DRAFT 
Scptcmber30.1996 

Setups: INPUT 1 INPUT2 m 3  INPUT4 
Level (F) Level (F) Level (F) Level (F) 

Mode Surface surface Surface surfa;ce < 
Type 
I.D. 2065 3065 3 1567IN 315670UT 
Elapsed Time: 
2360.00 
2370.00 
2380.00 
2390.00 
2400.00 
2410.00 
2420.00 
2430.00 
2440.00 
2450.00 
2460.00 
2470.00 
2480.00 
2490.00 
2500.00 
2510.00 
2520.00 
253o.m 
2540.00 . 
2550.00 
25f;o.00 
2570.00 
2580.00 
2590.00 
2600.00 
2610.00 
2620.00 
2630.00 
2640.00 
2650.00 
2660.00 
2670.00 
2680.00 
2690.00 
2700.00 
2710.00 
2720.00 
2730.00 
2740.00 
2750.00 
2760.00 
2770.00 
2780.00 
2790.00 
2800.00 
2810.00 

521.802 
521.809 
521.809 
521.809 
521.809 
521.809 
521.815 
521.815 
521.815 
521 -815 
521.815 
521.815 
521.815 
521.815 
521.815 
521.815 
521.821 
521.821 
521.821 
521.828 
521.821, 
521.821 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521 :834 
521.828 
521.834 
521.828 
521.834 
52 1 .828 
521.828 
521.834 
521.834 
521.828 
521.828 
521.834 
521.828 
521.828 

521.855 
521.855 
521.855 
521.855 
521.855 
521 -855 
521.861 
521.855 
521.861 
521.861 
521.855 
521.861 
521.861 
521.861 
521.861 
521.867 
521.867 
521.867 
521.867 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.867 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
521.874 
52 1.874 
521.880 
521.874 
521.874 
521.874 
521.874 
521.880 
521.880 
521.874 
521.874 
921.880 
521.874 
521.874 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14 S70 
514.570 
514.570 
.514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 

, 514.570 
514.570 
514.570 

FER\OUS\sPINl-P€IIMl?oAJ.T8L\seprcmkr 26,1996 44- 

521.870 
521.870 
521.877 
521.870 
521.877 

521.877 
521.877 
521.883 
521.883 
521.877 

521.877 

521.883 
521.883 
521.883 . 
521.883 
521.883 
521.889 
521.889 
521.889 
521.889 
521 389 
521.8% 
521.889 
521.889 
52 1.896 
521.889 
92 1.889 
521.889 
521.896 
521.889 
521.889 
521.8% 
521.896 
521.8% 
521.8% 
521.8% 
521.8% 
521.8% 
521.889 
521.8% 
521.8% 
521.896 
521.8% 
521.8% 
521.8% 
521.889 

1 
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September 30.1996 

setups: INPUT 1 INPUT2 INPUT3 INPUT4 
Level (F) Level (F) Level (F) Level (F) 
Surface SurfDce Surface surface 

Type 
Mode 
I.D. 2065 3065 31567IN 315670UT 
Elapsed Time: 

.28u).00 
2830.00 
2840.00 
2850.00 
2860.00 . 
2870.00 
2880.00 
2890.00 
2900.00 
2910.00 
2920.00 
2930.00 
2940.00 
2950.00 
2960.00 
2970.00 
2980.00 
2990.00 
3000.00 
3010.00 
3020.00 
3030.00 
3040.00 
3050.00 
3060.00 
3070.00 
3080.00 
3090.00 
3100.00 
3110.00 
3120.00 
3130.00 
3140.00 
3150.00 
3160.00 
3170.00 
3180.00 
3190.00 
3200.00 
3210.00 
3220.00 
3230.00 
3240.00 
3250.00 
3260.00 
3270.00 

521.828 
521.828 
521.828 
521 .828 
521.828 
521.828 
521 328 
521.828 
521.828 
521.828 
521.828 
521 328 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
521.828 
52 1.834 
521.834 
521.834 
521.834 
521.840 
521.840 
521.840 
521.840 
521.846 
521.846 
521.846 
521.846 
521.853 
521 346 
521.853 
521.853 
521.853 
521.859 
521.859 
521.859 
521.859 
521 365 
521 A65 
521.872 
521.872 
52 1.872 
521.872 

521 374 
521 374 
521.874 
521.874 
521.874 
521.874 
521.874 
521 374 
521.874 
521 374 
521.880 
52 1 374 
521.874 
521.874 
521.874 
521.874 
521 374 
521.874 
521.874 
521.880 
521.880 
521.880 
521.880 
521.886 
521.886 
521.886 
521.886 
521.892 
521.886 
521.892 
521 -892 
521.892 
521.892 
521.899 
521.899 
521.899 
521.905 
521.899 
521.905 
521.905 
521.911 
521.91 1 
521.918 
521.918 
521.918 
521.918 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 ’ 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 

521.8% 
521.889 
521 -8% 
521 .889 
521.889 
521.889 
521 389 
521.889 , 

521 389 
521.889 
521.8% 
521 389 
521 389 
521 383 
521.8% 
521.8% 
521 3% 
521.896 
521 3% 
521.8% 
521.896 
521.896 
521 396 
521 -902 
521.902 
521.902 
521.908 
521.908 
521.908 
521.908 
521.908 
521.915 
521.915 
521.908 
521.915 
521.921 
521.921 
521 927 
521.921 
521.921 
521 -927 
521.927 
521.934 
521.934 
521.934 
521.934 
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, .  
FEMP-OSSPIT-PHII-3 DRAFT 

September 30,1996 

Setups: INPUT1 INPUT2 m 3  m 4  
Level 0 Level 0 Level (€9 Level (€9 
SUrEace Surface Surfrce Surfpce 
2065 3065 31567IN 315670UT 

=e 
I.D. 
Elapsed Time: 
3280.00 
3290.00 

3310.00 
3320.00 
3330.00 
3340.00 
3350.00 
3360.00 
3370.00 
3380.00 
3390.00 
3400.00 
3410.00 
3420.00 
3430.00 
3440.00 
3450.00 
3460.00 
3470.00 
3480.00 
3490.00 
3500.00 
3510.00 
3520.00 
3530.00 
3540.00 
3550.00 
3560.00 
3570.00 

3590.00 
3600.00 
3610.00 
3620.00 
3630.00 
3640.00 
3650.00 
3660.00 
3670.00 
3680.00 
3690.00 
3700.00 
3710.00 
3720.00 
3730.00 

3300.Qo 

3580.9 

521.872 
521 A78 
521 .878 
521.872 
521.878 
521 $78 
521.878 
521.878 
521.884 
521.878 
521.884 
521.884 
521 384 
521.891 
521.891 
521.884 
521.884 
521 384 
521.884 
521 A84 
521 384 
521.884 
521.884 
521.884 
521.884 
521 384 
521 384 
521 384 
521.884 
521.878 
521.878 
521 378 
521.878 
521 378 
521.878 
521.878 
521.872 
521.872 
521.878 
521.878 
521.878 
521.878 
521.878 
521.878 
521.878 
521.878 

521.918 
521.918 
521.918 
521.918 
521.924 
521.924 
521.924 
521.924 
521.930 
521.924 
521.930 
521.924 
521.924 
521.930 
521 :930 
521.930 
521.924 
521.930 
521.930 
521.930 
521.930 
521.930 
521.924 
521.924 
521.924 
521.930 
521.930 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.918 
521.918 
521.918 
521.918 
521.918 
521.918 
521.918 
521.924 
521.918 
521.918 
521.924 
521.924 
521.924 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
914.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 

521.934 
521.934 
52 1 .a34 
521 .934 
521.934 
521.934 
52 1.934 
521.946 
521.940 
521.940 
521.940 , 

521.940 
521.940 
521 .946 
521.946 
521.940 
521.940 
521.940 
521.946 
521.946 
521.940 
521.940 
521.946 
521.934 
521.940 
521.940 
521.940 
521.940 
521.940 
521 .wO 
521.934 
52 1.934 
52 1.934 
521.934 
521.934 
521.934 ' 

521.934 
521.934 
521.934 
521.934 
521.934 
521.934 
521.934 
521.940 
521 .940 
521.940 
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FEMP-OSSHTPHII-3 DRAFT 
Stptember30. 1996 

TABLBAb 
((-*=d) 

setups: INPUT1 INPUT2 m 3  m 4  
Level (F) Level 0 Level (F) Level 0 
surface surface surface SlUhCt 

Type 
Mode 
I.D. 2065 3065 31567IN 315670UT 
Elapsed Time: 
3740.00 
3750.00 
3760.00 
3770.00 
3780.00 
3790.00 
3800.00 
3810.00 
3820.00 
3830.00 
3840.00 

~ 3850.00 
3860.00 
3870.00 
3880.00 
3890.00 
3900.00 
3910.00 
3920.00 
3930.00 
3940.00 
3950.00 
3960.00 
3970.00 
3980.00 
3990.00 
4ooo.00 
4010.00 
4020.00 
4030.00 
4040.00 
4050.00 
4060.00 
4070.00 
4080.00 
4090.00 
4100.00 
41 10.00 
4120.00 . 
4130.00 
4140.00 
4150.00 
4160.00 
4170.00 
4180.00 
4190.00 

521.878 
521.878 
521.878 
521.884 
521.884 
521.891 
521.878 
521.878 
521.878 
521.878 
521.878 
521.878 
521.878 
521 A78 
521.878 
521.878 
521.878 ' 

521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521.884 
521 A84 
521.891 
521.891 
521.884 
521.891 
521.884 
521.884 
521.884 
521.884 
521.891 
521.891 
521.891 
521.891 
521 A84 
521.884 
521.884 
521.884 
521.884 
521.884 

521:924 
521.924 
521.924 
521.930 
521.930 
521.937 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521 -930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521.930 
521 930 
52 1.930 
521.930 
521.930 . 
521.930 
521.930 
521.930 

FERWUS\SFINJ-PHXIUlT&5.TBLLSqtunba 26.1996 4:49pm 

514.570 
514.570 
514.570 

' 514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 

521.940 
521.940 
521.934 
521.940 
521.946 
521.953 
521.940 
521.940 
521.940 
521.940 
521.921 
521.934 
521.934 
521.940 
521.934 
521.940 
521.940 
521.946 
521 327 
521.946 
521.946 
521.946 
521.940 
521.946 
521.946 
521.946 
521.934 
521.946 
521.946 
521.946 
521.946 
521.953 
521.946 
521.946 
521.934 
521.946 
521.953 
521.946 
521.953 
521.946 
521.946 
521.953 
521.946 
521.946 
521.953 
521.953 
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FEMp-osSFIT-pMI-3 DRAFT 
Septunbcr30, 1996 

~ ~ 

Setups: INPUT1 INPUT2 INPUT3 m 4  
Level CF) Level CF) Level (F) Level @ 
SlUbCC surfnce surface !hrfm 
2065 3065 ,3 1567IN 315670UT 

2% 
I.D. 
Elapsed Time: 
4200.00 
4210.00 
4220.00 
4230.00 
4240.00 9 

4250.00 
4260.00 
4270.00 
4280.00 
4290.00 
4300.00 
4310.00 
4320.00 
4330.00 
4340.00 
4350.00 
4360.00 
4370.00 
4380.00 
4390.00 
4400.00 
4410.00 
4420.00 
4430.00 
4440.00 
4450.00 
4460.00 
4470.00 
4480.00 
4490.00 
4500.00 
4510.00 
4520.00 
4530.00 
4540.00 
4550.00 
4560.00 
4570.00 
4580.00 
4590.00 
4600.00 
4610.00 
4620.00 
4630.00 
4640.00 

521.884 
521 -884 
521.878 
521.878 
521.878 
521.878 
521.878 
521.878 
521.878 
521.872 
521.878 
521.872 
521.878 
521.872 
521.878 
521.872 
521.878 
521.878 
521.872 
521.872 
521.878 
521.872 
521 372 
521.865 
521 365 
521.865 
521.865 
521.865 
521.865 
521.859 
521.859 
521 A59 
521.853 
52 1 A53 
521.859 
521.859 
521.859 
521.853 
521.853 
521.846 
521.846 
521.853 
521.853 
521.846 
521.853 

521.930 
521.930 
521.930 
521.930 
521.930 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.924 
521.918 
521.924 
521.924 
521.924 
521.924 
521.918 
521.918 
521.918 
521.91 1 
521.911 
521.91.1 
521.905 
521.905 
521 -905 
521.905 
521.899 
521.905 
521.905 
521.905 
521.899 
521.899 
521.899 
521 392 
521.899 
521.905 
521.899 
521 399 

514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14.570 
514.570 
514.570 
514.570 
514.570 
514.570 
514.570 
5 14 570 
514.570 
514.570 
514.570 

521.946 
521.946 
521 346 
521.946 
521.940 
521.940 
521 .W 
521.940 , 

521.940 
521.940 
521.940 
521.940 
521.940 
521.940 
521.940 
521 -946 
521.940 
521.940 
521.934 
521.934 
521.946 
521.940 
521.940 
521.934 
521.934 
521.934 
521.927 
521.927 
521.927 
521.927 
521.921 
521.921 
521.921 
521.921 
521 .921 
521.927 
521.921 
521.921 
521.921 
521.915 
521.915 
521.915 
521.921 
521.921 
521.921 
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FEMP-OS-SHT-PHII-3 DRAFT 

September 30.1996 

Setups: INPUT1 INPUT2 INPUT3 m 4  
Level 0 Level (F) Level (F) Level 0 
surface surface surfrce surface 

Type 
Mode 
LD. 2065 3065 31567IN 3 15670UT 
Elapsed Time: 
4650.00 
4660.00 

521.853 521.905 514.570 
521.853 521.905 514.570 

521.927 
521.921 
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APPENDIXB. 

WATER QUALITY DATA 



TABU OF CONTENTS 

Table B-1 

Table B-2 

Table B-3 

Water Quality in Well 2065, Wednesday, March 20, 1996, through Tuesday, 
April2,1996 

Water Quality in Well 3065, Wednesday, March 20,1996, through Monday, 
April 1,1996 

Water Quality in Well 31567-Out, Wednesday, March 20, 1996, through Tuesday, 
April 2, 1996 

Water Quality of SPIT Effluent, Tuesday, March 19,1996, through Tuesday, 
April 2,1996 
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4 - - 3 ’ ”  4 2 1  
FEMP-05-SFIT-PHII-3 DRAFT 

hptemberu), 1996 

TABLE B-1 

WATER QUALITY IN WELL2065 
WEDNESDAY, MARCH 20,1996, THROUGH TUESDAY, APRIL 2,1996 

(Measuxwnents Recoded Every Hour) 

Log File Name: 2065 
Seaup Date (MMDDW): 032096 
Setup Time (HHMMSS): 115857 
Smrtiug Date (MMDDYY): 032096 

Stopping Date (MMPDYY): 123199 
Stopping Time (HHMIbGS): 235959 

Warmup: Disable 

= = > Follow Variable md C d i o n  Change(@ < = = 

Temperature: Centigrade 
Specific Conduceanct/Reistivity: Specific Conductance. d l c m .  Salt, Auto range, TDS, Temperaaue compwed, 

% Sot: 734.0 
DO: DO, Loplow, saliairy compensated, Oxygen-26.7K 
DepthlLevel: Fat, Level 
Turbidity: Neph only, Auto range 
Buzzer: DisPble 
Stirrer: Disable 

starting Time (HHMMSS): 120000 

Interval (HHMMSS): 0 1 m  

A->CO- 1. A - > M d d  1 

Tim Temp PH spcana TDS Do% do R e d o x D q t b  TurbBatt 
HWMMSS deg C Units mSlcm KmgL Sat mglL mV Meters NTU Volts 
Date (MMDDYY): 032096 

120000 10.66 6.86 

13oooO 10.83 6.87 

140000 10.88 6.88 

15oooO 10.89 6.89 

160000 10.91 ’ 6.89 

17oooO 10.91 6.89 

1 8 m  10.89 6.89 

190000 10.91 6.89 

200000 10.89 6.89 

2 1 m  10.89 6.89 

220000 10.91 6.90 

23m 10.91 6.90 

Date (MMDDYY): 0321% 

000000 10.91 6.90 

0 1 m  10.92 6.90 

020000 10.91 6.91 

03oooO 10.89 6.91 

040000 10.89 6.91 

05ooOO 10.89 6.91 

0.961 

0.975 

0.975 

0.976 

0.977 

0.978 

0.978 

0.979 

0.980 

0.981 

0.983 

0.983 

0.984 

0.986 

0.987 

0.988 

0.989 

0.991 

0.615 

0.624 

0.624 

0.625 

0.625 

0.626 

0.626 

0.626 

0.627 

0.628 

0.629 

0.629 

0.630 

0.631 

0.632 

0.633 

0.633 

0.634 

F F R \ O U J W I N J - P H m B l T . l B L ~  26.1996 6- 

29.9 

3.9 

3.6 

3.4 

3.0 

2.8 

2.7 

2.5 

2.3 

2.2 

2.2 

, 2.2 

2.2 

2.0 

2.0 

2.3 

* 2.0 

2.2 

3.20 

0.42 

0.38 

0.37 

0.32 

0.30 

0.28 

0.27 

0.25 

0.23 

0.23 

0.23 

0.23 

0.22 
0.22 

0.25 

0.22 

0.23 

291 

300 

299 

295 

29 1 

293 

291 

288 

284 
277 

272 

268 

264 

262 

254 

252 

247 

238 

. .  

1.01 

0.99 

1.01 

1 .Ol 

1.02 

1.02 

1.02 

1 .02 
1-02 

1.02 

1.03 

1.03 

1.03 

1.04 

1.04 

1.03 

1.04 

1.03 

NIA 15.7 

NIA 12.8 

NIA 12.6 

NIA 12.6 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.4 

NIA 12.4 

NIA 12.4 
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FEMP45SFIT-PHII-3 DRAFT 
September 30. 1996 

Time Temp PH spcona TDS Do96 Do R e d o x D e p m  T u r b B a t t  
HHMMSS degc units mslan Kmgn sat mgL mV Meters NTU volts 
060000 
070000 
08oOCMI 

090000 
1OOOOO 
1 loo00 
12oooo 
13oooO 
140000 
1 s m  
160000 
17oooO 
180000 
190000 
200000 
21oooo 
2 2 m  
23oooO 

10.91 
10.91 
10.91 
10.89 
10.91 
10.89 
10.89 
10.89 
10.89 
10.92 
10.91 
10.91 
10.91 
10.92 
10.91 
10.91 
10.91 
io.gi 

6.91 
6.91 
6.91 
6.91 
6.91 
6.91 
6.91 
6.91 
6.91 
6.92 
6.91 
6.91 
6.91 
6.92 
6.92 
6.92 
6,92 
6.92 

Date (MMDDW): 0322% 
000000 

0 1 m  
02m 

03oooO 
040000 
0 5 m  
060000 
07oooO 
080000 
090000 
1OOOOO 
1 1m 
1u) o  
13oooO 
140000 
15oooo 
160000 

10;92 
10.91 
10.91 
10.89 
10.89 
10.91 
10.91 
10.91 
10.89 
10.89 
10.91 
10.91 
10.91 
10.91 
10.92 
10.91 
10.92 

6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.92 
6.93 
6.92 
6.93 

0.992 
0.993 

. 0.995 
0.996 
0.998 
0.999 
1 .Ooo 
1.001 
1.002 
1.004 
1 .005 
1.007 
1.008 
1.009 
1.011 
1.013 
1.013 
1.015 

1.017 
1.018 
1.020 
1.022 
1.024 
1.026 
1.029 
1.031 
1.034 
1.037 
1.039 
1.042 
1.045 
1.047 
1 .049 
1.052 
1 .os5 

0.635 
0.635 
0.637 
0.637 
0.638 
0.639 
0.640 
0.641 
0.642 
0.642 
0.643 
0.644 
0.645 
0.646 
0.647 
0.648 
0.649 
0.650 

0.651 
0.652 
0.653 
0.654 
0.655 
0.657 
0.658 
0.660 
0.662 
0.664 
0.665 
0.667 
0.669 
0.670 
0.671 
0.673 
0.675 

2.0 
2.0 
2.2 
2.0 
2.2 
2.3 
2.2 
2.2 
2.5 
2.2 
2.5 
2.3 
2.3 
2.3 
2.5 
2.3 
2.3 
2.3 

2.3 
2.5 
2.5 
2.7 
2.5 
2.5 
2.5 
2.5 
2.7 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.7 
2.8 

0.22 
0.22 
0.23 
0.22 
0.23 
0.25 
0.23 
0.23 
0.27 
0.23 
0.27 
0.25 
0.25 
0.25 
0.27 
0:25 

0.25 
0.25 

0.25 
0.27 
0.27 
0.28 
0.27 
0.27 
0.27 
0.27 
0.28 
0.27 
0.27 
0.27 
0.27 
0.27 
0.28 
0.28 
0.30 

232 
227 
225 

222 
219 
217 
218 
216 
216 
216 
215 
214 
21 1 
210 
209 
208 
207 
206 

206 
207 
207 
207 
206 
205 
203 
201 
202 
203 
203 
204 
204 
205 
208 
210 
21 1 

1.04 
1 .os 
1.04 
1 .os 
1.04 
1 .04 
1.04 
1.04 
1.04 
1 .os 
1.04 
1 .os 
1.05 
1.06 
1 .os 
1 .os 
1.06 
1.06 

1.06 
1 .os 
'1.06 
1 .os 
1 .os 
1 .os 
1 .os 
1.06 
1 .os 
1 .os 
1.06 
1.06 
1.06 
1 .os 
1.06 
1 .os 
1.06 

NIA 12.4 
NIA 12.4 
NIA 12.4 
NIA 12.4 
N/A 12.4 
NIA 12.5 
NIA 12.5 
NIA 12.5. 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.4 
NIA 12.4 
NIA 12.5 ' 

NIA 12.4 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

NIA 
NIA 
NIA 

NIA 

12.4 
12.4 
12.4 
12.5 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.5 
12.5 
12.5 
12.6 
12.6 
12.6 
12.6 
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A -  

FEMP45SFIT-m-3 DRAFT 
September 30,1996 

7 ,  TABLE B-1 
(hiarred) 

Time Trmp PH SpCond TDS DO% DO Redox Depth Turb Baa 
HHMMSS degC Units mSlcm KmgL Sat fng& mV ueters NTU Volts 
17oooO 10.92 6.93 

180000 10.89 6.93 

190000 10.92 6.93 

200000 10.91 6.93 
2 1 m  10.89 6.93 

. =  10.91 6.93 

23m 10.91 6.93 

Date (MMDDYY): 0323% 

000000 
0 1 m  

0 2 m  

030000 
040000 

o s m  
060000 

0 7 m  

080000 

090000 

1OOOOO 

1 1 m  

1ux)oo 

13oooO 

140000 
15oooO 

160000 

17oooO 

180000 

190000 

ux)oo 

2 1 m  

2u)ooo 

2 u ) o  

10.89 

10.91 

10.91 

10.91 

10.89 

10.92 

10.89 

10.92 

10.92 
10.92 

10.92 

10.92 

10.92 

10.91 

10.91 

10.91 

10.91 

10.91 

10.92 

10.91 

10.91 

10.92 

10.91 

10.91 

6.93 

6.93 

6.93 

6.94 

6.94 

6.94 

6.94 
6.94 

6.95 
6.95 

6.95 

6.96 

6.96 

6.96 

6.96 

6.97 

6.97 

6.97 

6.97 

6.97 

6.97 

6.97 

6.97 

6.96 

Date (MMDDYY): 032496 

0 1 m  10.92 6.97 
020000 10.91 6.96 

1 .OS7 

1.061 

1.063 

1.065 

1.068 

1.070 

1.073 

1.076 
1.079 

1.081 

1.083 

1.086 

1 .088 

1.091 
1.093 

1.097 
1.099 

1.103 

1.105 

1.109 

1.112 

1.117 

1.121 

1.126 

1.130 

1.135 
1.138 

1.140 

1.144 

1.148 

1.152 

1.153 

1.154 

0.677 

0.679 

0.680 

0.682 

0.684 

0.685 

0.687 

0.689 

0.690 
0.692 

0.693 

0.695 
0.6% 

0.698 
0.700 

0.702 

0.703 
0.706 

0.707 

0.710 

0.712 

0.715 

0.717 

0.720 

0.723 
0.726 
0.728 

0.729 

0.732 

0.735 

0.737 

0.738 

0.738 

2.8 

3 .O 

3 .O 

3.3 

3.6 

3.9 

4.1 

4.4 

4.5 
4.7 

5.0 

5.3 
5.6 

6.2 

6.7 

7.6 

8.7 

9.2 

9.5 

10.0 

10.6 

11.2 

11.7 

12.2 

12.5 

12.5 
12.6 

12.5 

12.3 

11.7 

11.5 

10.8 

10.4 

0.30 

0.32 

0.31 

0.35 
0.38 

0.41 

0.43 

0.46 

0.48 

0.50 

0.53 

0.56 

0.60 

0166 
0.71 

0.81 

0.93 

0.98 

1.01 

1.06 

1.13 

1.19 

1.24 

1.29 

1.33 

1.32 

1.34 

1.33 

1.31 

1.24 

1.23 

1.14 
1.11 

213 

216 

218 

221 

222 

225 

227 

23 1 

234 
236 

239 

242 

246 

251 

257 

263 

267 

270 

273 

276 

278 

279 

280 

282 

284 

286 

287 

285 

283 

285 

288 

287 
277 

1.07 

1.06 

1.07 

1.06 

1.07 

1.07 

1.07 

1.07 

1.07 
1.07 

1.08 

1.07 

S .08 

1.07 

1.09 

1.09 

1.09 

1.09 

1.09 

1.09 

1.09 

1.08 

1.08 

1.08 

1.08 

1.09 
1.08 

1.08 

1 -09 

1.09 

1.08 

1.09 
1.08 

NIA 12.6 

NIA 12.5 

NIA 12.6 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 
NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.5 

NIA 12.6 

NIA 12.6 . 
NIA 12.6 , 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 
NIA 12.5 
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Time Tmrp PH SpcOaa TDS Do% DO R e d o x D e p t h  M B o t t  
HHMMSS degc units mslcm Kmg n. sat mg/L mV Metem NTU Volts 
03oooO 

040000 
050000 
060000 

07oooO 
080000 
090000 
1OOOOO 
1 1 m  

120000 

'1 30000 
140000 

150000 

160000 

17oooO 

180000 
190000 

UX)000 

21oooo 

22m 

230000 

10.92 

10.92 

10.92 

10.92 

10.92 

10.91 

10.91 

10.91 

10.91 

10.91 

10.91 

10.91 

10.91 

10,91 

10.91 

10.92 

10.91 

10.91 

10.89 

10.91 
10.89 

6.96 

6.96 

6.96 

6.96 

6.96 

6.96 

6.96 

6.96 
6.96 

6.95 

6.94 

6.94 

6.94 

6.95 

6.95 

6.96 

6.96 

6.96 

6.96 

6.96 
6.% 

Date (MMDDYY): 032596 

000000 

0 1 m  

02m 

03oooO 
040000 

050000 

060000 
07oooO 

08oooO 

090000 

100000 

1 1 m  
1 2 m  

13oooO 

10.92 

10.92 

10.91 
10.89 

10.91 

10.92 

10.91 
10.91 

10.92 

10.91 

10.91 

10.92 
10.91 

10.92 

6.96 

6.96 

6.96 
6.96 

6.96 

6.96 

6.96 

6.96 

6.97 

6.96 

6.96 
6.96 

6.96 

6.97 

1.153 

1.154 

1.154 

1.153 

1.153 

1.155 

1.155 

1.154 

1.153 

1.152 

1.152 
1.151 

1.149 

1.147 

1.144 

1.142 

1.141 

1.140 

1.140 

1.139 

1.139 

1.138 

1.138 

1.138 

1.139 
1.139 

1.140 

1.142 

1.143 

1.142 

1.143 

1.143 

1.143 
1.143 

1.146 

0.738 

0.739 

0.739 

0.738 

0.738 

0.739 

0.739 

0.738 

0.738 

0.737 

0.737 
0.737 

0.735 

0.734 

0.732 

0.731 

0.730 

0.730 

0.729 

0.729 

0.729 

0.729 

0.729 

0.728 
0,729 

0.729 

0.730 

0.731 
0.731 

0.731 

0.731 

0.732 

0.732 

0.732 

0.733 

9.8 

10.0 

9.8 

9.7 

9.7 

9.2 

8.9 

8.6 
8.3 

8.0 

7.8 
7.0 

6.1 

5.5 

4.5 

4.1 

3.7 

3.6 

3.3 

3.3 

2.8 

2.6 

2.3 

2.5 
2.0 

2.0 

2.3 

3.1 
4.1 

5 .o 
5.1 

5.1 

5.1 
6.1 

6.7 

1.04 

1.06 

1.04 

1.03 

1.03 

0.98 

0.94 

0.91 

0.88 

0.85 

0.83 

0.75 

0.65 

0.58 

0.48 

0.43 

0.40 

0.38 

0.35 

0.35 

0.30 

0.28 

0.25 

0.27 

0.22 

0.22 

0.25 

0.33 

0.43 

0.53 

0.55 

0.55 

0.55 

0.65 

0.71 

268 
266 

262 

263 

271 

276 

270 

274 

277 

269 

270 

260 

255 

253 

250 
250 

247 

.pa6 
246 

246 

247 

246 

252 

250 
252 

250 
248 

253 

260 

264 

269 

273 

275 

27% 

281 

1.09 

1.09 

1.09 

1.09 

1.09 

1.07 

1.09 

1.08 

1.07 

1.07 

1.07 
1 .in 
1.06 

1.07 

1.06 

1.07 

1.07 

1 .07 
1.06 

1.05 

1 .as 

1.06 

1.06 

1.05 

1 .os 
1 .os 
1.06 

1 .os 
1.04 

1.05 

1.04 

1.04 

1 .os 
1.04 

1 .os 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.7 

NIA 12.7 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 
NIA 12.5 

NIA 12.5 

NIA 12.5 
NIA 12.5 

N/A 12.5 

NIA 12.6 

NIA 12.5 

NIA 12.5 
NIA 12.5 

NIA 12.6 
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FEMP45-sFIT-pHII-3 DRAFT 
September 30,1996 

TABLE B-1 
(Continued) 

The Tunp PH SpCond TDS DO% DO R e d o x D e p t h  TurbBatt  
HHMMSS degc units mslm KmgL sat mg/L mV Meters NTU Volts 
140000 

1 5 m  

160000 

17oooO 

1 8 m  

190000 

200000 
2 1 m  

220000 

23oooO 

10.91 6.97 

10.92 6.98 

10.92 6.98 

10.91 6.97 

10.91 7.03 

10.91 7.07 

10.91 7.09 

10.91 7.10 

10.92 7.10 

10.92 7.10 

Date (MMDDW): 0326% 

000000 

0 1 m  

020000 

03oooO 

040000 
05oooO 

060000 

070000 
080000 
090000 

1OOOOO 
1 loo00 

lulooo 

1ux)oo 

140000 
lSOOOO 

160000 

17oooO 

18oooO 

190000 

200000 

2 1 m  

22oooO 
23oooO 

10.91 

10.91 

10.92 

10.91 

10.92 

10.92 

10.91 

10.92 

10.92 

10.92 

10.91 

10.92 

10.91 

10.91 
10.92 

10.91 

10.91 

10.91 

10.92 

10.92 
10.91 

10.92 

10.91 

10.92 

7.10 

7.10 

7.10 

7.09 

7.09 

7.08 

7.07 

7.07 

7.07 

7.07 

7.07 

7.08 

7.07 

7.07 

7.07 

7.07 

7.06 

7.06 

7.06 

7.06 

7.06 

7.06 

7.06 

7.06 

1.148 

1.151 

1.154 

1.157 

1.156 

1.150 

1.150 

1.150 

1.150 

1.149 

1.149 

1.147 
1.145 

1.143 

1.141 

1.140 

1.140 

1.139 
1.138 

1.137 

1.138 

1.137 

1.138 

1.139 

1.139 

1.142 

1.141 

1.143 

1.143 

1.144 

1.145 

1.147 

1.148 

1.149 

0.735 

0.736 

0.739 

0.740 

0.740 

0.736 

0.736 

0.736 

0.736 

0.735 

0.735 

0.734 
0.733 

0.732 

0.730 

0.730 

0.729 

0.729 
0.729 

0.728 

0.728 

0.728 

0.728 

0.729 

0.729 
0.731 

0.730 

0.731 

0.732 

0.732 

0.733 
0.734 

0.735 

0.735 

F E R \ O U S \ S F I N J - P H I n B l T . ~ L ~  26.19% 5 : W p  

7.2 

8.7 

9.5 

10.3 

22.1 

37.7 

43.4 

46.5 

48.5 

48.9 

47.7 

46.6 

46.0 

45.4 

44.7 

43.3 

42.1 
40.7 

39.4 

38.8 

38.5 
38.0 

37.9 

37.7 

37.2 
37.0 

36.7 

36.0 

35.4 

34.6 
33.8 

33.0 

32.8 

32.1 

0.76 

0.93 

1.01 

1.09 

2.35 

4.01 

4.61 

4.94 

5.15 

5.20 

5.07 

4.96 

4.88 

4.82 

4.75 

4.60 
4.47 

4.32 

4.19 

4.12 

4.09 
4.04 

4.03 

4.01 
3.96 

3.93 

3.89 

3.83 

3.76 

3.68 
3.60 

3.51 

3.48 

3.41 

285 

286 

289 

292 

288 

287 

288 

292 

295 

299 

303 

302 

302 

302 

302 

305 
305 

306 

308 

310 

311 

3 12 

312 

313 
312 

312 

312 

311 

310 

3 12 

313 

312 

314 

315 

1.05 

1.06 

1.07 

1.06 

1.07 

1.07 

1.08 

1.08 

1.09 

1.09 

1.09 

1.09 

1-09 

1.09 

1.10 

1.10 

1.09 

1.11 
1.11 

1.11 

1.10 

1.11 
1.11 

1.10 

1.11 

1-10 
1.10 

1.10 
1.11 

1.12 

1.12 
1.12 

1.11 

1.12 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 
NIA 12.2 

NIA 12.3 

NIA 12.3 
NIA 12.3 

NIA 12.4 

NIA 12.4 

NIA 15.6 
NIA 12.4 

NIA 12.4 

NIA 12.4 
NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.3 

NIA 12.3 

NIA 12.3 



I. 

FEMpM-WlT-PH&3 DRAFT 
Scpmnber 30, 1996 

TABLE El 
(-1 

Time T* PH spcoad TDS Do% Do R e d o x D e p t h  TurbBalt 
HHMMSS dePC units mslcm I(mnn sat mdL mV h4eters NTU vohs 
Date (MMDDYY): 0327% 

000000 

0 1 m  

020000 

03oooO 

040000 

OSooOO 
060000 

070000 
08oooO 

090000 

1OOOOO 

1 1 m  

1 2 m  

13oooO 

140000 

15oooO 

160000 

17oooO 

180000 

190000 

200000 
2 1 m  

22m 
23oooO 

10.91 

10.92 

10.91 

10.92 

10.91 

10.92 

10.92 

10.91 

10.91 

10.91 

10.91 

10.91 

10.91 

10.91 

10.92 

10.91 

10.92 
10.91 

10.91 

10.91 

10.91 

10.92 

10.92 

10.91 

7.05 

7.05 

7.04 

7.05 

7.04 

7 .OS 

7 .os 
7.04 

7.04 

7.05 

-7.05 

7 .05 
7 .OS 

7 -05 
7.04 

7.04 

7 .OS 

7.05 

7.05 

7.05 

7.05 
7 .OS 

7.04 

7.04 

Date (MMDDYY): 0328% 

000000 10.92 7.04 

01ooOO 10.91 7.04 

oU)(300 10.91 7.04 

03oooO 10.92 7.04 

040000 10.92 7.04 

05ooOO 10.91 7.04 

060000 10.91 7.04 

070000 10.92 7.04 

080000 10.92 7.04 
090000 10.92 7.04 

1.150 

1.151 

1.152 

1.152 

1.154 
1.154 

1.154 
1.156 

1.157 

1.158 

1.159 

1.159 

1.159 

1.160 

1.145 

1.133 

1.111 

1.094 

1.076 

1.063 

1 .os4 
1.047 

1.041 

1.038 

1.033 
1.031 

1.029 
1.026 

1.026 

1.027 

1.027 

1.028 

1.030 
1.034 

0.736 

0.736 

0.737 

0.738 

0.738 
0.739 

0.739 
0.740 
0.740 
0.741 

0.741 
0.742 

0.742 

0.743 

0.733 

0.725 
0.711 
0.700 
0.688 

0.681 

0.675 

0.670 

0.667 
0.664 

0.661 

0.660 
0.658 

0.657 

0.657 

0.657 

0.657 

0.658 

08659 
0.662 

31.7 

31.2 

30.6 

30.1 

29.2 

28.1 
27.3 

27.0 

27.6 

27.8 
27.1 

27.5 

27.3 

26.5 

22.4 

20.9 

12.6 

8.6 

5.3 

3.6 

2.3 
1.4 

1.4 

1.4 

1.4 
1.4 

1.4 

1.4 

1.6 

1.6 

1.6 
3.4 

5.8 
6.5 

3.36 

3.31 

3.25 

3.20 

3.10 

2.98 

2.90 

2.87 

2.93 

2.95 
2.88 

2.92 

2.90 

2.82 

2:38 

2.22 

1.34 

0.91 

0.56 

0.38 

0.25 

0.15 

0.15 

0.15 

0.15 
0.15 

0.15 
0.15 

0.17 

0.17 

0.17 

0.36 

0.61 
0.70 

316 

317 

3 15 

305 

294 

291 

292 

292 

287 

287 

286 

284 

283 

286 
299' 

298 

290 

275 

265 

255 

240 
210 

232 

231 

232 

229 

227 

222 
222 
223 

228 

233 

238 

246 

1.11 

1.12 
1.11 

1.12 

1.11 

1.12 

1.12 
1.11 

1.11 

1.12 

1.12 

1.11 

1.11 

1.11 

1.12 

1.11 

1.13 

1.12 

1.12 

1.12 

1.12 

1.13 

1.13 

1.13 

1.13 

1.11 

1.12 

1.12 

1.12 

1.11 

1.11 

1.12 

1.12 
1.12 

NIA 12.2 

NIA 12.2 

NIA 12.2 

NIA 12.2 

NIA 12.2 

NIA 12.2 

NIA 12.2 
NIA 12.2 

NIA 12.2 

NIA 12.2 

NIA 12.2 

NIA 12.3 

NIA 12.3 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 
NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 

NIA 12.3 
NIA 12.3 
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Time Temp PH S@& TDS DO% DO Redox Depth Turb Baa 
HHMNSS dcgc units mslcm KmgL sat me;& mV Msters NTU Vobs 
IOOOOO 
1 1m 

120000 

13oooO 

140000 

1 5 m  

160000 

17oooO 

180000 

190000 

200000 

2 1 m  

2u)ooo 

230000 

10.92 7.04 

10.92 7.05 

10.92 7.05 

10.91 7.05 

10.92 7.06 

10.92 7.05 

10.91 7.05 

10.91 7.06 

10.91 7.06 

10.91 7.06 

10.92 7.07 

10.92 7.07 

10.89 7.10 

10.91 7.11 

Date (JMMDDYY): 032996 

000000 
0 1 m  

02m 

03oooO 

040000 

0 5 m  

060000 

070000 
080000 
090000 
100000 
1 loo00 
1u)ooo 

13oooO 

140000 

150000 

160000 

17oooO 

180000 

190000 
UKXWK) 

. 10.91 

10.91 

10.92 

10.91 

10.92 

10.91 

10.92 

10.92 

10.92 

10.92 

10.92 

10.92 

10.92 

10.91 

10.91 

10.92 

10.91 

10.92 

10.92 
10.91 

10.91 

7.10 

7.10 

7.10 

7.09 

7.08 

7.08 

7.10 

7.11 

7.11 

7.12 

7.12 

7.12 

7.12 

7.11 

7.11 

7.12 
7.12 

7.12 

7.12 
7.12 

7.13 

1.037 

1 .041 

1.042 

1.045 
1.046 

1.047 

1.048 

1.049 

1.049 

1 .om 
1.051 

1.051 
1.051 

1.051 

1 .OS2 

1 . o s  
1 .OS6 

1 .os9 

1.061 

1.064 

1.067 

1.069 

1.071 

1.073 

1.075 
I .on 
1 .ow 
1.082 

1.085 

1.088 

1.091 

1.093 

1.096 

1.099 
1.102 

0.664 

0.666 

0.667 

0.669 
0.670 

0.670 

0.671 

0.672 

0.672 

0.672 
0.673 

0.673 
0.673 

0.673 

0.673 

0.675 

0.676 

0.678 

0.679 

0.681 

0.683 

0.684 

0 .W 

0.686 

0.688 
0.689 

0.691 

0.693 

0.694 

0.6% 

0.698 

0.700 

0.701 
0.704 

0.705 

9.4 

11.5 

12.5 

14.7 
15.7 

17.0 

21.8 

23.4 

29.6 

32.6 

34.9 

35.5 
41 .5 

46.9 

49.9 

45.7 

41.5 

39.3 

40.1 

39.5 

40.7 

47.4 

50.7 

53.6 

54.4 

54.7 

54.4 

54.1 

53.7 

52.8 
52.7 

52.7 

52.7 

53.7 

56.8 

0.99 

1.23 

1.32 

1.56 
1.67 

1.81 

2.32 

2.49 

3.15 

3.47 

3.71 

3.78 
4.41 

4.99 

5.31 

4.86 

4.41 

4.18 

4.26 

4.19 

4.32 

5.03 

5.38 

5.70 

5.78 

5.81 

5.78 

5.75 

5.70 

5.61 
5.60 

5.60 

5.60 

5.70 

6.03 

256 

264 
270 

276 

284 

294 

300 
305 

309 

312 

3 15 

314 
3 16 

3 19 

323 

327 

326 

325 

325 

322 

3 17 

3 12 

308 

308 

307 

306 

306 

309 

311 
312 

310 

304 
301 

3m 
305 

1.12 

1.12 

1.11 

1.11 

1.11 

1.10 

1.09 

1.09 

1.09 
1.09 

1.10 

1.10 
1.09 

1.09 

1 -09 

1.09 

1.10 

1.09 

1.10 

1.09 

1.10 

1.10 

1.11 

1.11 

1.11 

1.11 
1.11 

1.10 
1.10 

1.11 

1.10 

1.11 

1.11 

1.11 

1.10 

NIA 15.5 

NIA 15.5 

NIA 15.4 

NIA 15.4 

NIA 15.4 

NIA 15.4 

NIA 15.3 

NIA 15.4 

NIA 15.4 

NIA 15.4 

NIA 15%4 

NIA 15.4 
NIA 15.4 

NIA 15.3 

NIA 15.3 

NIA 15.3 

NIA 15.3 

NIA 15.3 

NIA 15.3 

NIA 15.4 

NIA 15.3 

NIA 15.2 

NIA 15.3 

NIA 15.2 

NIA 15.2 

NIA 15.2 
NIA 15.2 

NIA 12.6 
NIA 12.5 

NIA 12.6 

NIA 12.6 

NIA 12.6 

NIA 12.6 ’ 

NlA 12.5 
NIA 12.5 
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FEMP4S-SFIT-W&3 DRAFI' 
september30, 1996 

Time Temp PH Spcond 'IDS DO% DO Redox Depth Turb Bao 
HHMMSS degC Units mSlcm Kmgn Sat m@L mV M#crs NTU volts 
21oooo 10.91 7.13 
220000 10.91 7.13 
23oooO 10.92 7.13 

Date (MMDDYY): 033096 
000000 

Oloooo 
o2oooo 
030000 

040000 
Osoo(M 

060000 

07oooO 
080000 
090000 
1OOOOO 
1 loo00 
1uxK)o 

130000 
140000 
l5oo00 
160000 
17oooO 
180000 
190000 
200000 
2 1 m  
220000 
23oooO 

10.91 
10.91 
10.91 
10.91 
10.91 
10.91 
10.92 
10.92 
10.91 
10.91 
10.91 
10.91 
10.91 
10.91 
10.91 
10.91 
10.93 
10.91 
10.93 
10.92 
10.91 
10.91 
10.91 
10.93 

7.12 
7.11 
7.11 
7.11 
7.11 
7.12 
7.11 
7.11 
7.11 
7.11 
7.11 
7.11 
7.11 
7.11 
7.11 
7.10 
7.10 
7.10 
7.10 
7.11 
7.11 
7.12 
7.12 
7.10 

Date (MMDDYY): 0331% 
000000 10.93 7.10 
0 1 m  10.93 7.10 
0u)oOo 10.93 7.10 
03oooO 10.93 7.11 
040000 10.93 7.11 
05oooO 10.91 7.11 

1.104 
1.107 
1.109 

1.111 
1.114 
1.116 
1.119 
1.121 
1.123 
1.124 
1.126 
1.129 
1.130 
1.131 
1.133 
1.133 
1.135 
1.136 
1.137 
1.138 
1.139 
1.141' 
1.141 
1.143 
1.143 
1.145 
1.146 

1.148 
1.149 
1.150 
1.151 
1.152 
1.153 

0.707 
0.708 
0.710 

0.711 
0.713 
0.714 
0.716 
0.717 
0.719 
0.720 

0.721 
0.723 
0.723 
0.724 
0.725 
0.725 
0.726 
0.727 
0.728 
0.728 
0.729 
0.730 
0.730 
0.731 
0.732 
0.733 
0.734 

0.735 
0.735 
0.736 
0.737 
0.737 
0.738 

56.6 
54.9 
53 .O 

523 
51.2 
50.5 
49.8 
49.6 
49.3 
49.4 
49.6 
49.6 
49.9 
50.1 
50.2 
503 
50.7 
50.8 
50.8 
50.0 

49.6 

48.9 
48.9 
503 
51.6 
51.0 
51.4 

50.7 
48.9 
47.9 
47.9 
48.3 
49.3 

6.02 
5.83 
5.63 

5.55 
5.44 
5.37 
5.29 
5 27 
524 
525 
5.27 
5.27 
5.30 
5.32 
5.34 
5.37 
5.39 
5.40 
5.40 
5.31 
5.27 
5 .u) 
5.20 
5.34 
5.49 
5 .a2 
5.46 

5.38 
5.20 
5.08 
5.08 
5.13 
5.24 

307 
315 
317 

3 17 
315 
315 
315 
315 
3 14 
313 
314 
317 
3 17 
316 
315 
3 16 
3 14 

3 15 
318 
318 
323 
325 
319 
313 
320 
328 
334 

335 
337 
338 
338 
340 
341 

1.11 
1.11 
1.12 

1.11 
1.11 
1.11 
1.11 
1.11 
1.12 
1.12 
1.12 
1.11 
1.11 
1.11 
1.11 
1.11 
1.10 
1.10 

1.10 
1.09 
1.09 
1.10 
1.10 
1.09 
1.09 
1.09 
1.09 

1.09 
1.09 
1.09 
1.09 
1.09 
1.09 

NIA 12.5 
NIA 12.5 
NIA 12.5 

NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.6 
NIA 12.6 
NIA 12.6 
NIA 12.6 
NIA 12.6 
NIA 12.6 
rJIA 12.7 
NIA 12.6 
NIA 12.6 
NIA 12.6 
NIA 12.5 
N/A 12.5 

NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.5 
NIA 12.4 
NIA 12.5 
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L,- ... 
FEMPMSFIT-PHII-3 DRAFT 

Septembcr30, 1996 

TABLE B-1 
(Continued) 

060000 10.93 

070000 10.93 

080000 10.91 

090000 10.93 

10.91 

1 loo00 10.93 

l2oooo 10.91 

13oooO 10.93 

140000 10.93 

150000 10.93 

160000 10.94 

17oooO 10.93 

18oo00 10.93 

190000 10.93 

200000 10.94 

2 1 m  10.93 

220000 10.94 

23oo00 10.93 

1- . 

7.11 

7.11 

7.11 

7.1 1 

7.12 

7.12 

7.12 

7.12 

7.12 

7.12 

7.13 

7.13 

7.13 

7.13 

7.14 

7.14 

7.14 

7.13 

Date (MMDDYY): 040196 

000000 

0 1 m  

ouK)oo 
030000 
040000 

05oOqo 
060000 
07oooO 

080000 
090000 

1OOOOO 

1 1 m  

120000 

13oooO 

140000 

1 5 m  

160000 

10.94 

10.93 

10.94 

10.93 

10.93 

10.94 

10.94 

10.93 

10.94 

10.93 

10.94 

10.94 

10.93 

10.94 

10.94 

10.94 

10.93 

7.13 

7.13 

7.14 

7.13 

7.13 

7.13 

7.13 

7.13 

7.14 

7.14 

7.15 

7.16 

7.16 

7.15 

7.15 

7.15 

7.14 

1.154 

1.155 

1.156 

1.154 

1.153 

1.153 

1.153 

1.153 

1.153 

1.153 

1.152 

1.153 

1.154 

1.152 

1.151 

.l.l51 

'1.151 

1.151 

1.151 

1.151 

1.151 

1.152 

1.152 

1.151 

1.151 

1.152 

1.151 

1.152 

1.151 

1.150 

1.149 

1.149 

1.149 

1.149 

1.149 

0.738 

0.739 

0.740 

0.738 

0.738 

0.738 

0.738 

0.738 

0.738 

0.738 

0.738 

0.738 

,0.738 

0.737 

0.737 

0.737 

0.737 

0.737 

0.736 

0.737 

0.737 

0.737 

0.737 

0.737 

0.736 

0.737 

0.736 

0.737 

0.737 

0.736 

0.735 

0.735 

0.735 

0.735 

0.735 

50.8 

52.1 

52.7 

53.3 

54.4 

55.2 

55.5 

55.2 

54.7 

54.2 

53.4 

52.8 

55.8 

56.1 

56.2 

56.4 

54.8 

53.0 

51.9 

51.3 

50.9 

50.8 

50.8 

50.8 

51.1 

51.7 

52.2 

57.8 

62.3 

62.0 

61.3 

59.7 

57.6 

56.4 

55.5 

5.40 

5.53 

5.60 

5.66 

5.78 

5.86 

5 .XI 
5.86 

5.81 

5.76 

5.67 

5.61 

5.93 

5.96 

5.97 

5:99 

5.82 

5.63 

5.51 

5.45 

5.41 

5.40 

5.40 

5.39 

5.42 

5.50 

5.54 

6.14 

6.62 

6.58 

6.51 

6.33 

6.12 

5.99 

5.89 

341 

342 

338 

335 

333 

332 

331 

334 

335 

338 

341 

342 

341. 

316 

323 

332 

339 

344 

345 

342 

339 

339 

338 

342 

347 

347 

344 
338 

324 

328 

332 

336 

337 

340 
342 

1.09 

1.09 

1.09 

1.09 

1.09 

1.09 

1.09 

1.09 

1.08 

1.08 

1.09 

1.08 

1 .M 
1.08 

1.09 

1.08 

1.10 

1.09 

1.10 

1.09 

1.10 

1.09 

1.09 

1.11 

1.11 

1.10 

1.11 

1.10 

1.11 

1.10 

1.09 

1.11 

1.10 

1.10 

1.09 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.6 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.6 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.5 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.3 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.3 

NIA 12.4 

NIA 12.4 

NIA 12.4 

NIA 12.5 



FEMP45SFXT-PW-3 DRAFT 
September 30. 1996 

TABLE B-1 
(C0ntil-a 

spcona TDS Do% Do Rcdox Depth Turb Batt 
mg/L mV Meters NTU Volts 

Time Teny, PH 
HHMMSS dqgc units mslcsn Kmsn !sat 

1.11 NIA 12.5 17oooO 10.94 7.14 1.149 0.735 54.2 5.76 344 
1.11 NIA 12.5 180000 10.94 7.14 1.149 0.735 53.0 5.62 345 

190000 10.93 7.14 1.149 0.735 52.1 5.53 346 1.10 NIA 12.5 

200000 10.94 7.13 1.149 0.735 50.9 5.41 346 1.11 NIA 12.5 

2 1 m  10.93 7.13 1.149 0.735 50.0 5.31 348 1.10 NIA 12.4 
1.10 NIA 12.4 22m 10.93 7.13 1.149 0.735 49.4 5.25 348 
1.10 NIA 12.3 2u)oo 10.93 7.12 1.149 0.735 48.8 5.18 351 

Date (MMDDYY): 040296 
000000 10.93 7.12 1.149 0.735 48.3 5.13 352 1.10 NIA 12.4 

0 1 m  10.94 7.13 1.150 0.736 47.8 5.08 354 1.11 NIA 12.3 

020000 10.93 7.12 1.150 0.736 47.4 5.03 354 1.10 NIA 12.3 

03oooO 10.93 7.12 1.150 0.736 47.1 5.00 353 1.10 NIA .12.3 

040000 10.93 7.12 1.150 0.736 46.6 4.95 350 1.10 NIA 12.3 

05oooO 10.93 7.12 1.150 0.736 46.1 4.90 351 1.11 NIA 12.3 

060000 10.93 7.12 1.150 0.736 46.0 4188 349 1.11 NIA 12.3 

070000 . 10.93 7.12 1.150 0.736 45.8 4.87 351 1.11 NIA 12.3 

080000 10.93 7.12 1.150 0.736 45.5 4.83 354 1.11 NIA 12.3 
Osbo00 10.93 7.12 1.153 0.738 45.7 4.85 348 1.11 NIA 12.3 
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- 4 2 1  - - -  
F E M P - O S ~ - I W E 3  DRAFT 

Sepomber30. 1996 

TABm B-2 

WATER QUALITY IN WELL3065 
WEDNESDAY, MARCH u), 1996, THROUGH MONDAY, APRIL 1,1996 

(Measumneuts Recorded Every Hour) 

Log File Name: 3065 
Setup Date (Mh4DDYY): 032096 
Setup Time (HHMMSS): 114017 
sturing Date (MMDDYY): 032096 
StartiogTime(HE€MMSS): 12oooO 
Stopping Date (MMDDW): 123199. 
Stopping Time (HHMMSS): 235959 

Warmup: Disable 

= = > Follow Variable and Caliiration Change(s) < = = 

Interval (HHMMSS): 0 1 m  

T v :  Centigrade 
Spactfic Conductance/: Specific Conductance.mSlcm.Salt,Auto range. TDS,Temperaturt compensated,A->Comp 

5% Sat: 734.0 
DO: DO,LoRow,SPlinity compensated,Oxygen-26.7K 
DepthlLeveI: Fe+t,Level 
Turbidity: R a t i 0 . A ~  range 
Buzzer: Disabk 
Stirrer: Enable 

l,A->MethOd 1 

Time Temp PH SpCond TDS DO% DO Redox Dtpth Turb Baa 
HHMMSS &gC Units mSlcm KmgL Sat mg/L mV Meters NTU Volts 
Date (MMDDYY): 032096 

120000 10.60 7.06 
13oooO 10.64 7.10 

140000 10.64 7.14 

l5oooO 10.64 7.15 

160000 10.65 7.20 

17oooO 10.65 7.20 
180000 10.65 7.21 

190000 10.65 7.21 

200000 10.65 7.22 

2 1 m  10.65 7.22 
2ux)oo 10.65 7.23 

230000 10.65 7.24 

Date (MMDDYY): 0321% 

000000 10.65 7.25 
0 1 m  10.65 7.25 

OUX)OO 10.65 7.26 

030000 10.65 7.26 

040000 10.65 7.27 

05oooO 10.65 7.27 

0.568 
0.568 

0.576 

0.608 

0.606 

0.627 
0.641 

0.638 

0.635 

0.639 

0.632 

0.630 

0.629 
0.633 

0.631 

0.634 

0.633 

0.631 

0.364 

0.363 

0.368 

0.389 

0.388 

0.402 

0.414 

0.408 

0.406 

0.409 

0.405 

0.403 

0.403 
0.405 

0.404 
0.406 

0.405 

0.404 

5.7 
3.9 

3.6 

3.4 

3.4 

3.7 

3.5 

3.5 

3.4 

3.2 

3.2 

3.2 

3.2 
3 .O 

3 .O 

3 .O 

3 .O 

3 .O 

0.61 

0.42 

0.38 

0.36 

0.36 

0.40 

0.38 

0.38 

0.36 

0.34 

0.34 

0.34 

0.34 

0.32 

0.32 

0.32 

0.32 

0.32 

180 
167 

166 

166 
171 

170 
168 

170 

170 

170 
172 

174 

-71 

-509 

-522 

-527 

-531 

-533 

6.71 

6.71 

6.72 

6.72 

6.72 

6.73 

6.73 

6.73 

6.73 

6.74 

6.74 

6.74 

6.74 

6.74 
6.74 

6.74 

6.74 

6.74 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.8 
12.5 

12.5 

12.4 
12.4 

12.4 

12.4 

12.4 

12.4 

12.4 
12.4 

12.4 

12.4 

12.4 

12.3 

12.4 

12.3 

12.3 
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FEMP-OSSFIT-PHI-3 DRAFT 
September 30, 1996 

060000 
07m 
080000 

090000 
1OOODO 
1 loo00 
120000 
13oo00 
140000 
15oooO 
160000 
17oooO 
18oooO 
190000 
200000 
21oooo 
22m 

2uxK)o 

10.65 
10.65 
10.65 
10.65 

. 10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 

7.28 
7.29 
7.29 
7.29 
7.30 
7.30 
7.31 
7.31 
7.32 
7.32 
7.33 
7.33 
7.33 
7.34 
7134 
7.35 
7.35 
7.35 

Date (MMDDYY): 0322% 
000000 

Oloooo 
02m 

03oooO 
040000 

05ooOO 
060000 
07oo00 

080000 

090000 

1OOOOO 
1 loo00 
120000 
13oooO 
140000 
l5oooO 
160000 

10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.67 
10.65 
10.65 
10.65 
10.65 
10.67 
10.65 

7.36 
7.36 
7.36 
7.37 
7.37 
7.37 
7.37 
7.38 
7.38 
7.38 
7.34 
7.38 
7.38 
7.39 
7.39 
7.39 
7.39 

0.628 
0.626 
0.626 
0.623 
0.623 
0.624 
0.623 
0.623 
0.621 
0.619 
0.620 

0.618 
0.617 
0.616 
0.616 

. 0.614 
0.613 
0.613 

0.613 
0.614 
0.614 
0.613 
0.613 
0.613 
0.612 
0.612 
0.612 
0.610 
0.568 
0.629 
0.651 
0.648 
0.644 

0.644 

0.644 

0.402 

0.401 
0.400 
0.399 
0.399 
0.399 
0.399 
0.399 
0.397 
0.396 
0.397 
0.396 
0.395 
0394 

0.394 
0.393 
0.392 
0.392 

0.392 
0.393 
0.393 
0.392 
0.392 
0.392 
0.392 
0.392 
0.392 
0.391 
0.363 
0.403 
0.417 
0.415 
0.412 
0.412 
0.412 

3 .O 
3.0 
3 .O 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.5 
2.7 
2.7 

2.7 
2.7 
2.5 
2.7 
2.7 
8.9 
2.7 
2.5 
2.5 
2.3 
2.3 
2.3 

0.32 
0.32 
0.32 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30. 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.29 
0.29 
0.29 

0.29 
0.29 
0.27 
0.29 
0.29 
0.29 
0.29 
0.27 

0.29 
0.29 
0.95 
0.28 
0.27 
0.27 
0.25 
0.25 

0.25 

-533 
-534 

-535 
-536 
-536 
-536 
-536 
-537 
-536 
-537 
-537 
-537 
-537 
-537 
-537 
-537 
-536 
-536 

-537 
-537 
-537 
-537 
-537 
-537 
-537 
-536 
-536 
-536 
-252 
-529 
-534 
-534 
-534 
-534 
-534 

6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.76 
6.75 
6.76 
6.76 
6.76 
6.76 
6.76 
6.76 
6.76 

6.76 
6.76 
6.76 
6.76 
6.76 
6.76 
6.76 
6.76 
6.76 
6.76 
6.76 
6.77 
6.77 
6.77 
6.77 
6.77 
6.77 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.3 
12.3 
12.4 
12.3 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.3 
12.4 
12.4 
12.3 
12.4 

12.3 
12.3 
12.3 
12.3. 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.4 
12.4 
12.4 
12.4 
12.4 
12.5 
12.5 
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TABU B-2 
~continued~ 

Time Temp pH I SpCond TDS DO96 DO Redox Depth Turb Baa e 
HHMMSS degC Units mSlcm K m g L  Sat mgJL mV MetMs N l w  Volts 
17oooO 10.65 7.40 

180000 10.65 7.40 

190000 10.65 7.40 

200000 10.65 7.40 

2 1 m  10.65 7.40 

2u)o 10.65 7.40 

23oooO 10.65 7.41 

Date (JUMDDYY): 0323% 

000000 

'elm 
020000 

03oooO 

040000 

o s m  
060000 
070000 

080000 
090000 

1OOOOO 

1 1 m  

1 2 m  
1u)ooo 
140000 

1 5 m  

160000 

17oooO 

180000 

190000 

200000 
2 1 m  

2 m  
23oooO 

10.65 

10.65 

10.65 

10.65 

10.67 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 
10.67 

10.65. 

10.67 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 
10.65 

10.65 

7.41 

7.41 

7.41 

7.41 

7.42 

7.42 

7.42 

7.43 

7.43 

7.43 

7.43 
7.43 

7.44 

7.44 

7.44 

7.44 

7.45 

7.45 

7.45 
7.45 

7.45 

7.46 
7.46 
7.46 

Date (MMDDYY): 032496 

000000 10.65 7.46 

0 1 m  10.65 7.46 

0.642 

0.643 

0.642 

0.641 

0.640 
0.639 

0.639 

0.639 

0.639 

0.638 

0.638 

0.637 

0.636 

0.636 

0.635 
0.635 

0.633 

0.632 
0.632 

0.632 

0.632 

0.63 1 

0.631 

0.630 
0.629 

0.629 

0.629 

0.629 

0.629 

0.627 
0.628 

0.627 

0.626 

0.41 1 

0.411 

0.411 

0.410 

0.409 
0.409 

0.409 

0.409 

0.409 

0.408 

0.408 

0.408 

0.407 

0.407 

0.406 

0.406 
0.405 

0.405 

0.405 

0.405 

0.405 

0.404 
0.404 
0.403 

0.403 

0.403 
0.403 

0.403. 
0.403 

0.402 
0.402 

0.402 

0.401 

2.5 

2.5 
2.5 

2.5 
2.5 

2.5 

2.3 

2.5 

2.3 

2.3 

2.5 

2.5 

2.3 

2.3 

2.3 

2.3 
2.3 

2.5 

2.1 

2.3 

2.3 

2.3 

2.3 

2.3 
2.1 

2.3 

2.1 

2.1 

2.3 

2.1 
2.1 

2.1 

2.1 

0.27 

0.27 

0.27' 

0.27 

'0.27 

0.27 

0.25 

0.27 

0.25 

0.25 

0.27 

0.27 

0.25 

0.25 

0.25 

0.25 
0.25 

0.27 

0.23 

0.25 

0.25 
0.25 

0.25 

0.25 

0.23 

0.25 

0.23 

0.23 

0.25 

0.23 
0.23 

0.23 

0.23 

-534 

-534 

-535 

-535 

-535 

-535 

-536 

-536 

-536 

-536 

-536 

-536 

-537 

-537 

-537 

-536 
-537 

-537 

-537 

-538 

-538 

-538 

-539 

-539 
-539 

-539 

339 

-540 

-540 
-540 

-540 

-540 

-540 

6.77 

6.77 

6.77 

6.77 

6.78 

6.78 

6.78 

6.78 

6.78 

6.78 

6.78 

6.78 

6.80 
6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 
6.80 

6.80 

6.80 

6.80 

6.80 
6.80 

6.80 

6.80 

6.80 

NIA 
N M  
N/A 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NlA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

12.5 

12.5 

12.5 

12.4 

12.4 

12.4 

12.3 

12.3 
12.3 

12.3 

12.3 

12.3 

12.3 
12.3 

12.2 

12.2 
12.3 

12.3 

12.3 

12.4 

12.4 

12.5 

12.5 

12.5 
12.5 

12.5 

12.5 

12.4 
12.4 

12.4 
12.4 

12.4 
12.4 
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~ 4 5 S R " - P H & 3  DRAFT . 
September 30.1996 

TABLE B-2 
(-1 

Tim Temp PH SpCond TDS D O %  DO Redox Depth Turb Batt 
HHMMSS &gC Units m S h  UtgL Sat mgL mV Maua NTU Volts 
o2oooo 
03oooO 

040000 

0 5 m  

060000 

07oooO 
080000 
090000 

1OOOOO 

1 1 m  

1 2 m  

13oooO 

140000 

1 5 m  

160000 

17oooO 

180000 

190000 

200000 
21oooo 

22m 

23m 

10.65 

10.65 

10.65 

10.67 

10.65 

* 10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

7.46 

7.47 

7.47 

7.47 

7.47 

7.47 

7.47 

7.47 

7.48 

7.48 

7.48 

7.48 

7.48 

7.48 

7.48 

7.48 

7.49 

7.49 
7.49 

7.49 

7.49 

7.49 

Rate (MMDDYY): 0325% 
000000 

0 1 m  

ouw)O 
03m 

OQOOOO 

OMOOO 

060000 

07oooO 

080000 

090000 
1OOOOO 

1 loo00 

120000 

10.65 

10.65 

10.65 
10.65 

10.65 

10.65 
10.65 

10.65 
10.65 

10.65 

10.65 

10.65 
10.65 

7.49 

7.49 

7.49 

7.49 

7.49 

7.49 

7.49 

7.49 

7.49 

7.50 

7.50 
7.50 

7.50 

0.627 

0.626 

0.626 

0.625 
0.626 

0.625 

0.625 

0.626 

0.626 

0.626 

0.625 

0.625 

0.624 

0.624 

0.624 

0.624 

0.623 

0.623 

0.623 
0.622 

0.622 

0.621 

0.621 

0.621 

0.621 

0.620 

0.621 

0.621 

0.621 

0.620 

0.621 

0.620 
0.621 

0.620 

0.620 

0.402 
0.401 

0.400 
0.400 
0.401 

0.400 
0.400 
0.400 
0.400 
0.400 
0.400 
0.400 
0.399 

0.399 

0.399 

0.399 

0.399 

0.399 
0.399 

0.398 

0.398 

0.397 

0.39? 

0.397 

0.397 

0.397 

0.397 

0.397 

0.397 

0.397 
0.397 

0.397 

0.397 
0.397 

0.397 

2.0 

2.1 

2.1 
2.1 

2.0 

2.3 

2.1 

2.0 

2.0 

2.0 

2.1 

2.0 

2.1 

2.1 

2.1 

2.0 

2.1 

2.1 
2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 
2.1 

2.0 

2.1 

2.1 

2.1 
2.1 

2.1 

2.0 
2.1 

2.1 

021 

0.23 

0.23 

0.23 

0.21 

0.25 

0.23 

0.21 

0.21 

0.21 

0.23 

0.21 

0.23 

0.23 

0.23 
0.21 

0.23 

0.23 

0.21 

0.23 

0.23 

0.23 

0.23 

0.23 
0.23 

0.23 

0.21 

0.23 

0.23 

0.23 
0.23 

0.23 

0.21 
0.23 

0.23 

-540 

-540 

-540 

-540 

-54 1 

-541 

-54 1 

-541 

-54 1 

-541 

-54 1 

-54 1 

-54 1 

-54 1 

-541 
-541 

-541 

-54 1 

-541 

-542 
-542 

-542 

-542 

-542 
-542 

-542 

-s42 

-542 
-542 

-542 
-542 

-542 

-542 
-542 

-542 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.80 
6.78 

6.78 

6.78 
6.78 

6.77 

6.77 

6.77 

6.77 

6.77 
6.77 

6.77 

6.76 

6.76 

6.76 

6.76 

6.76 

6.76 

6.76 

6.76 

6.76 

6.76 
6.76 

6.76 

6.76 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.3 

12.3 

12.4 

12.3 

12.3 

12.3 

12.3 

12.4 . 
12.3 

12.4 

12.4 

12.5 

12.5 

12.5 
12.5 

12.5 

12.5 

12.5 
12.5 

12.4 

12.4 

12.4 

12.4 

12.4 
12.3 

12.4 

12.4 
12.4 

12.3 

12.3 
12.3 

12.4 

12.4 

12.4 
12.4 
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TULk E2 
(CQlltiIlUed) 

Time Temp PH spcond TDS Do% Do Redox Deprh Tutb Bat 
WHMMSS dcgc units mslcm hgn sat mgn mv Meaers NTU Volts 
13oooO 

140000 

l5oooO 
160000 

17oooO 

,180000 
190000 

uw)oo 

2 1 m  

220000 
w)(wlo 

10.65 7.50 

10.65 7.50 

10.65 7.50 

10.65 7.50 

10.65 7.50 

10.65 7.50 

10.65 7.50 

10.65 7.50 

10.65 7.51 

10.65 7.51 

10.65 7.51 

Date (MMDDYY): 0326% 

000000 

01oo00 
ou)oo 

Ou3ooo 

040000 
05oooO 

060000 

woo00 
080000 

090000 

1OOOOO 

1 1 m  

1uxw)o 

130000 
140000 

15oo00 

160000 
17oooO 

180000 

190000 

200000 
2 1 m  

220000 
23oooO 

10.65 

10.67 

10.67 

10.65 

10.65 
10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.67 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 
10.65 

7.51 

7.51 
7.51 

7.52 

7.52 
7 -52 

7.52 

7.52 

7.52 

7.52 

7.52 

7.52 

7.52 

7.53 
7.53 

7.53 

7.53 

7.53 

7.53 

7.53 

7.53 

7.53 

7.53 
7.53 

0.620 

0.620 

0.619 

0.619 

0.619 

0.619 
0.618 

0.619 

0.617 

0.618 

0.617 

0.618 

0.616 

0.617 
0.615 

0.616 

0.616 
0.616 

0.616 

0.615 

0.615 

0.615 

0.614 

0.615 

0.614 

0.614 

0.613 

0.614 

0.614 

0.615 

0.614 

0.614 

0.615 

0.614 
0.614 

0.397 

0.397 

0.396 

0.396 

0.396 

0.396 

0.396 
0.396 

0.395 

0.396 

0.395 

0.3% 

0.394 

0.395 

0.394 

0.394 

0.394 
0.394 

0.394 

0.394 

0.394 

0.394 

0.393 

0.394 

0.393 

0.393 

0.392 

0.393 

0.393 

0.394 

0.393 

0.393 
0.394 

0.393 

0.393 

2.0 

2.0 

2.1 

2.1 
2.0 

2.1 

2.1 

2.0 

2.1 

2.0 

2.1 

2.0 

2.1 

2.0 

2.1 

2.1 

2.0 
2 .o 
2.1 

2.1 

2.1 

2.0 

2 .o 
2 .o 
2.0 

2.1 

2.0 

2 .o 
2.0 

2.0 

2.1 

2.0 
2.1 

2.0 

2.1 

0.21 

0.21 

0.23 

0.23 
0.21 

0.23 

0.23 
0.21 

0.23 

0.21 

0.23 

0.21 

0.23 

0.21 
0.23 

0.23 

0.21 
0.21 

0.23 

0.23 
0.23 

0.21 

0.21 

0.21 

0.21 

0.23 

0.21 

0.21 

0.21 
0.21 

0.23 

0.21 
0.23 

0.21 

0.23 

-542 

-543 

-543 

-543 

-543 

-543 

-543 

-543 

-543 

-543 

-543 

-543 

-543 

-543 
-543 

-543 

-543 
-543 

-543 

-543 

-543 
-543 

-543 

-543 

-543 

-543 
-543 

-543 

-543 
-543 

-543 

-543 
-543 

-543 

-543 

6.76 

6.77 

6.77 

6.77 

6.78 

6.78 

6.78 

6.80 

6.80 

6.81 
6.81 

6.81 

6.81 

6.81 

6.81 

6.81 

6.81 
6.82 

6.82 

6.82 

6.83 

6.83 

6.83 

6.83 

6.83 

6.83 
6.83 

6.83 

6.83 
6.83 

6.83 

6.83 
6.83 

6.84 

6.83 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

12.4 

12.4 

12.4 

12.4 
12.4 

12.4 
12.4 

12.4 

12.3 

12.3 
12.2 

12.3 

12.3 

12.3 

12.2 

12.2 

12.3 

12.2 
12.2 

12.2 

12.3 . 
12.2 

12.2 

12.3 

12.3 

12.3 
12.3 

12.3 

12.4 
12.4 

12.4 

12.3 
12.3 
12.3 . 

12.2 
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FEMp-o5-SFIT-PH&3 DRAFT 
w-30, 1996 

TABLE B-2 
(-1 

Time Temp PH SpCond TDS DO% DO ReQx Depa Turb Baa 

Date (MMDDYY): 0327% 

HHMMSS degc units mslcm Kmgn sat mglL mV Meters NTU Volts 

000000 

0 1 m  

OU)000 

03oooO 

040000 
o s m  
060000 
070000 
080000 

090000 
1OOOOO 

1 loo00 

120000 

130000 

140000 

150000 

160000 

17oo00 

180000 

190000 

u)ooo 
21oooo 
2u)oo 

2uK)o 

10.65 

10.65 
10.67 

10.67 

10.67 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.65 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 
10.67 

10.67 

7.53 

7.53 

7.53 

7.53 

7.53 

7.53 

7.53 

7.53 

7.54 

7.54 

7.54 

7.54 

7 34 

7.54 

7.54 

7.54 

7.54 

7.54 

7.54 
7.55 

7.55 

7.55 
7.56 

7.56 

Due (MMDDYY): 032896 

000000 10.67 7.56 

0 1 m  10.67 7.56 

MOOOO 10.67 7.56 

030000 10.67 7.56 

040000 10.67 7.56 

05ooOo 10.67 7.56 

060000 10.67 7.56 

070000 10.67 7.56 

080000 10.67 7.56 

090000 10.67 7.56 

0.614 

0.614 

0.613 

0.613 

0.613 

0.613 

0.613 

0.612 

0.613 

0.612 

0.612 

0.612 

0.61 1 

0.611 

0.61 1 

0.609 

0.610 

0.611 

0.612 
0.612 

0.611 

0.611 
0.612 

0.612 

0.610 

0.610 

0.610 

0.609 
0.610 

0.609 

0.608 

0.607 
0.608 

0.608 

0.393 

0.393 
0.392 

0.392 

0.392 

0.392 

0.392 

0.392 

0.392 

0.392 

0.392 

0.392 

0.391 

0.391 

0.391 

0.390 

0.391 

0.391 
0.392 

0.392 

0.391 
0.391 

0.392 

0.392 

0.391 

0.391 
0.391 

0.390 

0.391 
0.390 

0.389 

0.388 
0.389 

0.389 

2.1 

2.0 

2.1 

2.1 

2.0 

2.1 

2.0 

2.0 

2.1 

2.0 

2.1 

2.0 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 
2.0 

2.0 

2.1 
2.1 

2.0 

2.0 

2.1 
2.0 

2.1 

2.1 

2.0 
2.1 

2.0 
2.1 

2.1 

2.1 

0.23 

0.21 

0.23 

.0.23 

0.21 

Q.23 

0.21 

0.21 

0.23 

0.21 

0.23 

0.21 

0.23 

0.23 

0.21 

0.21 

0.21 

0.21 
0.21 

0.21 

0.23 
0.23 

0.21 

0.21 

0.23 
031 

0.23 

0.23 
0.21 

0.23 

0.21 
0.23 

0.23 
0.23 

-543 

-543 

-543 

-543 

-543 

-544 
-544 

-544 

-544 

-544 

-544 

-544 

-544 

-544 

-544 
-544 

:544 
-544 

-544 

-544 
-544 

-544 

-544 

-544 

-544 
-544 

-544 

-544 

-544 

-544 

-544 
-544 

-544 
-544 

6.83 

6.84 

6.83 

6.83 

6.84 

6.83 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 
6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 

6.84 
6.83 

6.83 
6.83 

NIA 
NIA 
NIA 
NtA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NtA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NtA 
NIA 

12.3 

12.2 

12.2 

12.2 

12.2 

12.2 

12.2 

12.1 

12.2 

12.2 

12.2 

12.2 

12.3 

12.3 . 
12.4 

12.4 

12.3 

12.4 
12.4 

12.3 

12.3 
12.3 

12.3 

12.3 

12.3 

12.2 

12.2 

12.2 , 

12.2 

12.2 

12.2 

12.2 

12.2 

12.2 
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E2 
(Continued) 

Time Temp PH spcona TDS Do% Do Redox Depth Turb Baa 
HHMMSS degC Units mSlcm KmgL Sat mg& mV Meters NTU Vohs 
1OOOOO 

1 1m 

luKxl0 
130000 

140000 

1 5 m  

160000 
17oooO 

180000 

190000 

200000 

2 1 m  

220000 
230000 

10.67 7.57 

10.67 7.57 

10.67 7.57 

10.67 7.57 
10.67 7.57 

10.67 7.57 

10.67 7.57 

10.67 7.57 

10.67 7.57 

10.67 7.57 

10.67 7.57 

10.67 -7.58 

10.67 7.58 

10.67 7.58 

Date (MMDDYY): 032996 

000000 

0 1 m  

02mO 
030000 

040000 

OS0000 

060000 
070000 

0&0000 

090000 

1OOOOO 

1 loo00 

1u)oOO 

130000 

140000 

l 5 m  

160000 

17oooO 
180000 

190000 

200000 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 

10.67 
10.67 

l0:67 

10.67 

10.67 

10.67 

10.67 
10.67 

10.67 
10.67 

10.67 

10.67 

7.58 

7.58 

7.58 
7.58 

7.58 

7.58 

7.58 

7.58 

7.58 

7.58 

7.58 

7.58 

7.58 

7.58 

7.58 

7.58 
7.58 

7.59 
7.59 

7.59 

7.58 

0.607 
0.607 

0.607 

0.608 
0.607 

0.608 

0 .607 
0.608 

0.606 

0.606 

0.606 

0.606 

0.606 

0.606 

0.605 

0.605 

0.607 
0.605 

0.606 

0.606 

0.605 

0.604 

0.606 

0.605 

0.604 

0.605 

0.606 

b.603 

0.605 

0.604 

0.604 

0.604 
0.605 
0.606 

0.605 

0.388 

0.388 

0.388 

0.389 
0.388 

0.389 

0.388 

0.389 

0.388 

0.388 

0.388 

0.388 

0.388 

0.388 

0.387 

0.387 
0.388 

0.387 

0.388 

0.388 
0.387 

0.386 

0.388 

0.387 

0.386 

0.387 

0.388 

0.386 

0.387 

0.386 
0.386 

0.386 
0.387 

0.388 

0.387 

2.1 

2.1 

2.0 

2.1 
2.1 

2.1 

2.1 

2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0. 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.1 

2.1 

2.0 

2.1 

2.1 

2 .o 
2.1 

2 .o 
2.1 

2.1 

2.0 

2.0 

2.1 
2.0 

2.1 

0.23 

0.23 

0.21 

0.23 
0.23 

0.23 

0.23 

0.21 

0.23 

0.23 

0.23 

0.23 

0.23 

0.21 

0.23 

0.23 

0.23 
0.23 

0.23 

0.21 

0.23 

023 

0.21 

0.23 

0.23 

0.21 

0.23 

0.21 

0.23 

0.23 
0.21 

0.21 

0.23 
0.21 

0.23 

-545 

-545 

-545 

-545 
-545 

-545 

-545 

-545 

-545 

-545 

-545 

-546 

-546 

-546 

-546 

-546 
-546 

-546 

-546 

-546 

-546 

-546 

-546 

-546 

-546 

-546 

-546 

-546 

-546 

-546 
-546 

-546 

-546 
-546 

-546 

6.83 

6.83 

6.83 

6.83 

6.83 

6.82 

6.82 

6.82 

6.82 

6.82 

6.82 

6.81 

6.81 

6.82 

6.82 

6.81 

6.82 
6.82 

6.82 

6.82 

6.82 

6.82 

6.82 

6.82 

6.82 
6.83 

6.83 

6.83 
6.83 

6.83 

6.83 

6.83 

6.83 
6.83 

6.83 

I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

15.5 

15.5 

15.5 

15.5 

15.5 

15.4 

15.5 

15.5 

15.4 

15.4 
15.4 

15.4 

15.4 

15.3 

15.4 

15.4 

15.4 

15.4 

15.3 

15.3 

15.3 

15.4 

15.4 

15.3 

15.3 

15.3 

15.3 

12.9 

12.9 

12.9 
12.9 

12.8 

12.8 
12.8 

12.8 
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FEMP454FIT-m-3 DRAFT 
Scpccmnber 30, 1996 

21oooO 10.67 7.59 
2u)oo 10.67 7.59 
230000 10.67 7.59 

Date (MMDDYY): 033096 
*000000 

' 0 1 m  
OUW)(lO 

03oooO 
040000 
05oo00 
060000 
07m 

080000 
090000 

1OOOOO 
1 loo00 
120000 
13oo00 
140000 
l5oooO 
160000 
17oooO 
180000 
190000 
U)0000 

2 1 m  
22m 

2u)ooo 

10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10.67 
10167 
10.67 

7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.59 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60. 

Date (MhDDYY): 0331% 
000000 10.67 7.60 
Oloooo 10.67 7.60 
OU)000 10.67 7.60 
030000 10.67 7.60 
040000 10.67 7.60 
050000 10.67 7.60 

0.606 

0.604 
0.605 

0.605 
0.605 
0.605 

0.604 

0.602 
0.604 

0.604 
0.605 
0.603 
0.604 

0.603 
0.602 

0.604 
0.604 

0.604 
0.663 
0.604 
0.601 
0.602 
0.604 
0.603 
0.602 
0.603 
0.602 

0.603 
0.604 
0.603 
0.603 
0.602 
0.602 

0.388 
0.386 
0.387 

0.387 
0.387 
0.387 
0.386 
0.385 
0.386 
0:386 
0.387 
0.386 
0.386 
0.386 
0.385 
0.386 
0.386 
0.386 
0.386 
0.386 
0.385 
0.385 
0.386 
0.386 
0.385 
0.386 
0.385 

0.386 
0.386 
0.386 
0.386 
0.385 
0.385 

2.0 
2.1 
2.0 

2.0 
2.1 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.1 
2.0 
2.0 
2.0 

0.21 
0.23 
0.21 

0.21 
0.23 
0.21 
0.23 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.23 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.23 
0.21 
0.21 
0.21 
0.21 
0.21 

031 
0.21 
0.23 
0.21 
0.21 
0.21 

-546 
-546 

-546 

-546 
-546 

-546 

-546 

-546 
-546 
-546 
-546 
-546 

-546 

-546 
-546 
-546 
-546 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 

-547 
-547 
-547 
-547 
-547 
-547 

6.83 
6.83 
6.84 

6.83 
6.83 
6.83 
6.83 
6.83 
6.83 
6.84 
6.84 
6.83 
6.84 
6.84 
6.83 
6.83 
6.83 
6.83 
6.83 
6.82 
6.82 
6.82 
6.82 
6.82 
6.82 
6.82 
6.82 

6.82 
6.82 
6.82 
6.81 
6.81 
6.81 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.8 
12.7 
12.8 

12.8 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.8 
12.8 
12.8 
12.9 
12.8 
12.9 
12.9 
12.9 
12.8 
12.8 
12.8 
12.8 
12.7 

12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
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FEMP-05-Sm-W-3 DRAFT 
September 30,1996 

TiUU Temp PH SpCond TDS DO% DO Redox Depth Turb BM 
HHMMSS degC Units mSlcm K q &  Sat rnfl mV Meters N"U Volts 
060000 10.67 
070000 10.67 
080000 10.67 
090000 10.67 
100000 10.67 
1 loo00 10.67 
1 2 m  10.67 
13oooO 10.67 
140000 10.67 
lSoo00 ' 10.67 
160000 10.67 
17oo00 10.67 
1 goo00 10.67 
190000 10.67 
UX)000 10.67 
2 1m 10.67 
2ux)oo 10.67 
23oooO 10.67 

7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.61 
7.61 
7.61 
7.61 
7.61 
7.61 
7.61 
7.61 
7.61 
7.61 

Date (MMDDYY): 0401% 
000000 10.67 7.61 
0 1 m  10.67 7.61 
020000 10.67 7.61 
03oooO 10.67 7.61 
040000 10.67 7.61 

0.603 
0.603 
0.602 
0.603 
0.601 
0.603 
0.603 
0.602 

0.604 

0.603 
0.603 
0.602 
0.603 
0.603 
0.601 
0.601 
0.602 

0.602 

0.602 

0.601 
0.602 

0.603 
0.602 

OMOOOSERROR data could not be acquired. 
060000SERROR data could not be acquired' 
07oooOSERROR data could not be aquircd' 

090000SERROR data could not be acquired8 
100000SERROR data could not be acquired' 
11oooOSERROR data could not be aquircd' 
1 2 m  10.67 7.61 0.603 
13oooO 10.67 7.61 0.603 
140000 10.67 7.61 0.603 
1 5 m  10.67 7.61 0.603 
160000 10.67 7.61 0.602 

080000SERROR data could not be acquired' 

0.386 
0.386 
0.385 
0.386 
0.385 
0.386 
0.386 
0.385 
0.386 
0.386 
0.386 
0.385 
0.386 
0.386 
0.385 
0.385 
0.385 
0.385 

0.385 
0.385 
0.385 
0.386 
0.385 

0.386 
0.386 
0.386 
0.386 
0.385 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 
2.0 
2.1 
1.8 
2.0 
1.8 
2.1 
2.0 
2.0 
2.1 
2.0 
2.1 

2 .o 
2.0 
2.0 
2 .o 
1.8 

2.0 
2.0 
2.0 
2 .o 
2.0 

0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.19 
0.21 
0.23 
0.19 
0.21 
0.19 
0.23 
0.21 
0.21 
0.23 
0.21 
0.23 

0.21 
0.21 
0.21 
0.21 
0.19 

0.21 
0.21 
0.21 
0.21 
0.21 

-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 
-547 

-547 
-547 
-547 
-547 
-547 

-548 
-548 
-548 
-548 
-547 

6.81 
6.81 
6.81 
6.81 
6.81 
6.82 
6.81 
6.81 
6.81 
6.81 
6.81 
6.81 
6.80 
6.80 
6.81 
6.81 
6.81 
6.81 

6.82 
6.82 
6.82 
6.82 
6.82 

6.82 
6.82 
6.82 
6.82 
6.82 

NIA 12.7 
NIA 12.7 
NIA 12.7 
NIA 12.7 
NIA 12.7 
NIA 12.7 
NIA 12.7 
NIA 12.7 
NjA 12.8 
NIA 12.8 
NIA 12.8 
N/A 12.8 
NIA 12.8 
NJA 12.7 
NIA 12.7 
NJA . 12.7 
NIA 12.7 
NIA 12.7 

, 

I 

NIA 12.7 
NIA 12.7 
NIA 12.7 
MIA 12.7 
fiIA 12.6 

INIA 12.6 
, INIA 12.6 
NIA 12.7 
NIA 12.6 
NIA 12.1 
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TABLE B-2 
(Cantfawd) 

Time Trmp PH Spcond TDS DO% DO Redox Depth Turb Baa 
HHMMSS degC Units mSlcm KmgL Sat qL mV Meters NTU Volts 
17oooO 10.67 7.61 0.603 0.386 2.0 0.21 -547 6.82 NIA 12.7 
180000 10.67 7.61 0.602 0.385 2.0 0.21 -547 6.82 NIA 12.6 
190000 10.67 7.60 0.602 0.385 2.0 0.21 -547 6.82 NIA 12.6 
200000 10.67 7.60 0.602 0.385 2.0 0.21 -547 6.82 NIA 12.6 
21oooOSERROR data could not be acquired' 
220000SERROR data could not be acquired' 

23ooOo$ERROR data could not be acquired' 

I 

Date (MMDDYY): 040296 
000000SERROR: data could not be acquired' 

OlooOO$ERROR data could not be acquired' 
OUMOOSERROR data could not be acquired' 
030000$ERROR data could not be acquired' 

05ooOOSERROR data could not be acquired' 
060000$ERROR data could not be acquired. 
MooOO$ERROR data could not be acquired' 
080000 10.67 7.60 0.602 0.385 2.0 0.21 -547 6.84 NIA 12.6 

0.385 2.0 0.21 -548 6.84 NIA 12.6 090000 10.65 7.60 0.602 
Recovery finished at 0402% 093930 

~ S E R R O R  data could not be acquired' 

'unable to record data due to bamry problems m logger. 
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TABLE B-3 

WATW QUALITY IN WELL 31567 - OUT 1 

WEDNESDAY, MARCH 20,1996, TBROUGh TUESDAY, APRIL 2,1996; 
(Measruements RecoFded Every Hoar) 

1 

Log File Name: 31567.0U 
Setup Date (MMDDYY): 032096 
Setup Time (H€IMMSS): 112852 
Stuting Date (MMDDYY): 032096 
Starting Time (HHMMSS): 120000 
Stopping Date (MMDDYY): 123199 
Stopping Time (HHMMSS): 235959 
Imervrl (HHMMSS): O l o o o o  
Warmup: Disable 

= = > Follow Variable ami Caliiration Change(s) < = = 

Specific ConducmwMitivity: Specific Conductance,mSlcm,Salt,Auto range,TDS,Tempenme compenslued.A- > Comp 
l.A->MethOd 1 
% Sat: 734.0 
M): D O , L o F l o w , W i  ~0mpensated.Oxyg~-26.7K 
DepthlLevel: Peet.Leve1 
Turbidity: Ratio.Auto range 
Buzzer: Disable 
Stirrer: Enable 1 

1 

1 

Temperature: Centigrade 1 
1 .  

Date (MMDDYY): 032096 
120000 10.96 7.00 
13oooO 11.00 7.06 
140000 11.01 7.06 
1 5 m  11.00 7.06 
160000 11.01 7.07 
17oooO 11.00 7.07 
180000 11.01 7.07 
190000 11.01 7.08 
200000 11.01 7.08 
2 1 m  11.01 7.09 
220000 11.01 7.09 
2u)oo 11.01 7.09 

Date (MMDDYY): 032196 
000000 11.01 7.09 
O l o o o o  11.01 7.09 
020000 11.01 7.10 
03oooO 11.01 7.10 
040000 11.01 7.10 

060000 11.01 7.10 
07oooO 11.01 7.11 
08oooO 11.01 7.11 
090000 11.01 7.11 
1OOOOO 11.01 7.11 

05oooO 0 11.01 7.10 

0.732 
0.737 
0.754 
0.763 
0.770 
0.774 
0.778 
0.781 
0.783 
0.786 
0.788 
0.789 

0.790 
0.790 
0.793 
0.793 
0.7% 
0.795 
0.797 
0.796 
0.796 
0.794 
0.796 

0.468 
0.472 
0.483 
0.488 
0.493 
0.496 
0.498 
0.500 
0.501 
0.503 
0.504 
0.505 

0.506 
0.506 
0.508 
0.508 
0.510 
0.509 
0.510 
0.5 10 
0.5 10 
0.508 
0.510 

P E R \ O U S U R N E P H I A B l T . T B L t 3 ~  26.1996 5:OSpm 

12.0 
6.8 
9.8 
6.5 
5.9 
5.7 
5.5 
5.5 
5.5 
5.4 . 
5.5 
5.4 

6.8 
6.3 
5.9 
5.9 
5.7 
5.5 
5.4 
5 .o 
5 .o 
4.8 
5.5 

1.28 
0.73 
1.04 
0.69 
0.63 
0.61 
0.59 
0.59 
0.59 
0.57 
0.59 
0.57 

0.73 
0.67 
0.63 
0.63 
0.61 
0.59 
0.57 
0.53 
0.53 
0.51 
0.59 

292 
293 
295 
2% 
296 
296 
296 
296 
295 
295 
295 
295 

294 
294 
294 
293 
293 
293 
293 
293 
293 
292 
292 

2.36 
2.37 
2.37 
2.37 
2.38 
2.38 
2.38 
2.39 
2.39 
2.39 
2.39 
2.39 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.41 
2.41 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 1 

NIA 1 

NIAl 
NIA 

NIA( 

n14 
1 

1 

n14 
NIA 

Nile 
NlA 
NIA 
Nlk 
NIh 

1 

1 

~ 

13.0 
12.7 
12.7 
12.7 
12.7 
12.7 
12.6 
12.6 
12.6 
12.6 
12.5 
12.6 

123 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.6 
12.6 
12.7 
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FEMP-05SPlT-pHII-3 DRAFT 
Sqtmber30, 1996 

TABLE E3 
(Continued) 

Time D O %  %DO Redox Level Turb 
n Sat mgn mV ftet NTU Baavolts 

1 1m 11.01 7.11 
120000 11.01 7.12 
13oooO 11.01 7.12 
140000 11.01 7.12 
15oooO 11.01 7.12 
160000 11.01 7.12 
17oooO 11.01 7.13 
180000 11.01 7.13 
190000 11.01 7.13 
UX)000 11.01 7.13 
2 1 m  11.01 7.13 
2 2 m  11.01 7.13 
23oooO 11.01 7.13 

Date m D Y Y ) :  0322% 
000000 
0 1 m  
030000 
03oooO 
040000 
050000 
060000 
070000 
080000 
090000 
1OOOOO 
1 loo00 
120000 
130000 
140000 
lSOOOO 
160000 
17oooO 
1 8oooO 
190000 
200000 
21oooo 
22oooo 
23oooO 

11.01 7.13 
11.00 7.13 
11.01 7.14 
11.01 7.14 
11.01 7.14 
11.01 7.14 
11.01 7.14 
11.01 7.14 
11.01 7.14 
11.01 7.15 
11.01 7.15 
11.01 7.15 
11.01 7.15 
11.01 7.15 
11.01 7.15 
11.03 7.15 
11.01 7.16 
11.03 7.16 
11.03 7.16 
11.03 7.16 
11.03 7.16 
11.03 7.16 
11.03 7.16 
11.01 7.16 

Date (MMDDYY): 032396 
000000 11.03 7.16 
0 1 m  11.03 7.16 
030000 11.03 7.17 
03oooO 11.03 7.17 
040000 11.02 7.17 

0.795 
0.797 
0.797 
0.793 
0.798 
0.797 
0.798 
0.795 
0.799 
0.797 
0.795 
0.792 
0.793 

0.797 
0.797 
0.7% 
0.794 
0.792 
0.795 
0.795 
0.798 
0.7% 
0.794 

0.793 
0.7% 
0.793 
0.792 
0.7% 
0.793 
0.792 
0.794 
0.794 
0.794 
0.794 
0.792 
0.793 

0.794 

0.794 
0.793 
0.793 
0.793 
0.793 

0.509 
0.510 
0.510 
0.508 
0.51 1 
0.510 
0.51 1 
0.509 
0.51 1 
0.510 
0.509 
0.507 
0.508 

0.510 
0.510 
0.510 
0.508 
0.507 
0.509 
0.509 
0.511 
0.510 
0.508 
0.508 
0.508 
0.510 
0.508 
0.507 
0.509 
0.508 
0.507 
0.508 
0.508 
0.508 
0.508 
0.507 
0.508 

0.508 
0.508 
0,508 
0.508 
0.507 

5.4 
5 -0 
4.8 
4.8 
4.6 
4.1 
3.9 
4.1 
5.4 
5.4 
5.2 
5.2 
5 .O 

5 .O 
4.4 
4.3 
4.3 
5.4 
54 
3.9 
3.9 
4.1 
3.7 
3.7 
4.1 
3.7 
3.7 
3.5 
3.9 
4.1 
4.3 
4.3 
4.4 
4.3 
5.4 
4.8 
4.6 

5.2 
3.9 
3.7 
3.7 
3.5 

0.57 
0.53 
0.51 
0.51 
0.49 
0.43 
0.41 
0.43 
0.57 
0.57 
0.55 
0.55 
0.53 

0.53 
0.47 
0.45 
0.45. 
0.57 
0.57 
0.41 
0.41 
0.43 
0.39 
0.39 
0.43 
0.39 
0.39 
0.37 
0.41 
0.43 
0.45 
0.45 
0.47 
0.45 
0.57 
0.51 
0.49 

0.55 
0.41 
0.39 
0.39 
0.37 

291 
291 
291 
291 
290 
291 
291 
290 
290 
290 
290 
289 
288 

289 
288 
287 
287 
287 
287 
287 
287 
287 
284 
283 
281 
28 1 
280 
279 
278 
277 
276 
276 
277 
276 
275 
274 
274 

273 
273 
273 
274 
273 

2.41 
2.41 
2.41 
2.4 1 
2.41 
2.41 
2.41 
2.41 
2.42 
2.41 
2.42 
2.42 
2.42 

2.42 
2.41 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.43 
2.43 
2.43 
2.43 
2.43 

2.43 
2.43 
2.43 
2.44 
2.44 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.6 
12.6 
12.6 
12.6 
12.5 

12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.4 
12.4 
12.5 
12.6 
12.7 
12.7 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.7 
12.6 
12.6 
12.6 
12.5 

I 
~ 

I 

12.5 
12.5 
12.5 
12.5 
123 
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Time SpCond TDS DO% % D O  Redox Level Turb 

0 5 m  11.03 7.17 0.791 0.506 3.5 0.37 272 2.44 NIA 12.4 
060000 11.03 7.17 0.794 0.508 3.5 0.37 271 2.44 NIA 12.5 
07m 11.03 7.17 0.792 0.507 3.3 0.35 272 2.44 NIA 12.4 
080000 11.03 7.17 0.792 0.507 3.0 0.31 272 2.44 NIA 12.4 
090000 11.03 7.17 0.792 0.507 3.0 0.31 27 1 2.44 NIA 12.6 
100000 11.03 7.18 0.792 0.507 5.5 0.59 271 2.45 NIA 12.7 
1 1 m  11.03 7.18 0.793 0.508 9.1 0.96 270 2.45 NIA 12.7 
120000 ' 11.03 7.18 0.793 0.508 7.9 0.84 27 1 2.45 NIA 12.8 
13oooO 11.03 7.18 0.790 0.506 8.1 0.86 270 2.45 NIA 12.8 

1 5 m  11.03 7.18 0.791 0.506 8.9 0.94 270 2.45 NIA 1218 
160000 11.03 7.18 0.793 0.508 8.5 0.90 269 2.45 NIA 12.8 
17oooO 11.03 7.18 0.792 0.507 8.3 0.88 268 2.45 NIA 12.8 
180000 11.03 7.18 0.791 0.506 8.3 0.88 267 2.45 NIA 12.7 
190000 11.03 7.19 0.790 0.506 7.9 0.84 266 2.45 NIA 12.7 
UX)000 11.03 7.19 0.790 0.506 7.6 0.80 265 2.45 NIA 12.6 
2 1 m  11.03 7.19 0.789 0.505 7.0 .0.75 265 2.45 NIA 12.6 
22m 11.03 7.19 0.788 0.505 7.0 0.75 265 2.45 NIA 12.6 
23oooO 11.03 7.19 0.789 0.505 6.5 0.69- 264 2.45 NIA 12.6 

HHMMSS 23 z mslcm KmEn sat mgfl mV k t  NTU Battvob 

140000 11.03 7.18 0.791 0.506 8.3 0.88 270 2.45 NIA 12.9 . 

Date (?&IDDYY): 0324% 
000000 11.03 7.19 
0 1 m  11.03 7.19 
0 2 m  11.03 7.19 
03oooO 11.03 7.20 
040000 11.03 7.20 
o s m  11.03 7.20 
060000 11.03 7.20 
07oooO 11.03 7.20 
080000 11.03 7.20 
090000 11.03 7.20 
100000 11.03 7.20 
1 1 m  11.03 7.20 
120000 11.03 7.20 
130000 11.03 7.20 
140000 11.03 7.21 
lMo00 11.03 7.21 
160000 11.03 7.21 
17oooO 11.03 7.21 
18oooO 11.03 7.21 
190000 11.03 7.21 
200000 11.01 7.21 
2 1 m  11.01 7.21 
2u)oo 11.01 7.22 
23oooO 11.01 7.22 

0.789 
0.787 
0.788 
0.789 
0.789 
0.788 
0.787 
0.788 
0.788 
0.787 
0.787 
0.787 
0.786 
0.784 
0.783 
0.785 
0.784 
0.784 
0.785 
0.785 
0.784 
0.785 
0.785 
0.783 

0.505 
0.504 
0.505 
0.505 
0.505 
0.505 
0.503 
0.505 
0.505 
0.504 
0.503 
0.503 
0.503 
0.502 
0.501 
0.502 
0.502 
0.502 
0.502 
0.502 
0.502 
0.502 
0.502 
0.501 

6.5 0.69 263 
6.1 0.65 263 
6.1 0.65 262 
6.1 0.65 262 
5.9 0.63 262 
5.9 0.63, 261 
5.7 0.61 261 
5.7 0.61 260 
5.7 0.61 260 
5.7 0.61 260 
5.9 0.63 259 
5.7 0.61 259 
5.7 0.61 258 
5.7 0.61 258 
5.5 0.59 259' 
6.1 0.65 260 
5.9 0.63 259 
7.2 0.76 258 
5.2 0.55 255 
6.8 0.73 254 
6.7 0.71 252 
6.3 0.67 25 1 
5.7 0.61 251 
5.7 0.61 251 

2.45 
2.45 
2.45 
2.45 
2.45 
2.44 
2.45 
2.45 
2.44 
2.44 
2.44 
2.44 
2.44 
2.43 
2.43 
2.43 
2.43 
2.43 
2.43 
2.42 
2.42 
2.42 
2.42 
2.42 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.6 
12.5 ' 
12.6 
12.6 
12.6 
12.5 
12.5 
12.5 
12.6 
12.7 
12.7 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.7 
12.7 
12.7 
12.7 
12.7 
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' FEMP45SFI"-PHII-3 DRAFT 
September30. 1996 

T* SpCond TDS DO 96 96 DO Redox Level Turb 
HHMMSS L3 % mslcm sa! me4 mV f#t NTU B.ttvolts 
Date (MMDDYY): 032596 
000000 
0 1 m  
m 
03oooO 
040000 
OMOOO 
060000 
07m 
08oooO 
090000 
1OOOOO 
1 1m 
120000 
13oooO 
140000 
1 5 m  
160000 
17oooO 
180000 
190000 
200000 
21oooO 
2uw)oo 
23oooO 

11.01 7.22 
11.01 7.22 
11.01 7.22 
11.01 7.22 
11.01 7.22 

11.01 7.22 
11.01 7.23 
11.01 7.23 
11.01 7.23 
11.01 7.23 
11.01 7.24 
11.03 7.24 
11.03 7.24 
11.03 7.24 
11.03 7.23 
11.03 7.23 
11.03 7.23 
11.03 7.23 
11.03 7.23 
11.03 7.23 
11.03 7.24 
11.03 7.24 
11.03 7.24 

' 11.01 7.22 

Date (MMDDYY): 032696 
000000 11.03 7.24 
01oo00 11.03 7.24 
OUKWIO 11.03 7.24 
03oo00 11.03 7.24 
040000 11.03 7.24 
05oooo 11.03 7.24 
060000 11.03 7.24 
070000 11.03 7.24 
08oooO 11.03 7.24 
090000 11.03 7.24 
1OOOOO 11.03 7.24 
1 loo00 11.03 7.24 
1 2 m  11.03 7.24 
13oooO 11.03 7.24 
140000 11.03 7.24 
lSoooO 11.03 7.24 
160000 11.03 7.24 
17oooO 11.03 7.25 
180000 11.03 7.25 

0.784 
0.782 
0.782 
0.782 
0.781 
0.781 
0.781 
0.782 
0.780 
0.781 
0.762 
0.742 
0.752 
0.775 
0.778 
0.776 
0.775 
0.775 
.0.774 
O.Tf4 
0.774 
0.776 
0.777 
0.776 

0.776 
0.776 
0.777 
0.777 
0.777 
0.775 
0.777 
0.776 
0.774 
0.774 
0.774 

0.777 
0.776 
0.775 
0.775 
0.775 
0.775 
0.774 

0.775 

0.502 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.499 
0.500 
0.488 
0.475 
0.481 
0.496 
0.498 
0.497 
0.4% 
0.4% 
0.495 
0.495 
0.495 
0.497 
0.497 
0.497 

0.497 
0.497 
0.497 
0.497 
0.497 
0.4% 
0.497 
0.497 
0.495 
0.495 
0.495 
0.496 
0.497 
0.497 
0.496 
0.4% 
0.496 
0.4% 
0.495 

5.7 
5 .o 
5.5 
5.9 
4.8 
5.5 
5.2 
4.6 
4.1 
3.7 
3.7 
3.5 
3.5 
3.5 
3.5 
3.9 
3.5 
3.7 
4.6 
3.1 
3.1 
3.3 
3.3 
3.1 

3.3 
3.9 
5.9 
6.7 
6.8 
6.5 
6.3 
6.1 
6.1 
5.9 
5.9 
5.7 
5.7 
5.9 
5.9 
5.7 
5.5 
5.7 
5.9 

0.61 
0.53 
0.59 
0.63 
0.51 
0.59 
0.55 
0.49 
0.43 
0.39 
0.39 
0.37 
0.37 
0.37 
0.37 
0.41 
0.37 
0.39. 
0.49 
0.33 
0.33 
0.35 
0.35 
0.33 

0.35 
0.41 
0.63 
0.71 
0.73 
0.69 
0.67 
0.65 
0.65 
0.63 
0.63 
0.61 
0.61 
0.63 
0.63 
0.61 
0.59 
0.61 
0.63 

251 
250 
250 
249 
250 
250 
250 
249 
249 
249 
249 
244 
242 
248 
251 
252 
253 
254 
255 
255 
255 
255 
255 
255 

255 
255 
256 
257 
257 
256 
256 
256 
257 
258 
259 
260 
261 
261 
261 
261 
262 
262 
263 

2.42 
2.41 
2.41 
2.41 
2.42 
2.41 
2.41 
2.41 
2.41 
2.41 
2.41 
2.41 
2.41 
2.41 
2.42 
2.42 
2.42 
2.43 
2.43 
2.44 
2.44 
2.44 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.46 
2.46 
2.46 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.47NIA12.4 
2.47 NIA 
2.47 NIA 
2.47 NIA 
2.47 NIA 
2.47 NIA 

2.47 NIA 
2.47 NIA 
2.47 NIA 

2.47 . NIA 

12.7 
12.7 
12.7 
12.7 
12.7 
12.6 
12.6 
12.7 
12.6 
12.6 
12.6 
12.7 
12.7 
12.7 
12.7 
12.7 
12.6 
12.6 
12.6 
12.6 
12.6 
12.5 
12.5 
12.5 

12.5 
12.5 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 

12.4 
12.5 
12.6 
12.6 
12.6 
12.6 
12.7 
12.7 
12.6 
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Time SpCond TDS DO% %DO Redox Level Turb LZ % d/cm mn su mgn mV he! NTU Baavolts 
190000 11.03 7.25 
200000 11.03 7.25 
2 1 m  11.03 7.25 
22m 11.03 7.25 
23oooO 11.03 7.25 

Date (MMDDYY): 0327% 
000000 
0 1 m  
02m 
03oooO 
040000 
OSOOOO 
060000 
070000 
08oooO 
090000 
1OOOOO 
1 1 m  
lulooo 
13oooO 
140000 
15oooo 
160000 
17oooO 
180000 
190000 
200000 
2 1 m  
220000 
2 m  

11.03 7.25 
11.03 7.25 
11.03 7.25 
11.03 7.25 
11.03 7.26 
11.03 7.26 
11.03 7.26 
11.03 7.26 
11.03 7.26 
11.03 7.26 
11.03 7.26 
11.03 7.26 
11.03 7.26 
11.63 7.44 
11.50 7.38 
11.52 7.40 
11.39 7.40 
11.29 7.40 
11.21 7.40 
11.04 7.40 

11.02 7.40 
11.01 7.41 
11.01 7.41 

1l.Oli 7.40 

Date (MMDDYY): 0328% 
000000 11.03 7.41 
0 1 m  11.01 7.41 
ou)(Mo 11.00 7.41 
03oooO 11.06 7.41 
040000 11.06 7.41 
05oooO 11.06 7.41 
060000 11.00 7.41 
07oooO 11.05 7.41 
080000 11.08 7.41 
090000 11.13 7.41 
1OOOOO 11.08 7.41 
1 loo00 11.11 7.41 
1u)ooo 11.16 7.41 

0.773 
0.774 
0.774 
0.774 
0.774 

0.774 
0.775 

0.774 
0.775 

0.772 
0.773 
0.773 
0.773 
0.773 

0.771 
0.771 
0.772 
0.680 
0.687 
0.679 
0.679 
0.680 
0.680 
0.680 
0.680 
0.679 
0.680 
0.679 

0.772 

0.680 
0.680 
0.680 
0.680 
6.680 
0.680 
0.679 
0.680 
0.680 
0.679 
0.680 
0.680 
0.679 

0.495 
0.495 
0.495 
0.495 
0.495 

0.495 
0.496 
0.496 
0.495 
0.494 
0.495 
0.495 
0.495 
0.495 
0.494 
0.494 
0.494 
0.494 
0.435 
0.439 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 

0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 

5.7 
5.4 
5.5 
5.4 
5.4 

.5.4 
5.5 
5.4 
5.5 
5.5 
5.5 
5.4 
5.2 
5.4 
5.4 
5.4 
5.4 
5.2 
117.7 
74.3 
100.9 
100.5 
100.6 
99.8 
99.0 
98.6 
98.6 
98.7 
98.2 

98.1 
98.0 
97.7 

' 97.6 
97.6 

. 97.8 
97.7 
97.5 
96.8 
%.l 
96.1 
96.0 
95.8 

0.61 
0.57 
0.59 
0.57 
0.57 

0.57 
0.59 
0.57 
0.59 
0.59 
0.59 
0.57 
0.55 
0.57 
0.57 
0.57 
0.57. 
0.55 
12.33 
7.80 
10.59 
10.58 
10.61 
10.55 
10.50 
10.46 
10.47 
10.49 
10.43 

10.42 
10.41 
10.38 
10.36 
10.36 
10.38 
10.38 
10.35 
10.27 
10.18 
10.19 
10.17 
10.14 

263 
264 
264 
26s 
265 

265 
266 
266 
267 
268 
268 
268 
268 
270 
271 
271 
272 
273 
277 
292 
293 
2% 
299 
300 
302 
303 
303 
304 
306 

306 
307 
308 
309 
,309 
3 10 
311 
3 12 
3 12 
313 
314 
315 
316 

2.47 
2.47 
2.47 
2.47 
2.47 

2.48 
2.47 
2.47 
2.47 
2.47 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.47 
2.70 
2.48 
2.71 
2.71 
2.70 
2.70. 
2.71 
2.71 
2.69 
2.70 
2.71 

2.71 
2.70 
2.70 
2.70 
2.70 
2.69 
2.70 
2.69 
2.70 
2.70 
2.70 
2.70 
2.69 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.5 
12.5 
12.5 
12.4 
12.4 

12.4 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.4 
12.5 
12.6 
12.6 
12.6 
12.7 
12.7 
12.7 
12.7 
12.7 
12.6 
12.6 
12.6 
12.6 
12.5 

12.5. 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
15.5 
15.5 
15.5 



FEMP-OSSFIT-m-3 DRAFT 
Septmber 30, 19% 

130000 
140000 
lSOOOO 
160000 
17oooO 
180000 
190000 
200000 
2 1 m  
220000 
23oooO 

11.19 7.41 
11.16 7.41 
11.24 7.41 
11.19 7.42 
11.18 7.42 
11.18 7.42 
11.16 7.42 
11.09 7.42 
11.08 7.42 
11.16 7.42 
11.11 7.42 

Date (MMDDYY): 032996 
000000 
0 1 m  
OUXW)O 

030000 
040000 
om00 
060000 
070000 
080000 
090000 
1OOOOO 
1 1 m  
1uK)oo 
13oooO 
140000 
lSOOOO 
160000 
17oooO 
180000 
190000 
200000 
2 1 m  
2 2 m  
23oooO 

11.09 7.42 
11.13 7.42 
11.14 7.42 
11.14 7.42 
11.09 7.42 
11.08 7.42 
11.13 7.42 
11.13 7.42 
11J4 7-42 
11.19 7.42 

11.26, 7.42 
11.32 7.42 
11.31 7.43 
11.40 7.43 
11.34 7.43 
11.26 7.43 
11.24 7.43 
11.22 7.42 
11.19 7.42 
11.19 7.42 
11.18 7.42 
11.18 7.43 
11.18 7.43 

11.21 .7.42 

Date (MhdDDYY): 033096 
000000 11.16 7.43 
0 1 m  11.16 7.43 
o2oooo 11.16 7.43 
030000 11.13 7.43 
WOOOO 11.14 7.43 
OSooOO 11.13 7.43 
060000 11.13 7.43 

0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.680 
0.6% 
0.679 
0.680 

0.680 
0.679 
0.679 
0.679 
0.680. 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.678 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 
0.679 

0.677 
0.678 
0.679 
0.679 
0.678 
0.679 
0.679 

0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.445 
0.435 
0.435 

0.435 
0.435 
0.435 
0.435 
0.435 
0.434 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.434 
0.434 
0.434 
0.434 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 
0.435 

0.434 
0.434 
0.435 
0.434 
0.434 
0.434 
0.434 

96.2 
96.5 
96.7 
96.6 
96.6 
96.6 
96.3 
96.4 
82.8 
96.7 
95.4 

95.7 
95.5 
95.5 
95.8 
95.8 
95.9 
96.1 
96.1 
96.0 
96.0 
96.1 
96.5 
96.4 
96.3 
97 .O 
96.7 
96.5 
96.2 
95.9 
95.3 
94.9 
95.7 
96.3 
95.9 

96.5 
96.7 
96.5 
96.6 
97.1 
%.8 
96.8 

10.17 
10.21 
10.22 
10.21 
10.22 
10.22 
10.19 
10.22 
8.78 
10.23 
10.11 

10.14 
10.12 
10.11 
10.15 
10.16 
10.17 
10.18 
10.18 
10.17 
10.15 
10.16 
10.19 
10.17 
10.16 
10.21 
10.19 
10.19 
10.16 
10.13 
10.08 
10.04 
10.12 
10.18 
10.14 

10.21 
10.23 
10.21 
10.23 
10.28 
10.25 
10.25 

317 
318 
319 
320 
321 
322 
324 
325 
333 
332 
333 

335 
337 
339 
341 
344 
346 
349 
352 
355 
358 
362 
367 
371 
376 
381 
387 
393 
399 
405 
4 12 
421 
429 

442 
436 

448 
454 
458 
464 
469 
474 
478 

2.69 
2.69 
2.68 
2.68 
2.67 
2.68 
2.68 
2.67 
2.45 
2.68 
2.68 

2.68 
2.69 
2.68 
2.68 
2.68 
2.68 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.70 
2.70 
2.70 
2.70 
2.70 

2.71 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
MIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

15.5 
15.5 
15.4 
15.5 
15.5 
15.4 
15.4 
15.4 
15.4 
15.4 . 
f5.4 

15.4 
15.4 
15.4 
15.3 
15.3 
15.3 
15.3 
15.3 
15.4 

15.3 
15.3 
15.2 
12.9 
12.7 
12.8 
12.8 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 

15.3 

12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
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Time SpCond TDS DO% %DO Redox Level Turb 
HHMMSS Lz sa mslcm a n  Sat a n  mV feet NTU B.avolts 
07m 
080000 
090000 
1OOOOO 
1 1 m  
120000 
1ux)o 

* 140000 
1 5 m  
160000 
17oooO 
180000 
190000 
200000 
2 1 m  
220000 
230000 

11.14 7.43 
11.16 7.43 
11.24 7.44 
11.44 7.44 
11.73 7.44 
11.81 7.44 
11.81 7.44 
11.81 7.44 
11.93 7.45 
11.86 7.45 
11.71 7.45 
11.45 7.45 
11.34 7.44 
11.29 7.45 
11.19 7.44 
11.18 7.44 
11.16 7.44 

Date (MMDDYY): 0331% 
000000 
0 1 m  
OZOOOO 
03oooO 
040000 
050000 
060000 
07m 
080000 
090000 
1OOOOO 
1 1 m  
120000 
luxxx) 

140000 
150000 
160000 
17oooO 
180000 
190000 
U)O(WlO 
2 1 m  
220000 
230000 

11.14 7.44 
11.18 7.44 
11.18 7.44 
11.18 7.44 
11.18 7.44 
11.18 7.44 
11.18 7.45 
11.22 7.45 
11.31 7.45 
11.27 7.45 
11.29 7.45 
11.35 7.45 
11.65 7.45 
11.47 7.45 
11.39 7.45 
11.52 7.45 
11.62 7.45 
11.44 7.45 
11.44 7.45 
11.31 7.45 
11.24 7.45 
11.16 7.45 
11.11 7.45 
11.03 7.45 

0.678 
0.679 
0.679 
0.678 
0.678 
0.678 
0.679 
0.678 
0.679 
0.678 
0.678 
0.678 
0.679 
0.679 
0.679 
0.678 
0.678 

0.678 
0.678 
0.678 

0.678 
0.678 

0.678 
0.679 
0.679 
0.679 
0.679 
0.679 
0.678 
0.679 
0.678 
0.678 
0.678 
0.6% 
0.678 
0.678 
0.678 
0.679 
0.678 

0.677 

0.677 

0.434 
0.435 
0.435 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.435 
0.434 
0.434 

0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.435 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.434 
0.446 
0.434 
0.434 
0.434 
0.434 
0.434 

96.8 
96.9 
97.3 
98.5 
99.8 
100.6 
102.0 
103.3 
103.9 
103.8 
103.9 
103.2 
100.7 
101.3 
100.8 
100. 1 
99.1 

99.7 
100.1 
99.2 
99.4 
99.6 
99.4 
99.4 
99.5 
99.0 
99.5 
99.5 
99.2 
100.7 
100.0 
99.1 
101.3 
101.4 
100.7 
90.9 
100.1 
100.0 
99.4 
99.6 
99.4 

10.24 
10.25 
10.28 
10.36 
10.43 
10.49 
10.64 
10.77 
10.80 
10.81 
10.85 
10.84 
10.62 
10.69 
10.66 
10.59 
10.49 

10.56 
10.59 
10.49 
10.51 
10.53 
10.51 
10.51 
10.52 
10.45 
10.51 
10.50 
10.45 
10.54 
10.51 
10.43 
10.63 
10.62 
10.59 
9.56 
10.56 
10.57 
10.52 
10.56 
10.55 

481 
485 
488 
491 
493 
494 
497 
498 
500 
501 
502 
504 
485 
505 
507 
508 
509 

509 
5 10 
5 10 
511 
511 
512 
5 12 
513 
513 
5 14 
5 15 
515 
515 
516 
516 
516 
5 16 
517 
537 
516 
519 
519 
519 
519 

2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.69 
2.69 
2.68 
2.68 
2.68 
2.68 
2.69 
2.69 
2.68 
2.68 

2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.67 
2.67 
2.67 
2.67 
2.44 
2.67 
2.67 
2.67 
2.68 
2.69 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.7 
12.6 
12.6 
12.7 
12.7 
12.7 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.7 
12.8 
12.7 
12.7 
12.7 

12.7 
12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.7 
12.7 
12.6 
12.7 
12.7 
12.7 
12.7 
12.7 
12.8 
12.7 
12.7 
12.6 



FEMP-OS-SFIT-~-3 DRAFT 
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TABU I34 
(--dl 

Time SpCond TDS DO% %DO Redox Level Turb 

Due (MMDDYY): 0401% 
HHMMSS LT i!is mslcm -A Sat mgA mV f#t NTU Baa volts 

000000 
01oo00 
0u)o 

0uWK)o 
040000 
05oo00 
060000 
Moo00 
080000 
090000 
1OOOOO 
1 loo00 
120000 
13oooO 
140000 
lMo00 
160000 
17oooO 
180000 
190000 
u)oo 
21oooo 
220000 
23oooO 

10.98 7.45 
10.95 7.45 
10.93 7.45 
10.87 7.45 
10.85 7.46 

10.69 7.45 

10.80 7.45 
10.80 7.45 
10.80 7.45 
10.80 7.45 
10.80 7.45 
10.80 7.44 
10.80 7.44 
10.80 7.44 
10.80 .7.45 
10.80 7.44 
10.80 7.44 
10.80 7.44 
10.80 7.44 
10.80 7.45 
10.80 7.45 
10.80 7.45 

1o.n 7.45 

i o n  7.45 

Date (MMDDW: 
000000 10.80 7.44 
01oo00 10.80 7.44 
ouw)o 10.80 7.44 
OulooO 10.80 7.44 
040000 10.80 7.44 
OMo00 10.80 7.44 
060000 10.80 7.44 
07oo00 10.80 7.44 
080000 10.80 7.43 
090000 10.80 7.43 

0.678 
0.678 
0.678 
0.678 
0.678 
0.677 
0.676 
0.678 
0.678 
0.694 
0.696 
0.684 
0.690 
0.683 
0.690 
0.699 
0.700 
0.700 
0.701 
0.702 
0.702 
0.702 
0.700 
0.703 

0.704 
0.706 
0.707 
0.707 
0.709 
0.709 
0.711 
0.712 
0.714 
0.714 

Recovery finished at 040296 092343 

0.434 
0.434 
0.434 
0.434 
0.434 
0.433 
0.433 
0.434 
0.434 
0.444 
0.445 
0.438 
0.442 
0.437 
0.442 
0.447 
0.448 
0.448 
0.449 
0.449 
0.449 
0.449 
0.448 
0.450 

0.450 
0.452 
0.452 
0.453 
0.454 
0.454 
0.455 
0.456 
0.457 
0.457 

99.1 
99.2 
98.9 
98.8 
99.2 
98.8 
98.4 
93.8 
93.8 
85.4 
84.9 
83.8 
82.5 
70.3 
73.9 
73.1 
74.4 
74.4 

75.2 
75.5 
75 .O 

74.8 

75 .o 

74.8 

72.4 
69.4 
67.2 
64.7 
62.1 
59.3 
56.9 
54.3 
51.9 
49.6 

10.53 
10.55 
10.52 
10.53 
10.58 
10.55 
10.53 
10.01 
10.01 
9.12 
9.06 
.8.94 
8.80 
7.50 
7.88 
7.80 
7.94 
7.94 
8.00 
8.02 
8.06 
8.00 
7.98 
7.98 

7.72 
7 -40 
7.17 
6.91 
6.63 
6.33 
6.07 
5.79 
5.53 
5.29 

519 
520 
520 
520 
520 
520 
521 
520 
522 
452 
429 
5 10 
499 
53 1 
539 
541 
507 
511 
521 
53 1 
523 
si9 
527 
538 

537 
533 
533 
535 
538 
541 
542 
542 
542 
542 

2.68 
2.68 
2.68 
2.68 
2.69 
2.69 
2.69 
2.69 
2.70 
2.46 
2.46 
2.46 
2.46 
2.45 
2.46 
2.46 

2.46 
2.46 
2.46 
2.46 
2.46 
2.46 
2.47 

2.46. 

2.46 
2.47 
2.46 
2.47 
2.47 
2.47 
2.47 
2.47 
2.47 
2.47 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

12.6 
12.6 
12.6 
12.6 
12.6 
12.6 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.6 
12.6 
12.6 
12.7 
12.7 
12.7 
12.7 
12.6 
12.6 
12.6 
12.5 

12.5 
12.5 
12.5 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.5 

hge 8 of 8 



WATER QUALITY OF SPIT EFFLUENT 
TUESDAY, MARCH 19,1996, TEROUGE TUEaDAY, APRIL 2,1996 

( M m m b  Recorded Every Hour) 

c m s g n  DO% Down RH ORP mV 
ThC 
HH:MM:SS Tempdeg 
Date (MMDDYY): 031996 
1200:00 11.56 
13:00m 1 1.56 
14:00:00 11.56 
15300m 11.55 
1600:00 11.56 
17:00:00 11.55 
18:00:00 11.56 
19:00:00 11.54 
20:00:00 11.56 
21:00:00 11.56 . 
22:00:00 11.56 
23:00:00 11.56 

Date (MMDDYY): 032096 
000:00 
1:00:00 
200:00 
3:00:00 
4:00:00 
5:00:00 
6:00:00 
7:00:00 
8:00:00 
9:00:00 
1000:00 
1 1 :00:00 
12:00:00 
13:00:00 
14:00:00 
15:00m 
16:00:00 
17:00:00 
18:00:00 
19:Oom 
20:00:00 
2 1 m 0 0  
22:00:00 
23:00:00 

11.56 

11.65 
11.53 
11.53 
11 -53 
11.52 
11.51 
11.52 
11.52 
11.53 
11.54 
11.54 
11 3 3  
11.54 
11.54 
11 3 2  
11.54 
1 1.54 
11.54 
11.54 
11.55 
11.54 
11.55 

1 i 3 6  

688.00 
698.00 
669.00 
680.00 
680.00 
680.00 
704.00 
694.00 
682.00 
685.00 
690.00 
669.00 

702.00 
677.00 
695.00 
695.00 
706.00 
685.00 
679.00 
699.00 
673 .OO 
682.00 
683 .00 
695.00 
684.00 
691 .00 
697.00 
674.00 
672.00 
691 .OO 
684.00 
700.00 
687.00 
683 .OO 
695 .00 
680.00 

0.45 
0.45 
0.44 
0.44 
0.44 
0.44 
0.46 
0.45 
0.44 
0.44 
0.45 
0.44 

0.46 
0.44 
0.45 
0.45 
0.46 
0.44 
0.44 
0.45 
0.44 
0.44 
0.44 
0.45 
0.44 
0.45 
0.45 
0.44 
0.44 
0.45 
0.44 
0.46 
0.45 
0.44 
0.45 
0.44 

7.8 
7.5 
7.3 
6.9 
6.5 
6.2 
6.0 
5.8 
5.8 
5.7 
5.6 
5.5 

5.4 
5.3 
5.6 
5.3 
5.2 
5.1 
5.1 
5.2 
5.2 
5.1 
5.1 
5.0 
5.0 
4.8 
5 .O 
4.8 
5.3 
4.9 
4.9 
4.9 
4.8 
5 .O 
4.9 
4.9 

0.85 
0.82 
0.79 
0.75 
0.71 
0.67 
0.65 
0.63 
0.63 
0.62 
0.61 
0.60 

0.59’ 
0.58 
0.60 
0.57 
0.56 
0.56 
055 
0.57 
0.56 
0.55 
0.55 
0.55 
0.54 
0.52 
0.55 
0.53 
0.58 
0.53 
0.53 
0.53 
0.53 
0.54 
0.54 
0.53 

7.40 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.41 
7.42 
7.42 
7.42 

7.42 
7.42 
7.42 
7.42 
7.42 . 
7.42 
7.42 
7.42 
7.42 
7.42 
7.43 
7.43 
7.43 
7.43 
7.43 
7.43 
7.43 
7.43 
7.43 
7 -43 
7.43 
7.43 
7.43 

.7.43 

207.3 
207.9 
203.8 
202.1 
2053 
213.3 
202.8 
202.3 
205.1 
204.0 
201.8 
202.5 

206.4 
201.6 
155.5 
188.6 
198.1 
203.8 
208.9 
219.6 
223.3 
220.2 
227.1 
224.1 
227 .O 
223.9 
223.1 
228.9 
226.0 
227.0 
226.0 . 
227.3 
229.6 
230.8 
232.3 
238.0 



TAB= B4 

FEMP454FIT-PHII-3 DRAFT 
september 30, 1996 

Tiree 
HH:MM:SS TempdmC %gd TDS gn Do% Dom vH ORP mV 
Date (MMDDW): 0321% 
0:00:00 
1 :00:00 
2:00:00 
3:00:00 
4:00:00 
5:00:00 

* 600:00 
7:00:00 
8:00:00 
9:00:00 
lorn00 
1 1 :00:00 
12:00:00 
13.90:00 
14:OOa 
15:OO.m 
16OO:OO 
17:OOm 
1 8 a 0 0  
19.90:00 
20:00:00 
21:00:00 
22:00:00 
23:00:00 

11.55 
11 .55 
11.55 
11.55 
1 1.55 
11.55 
11.54 
1 1.53 
11.54 
11.54 
1 1.55 
1 1 .56 
11.56 
11.56 
11.55 
1 1.54 
11.54 
11.54 
11.53 
1 1.53 
11.53 
1 1.52 
11.52 
1 1.52 

Date (MMDDYY): 0322% 
000:00 11.52 
1:00.00 11.53 
2oOm 11 -53 
3:00:00 11.53 
4:OOm 11.58 
5:oO:oo 11.60 
600:00 11.55 
7:OOm 11.54 
8:OO:OO 11.53 
9w.00 11 34 
1000:OO 11.55 
1 1 :moo 11.55 
1200:00 1 1.56 
13m00 1 1.57 
14:00:00 11.56 
15:00:00 11.58 
160090 11.58 
17:00:00 1 1.57 
18:00.90 1 1.57 

686.00 
683 .00 
673 .00 
701 .00 
677.00 
689.00 
674.00 
687.00 
687.00 
691 -00 
686.00 
698.00 
682.00 
686.00 
691.00 
701 .00 
691 .00 
686.00 
681 .00 
68730 
6%.00 
695 .OO 
676.00 
689.00 

678.00 
688.00 
692.00 
690.00 
699.00 
692.00 
694.00 
681.00 
682.00 
682.00 
703 .00 
699.00 
695.00 
686.00 
690.00 
699.00 
691.00 
694.00 
693.00 

0.45 
0.44 
0.44 
0.46 
0.44 
0.45 
0.44 
0.45 
0.45 
0.45 
0.45 
0.45 
0.44 
0.45 
0.45 
0.46 
0.45 
0.45 
0.44 
0.45 
0.45 
0.45 
0.44 
0.45 

0.44 
0.45 
0.45 
0.45 
0.46 
0.45 
0.45 
0.44 
0.44 
0.44 
0.46 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 

4.9 
4.9 
4.9 
4.8 
4.8 
5.1 
4.9 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.8 
4.7 
4.7 
4.7 
4.8 
4.7 
4.7 
4.7 

4.7 
4.7 
4.6 
4.6 
4.6 
4.9 
4.6 
4.6 
4.5 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

0.53 
0.53 
0.53 
032 
0.52 
0.55 
0.53 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.51 
0.52 
0.51 
0.51 
0.51 
0.52 
0.51 
0.51 
0.52 

0.5 1 
0.51 
0.50 
0.50 
0.49 
0.53 
0.50 
0.50 
0.49 
0.50 
0.50 
0.50 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 

7.43 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7 -44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.44 
7.45 
7.45 

7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 
7.45 

.7.46 
7.46 
7.46 
7.46 

234 .O 
234.9 
230.1 
232.6 
231.1 
230.0 
247.1 
250.3 
250.9 
253.6 
255.5 
255.0 
257.1 
261.2 
262.0 
260.0 
258.4 
264.0 
263.8 
258.2 
258.7 
261.6 
261.7 
260.2 

263 .O 
263.7 
261.5 
264.9 
261.9 
200.2 
244.4 
249.1 
256.4 
261.2 
258.1 
259.6 
259.2 
262.6 
262.5 
260.2 
261.8 
264.2 
262.8 
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Time 
HH:MM:SS TemodegC TDS gn Do% Do- pH O W  mV 
19:00:00 11.56 
20:00:00 11.56 
21:00:00 11.55 
22:00:00 11.55 
23:00:00 11.55 

Date (MMDDYY'): 032396 
0:00:00 
1:00:00 
2:00:00 
3:00:00 
4:00:00 
5:00:00 
6:00:00 
7:00:00 
8:00:00 
9:00:00 
1000iNl 
11m00 
12:OoiNl 
13:00:00 
14:00:00 
15:00:00 
16:00$0 
17:00:00 
18:00:00 
19:00:00 
u):00:00 
21:00:00 
22:00:00 
23:00$0 

11.54 
11.54 
11.54 
11.54 
11.54 
11.54 ' 

11.54 
11.54 
11.54 
11.55 
11.56 
11.58 
11.58 
11.57 
11.58 
11.59 
1 1.58 
11.59 
11.58 
11.57 
11.57 
1 1.59 
11.56 
11 5 6  

Date O D Y Y ) :  0324% 
000:00 11.55 
1:00:00 11.55 
2:00:00 11.55 
3:00:00 11.55 
4:00:00 11.55 
5:00:00 11 35 
6:00:00 11.54 
7:00m 11.54 
8:00:00 11.54 
900:00 11 55  
1000:00 11 -56 
11:oom 11.56 
12:00:00 11 5 7  

680.00 
690.00 
682.00 
696.00 
690.00 

669.00 
700.00 
688.00 
698.00 
689.00 
675.00 
680.00 
692 .00 
688.00 
692.00 
689.00 
678.00 
692.00 
687.h 
695.00 
696.00 
697.00 
695.00 
696.00 
695.00 
682.00 
693.00 
683.00 
697.00 

694.00 
705.00 
700.00 
686.00 
699.00 
693 .00 
684.00 
697.00 
695 .OO 
695 .OO 
676.00 
702.00 
695 .00 

0.44 
0.45 
0.44 
0.45 
0.45 

0.44 
0.46 
0.45 
0.45 
0.45 
0.44 
0.44 
0.45 
0.45 
0.45 
0.45 
0.44 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.44 
0.45 
0.44 
0.45 

0.45 
0.46 
0.46 
0.45 
0.45 
0.45 
0.44 
0.45 
0.45 
0.45 
0.44 
0.46 
0.45 

4.5 
4.4 
4.5 
4.5 
4.5 

4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.4 
4.3 
4.3 . 
4.3 
4.3 
4.5 
4.3 
4.3 
4.3 
.4.3 
4.3 
4.3 
4.4 
4.3 
4.3 

4.3 . 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

0.48 
0.48 
0.49 
0.49 
0.49 

0.48 
0.48 
0.48 
0.48 
0.48 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.49 
0.47 
0.47 
0.47 
0.47 
0.46 
0.46 
0.47 
0.47 
0.47 

0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 

7.46 
7.46 
7.46 
7.46 
7.46 

7.46 
7.46 
7.46 
7.46 
7.46 
7.46 
7.46 
7.46 
I .46 
7.46 
7.46 
7.46 
7.46 
7.46 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 

7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
1.47 
7.41 

.7.47 
7.47 
7.47 
7.47 

263.2 
263.1 
263.6 
266.1 
265.2 

265.8 
267.3 
265.5 
266.2 
269.1 
264.2 
266.3 
269.7 
267.9 
269.0 
268.2 
270.6 
269.7 
272.4 
270.6 
271.1 
273.9 
273.0 
278.7 
274.6 
274.1 
189.6 

. 223.5 
235.0 

241.1 
245.3 
248.1 
250.1 
251.2 
252.8 
255.9 
255.4 
256.8 
257.1 
258.1 
258.5 
259.3 

FER\OU5lSFINJ-PHmBlTO64.~LUqtanba 26.19% S : M p  



F E M P 4 5 4 ~ - ~ - 3  DRAFT 
sepaember 30, 1996 

Time 
HH:MM:SS TearpdegC T D S g 5  D O %  D O m g 5  PH ORP mV 
13:00:00 
14:00:00 
15:m00 
1600:OO 
17:00:00 
18:00:00 
1900:OO 
m00:00 
21:00:00 
22:00:00 
23:oo:oo 

11.57 
11.58 
11.59 
11 5 9  
11.58 
1 1.57 
11 .57 
11.58 
11.58 
11.57 
11.57 

Date (MIvlDDYY): 0325% 
o m 0 0  
1 :00:00 
2 m 0 0  
3 m 0 0  
4:mm 
5dXk00 
6:00:00 
7:00:00 
8:00:00 
9:00:00 
1000:00 
1 1 :moo 
12:00:00 
13m00 
14:00.00 
15:00:00 
16:00:00 
17:00:00 
18:00:00 
19:00:00 
20:00:00 
21:00:00 
22:00:00 
23:00:00 

11.57 

11.65 
11.58 
11.58 
11.57 
11.57 

11.55 
11.55 
11.56 
11.56 
11.56 
11.57 
11.56 
11.56 
11.57 
11.54 
11.54 
11.53 
11 5 2  
11.52 
11.52 
11.51 

11.57 * 

1 i .57 

. Date(MMDDYY):O326% 
o m 0 0  11.51 
1 :moo 11.52 
2:00m 11.51 
3:m00 11.55 
4:m00 11 5 5  
5:Oo:OO 11.50 
6:00:00 11.49 

687.00 
696.00 
688.00 
675 .00 
702.00 
692.00 
699.00 
698.00 
699.00 
685 .00 
6%.00 

699.00 
691 .OO 
695.00 
702.00 
706.00 
698.00 
693.00 
700.00 
692.00 
705 .OO 
698.00 
695.00 
680.00 
703 .00 
699.00 
697.00 
687.00 
700.00 
698.00 
702.00 
700.00 
695.00 
694.00 
703 .oO 

698.00 
703 .OO 
703 .OO 
700.00 
703 .OO 
706.00 
703.00 

0.45 
0.45 
0.45 
0.44 
0.46 
0.45 
0.45 
0.45 
0.45 
0.44 
0.45 

0.46 
0.45 
0.45 
0.46 
0.46 
0.45 
0.45 
0.46 
0.45 
0.46 
0.45 
0.45 
0.44 
0.46 
0.45 
0.45 
0.45 
0.46 
0.45 
0.46 
0.46 
0.45 
0.45 
0.46 

0.45 
0.46 
0.46 
0.46 
0.46 

0.46 
0.46 

4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.3 

4.1 
4.1 
4 .O 
4.2 
4 .O 
4 .O 
4.2 
4.0 
4.0 
4.0 
4 .O 
4 .O 
4.0 
4.0 
4.0 
4.0 
4.2 
4 .O 
4.0 
4.2 
4 .O 
4.0 
4.0 
4.0 

4.0 
4.1 
4 .O 
4 .O 
4.2 
4.0 
4 .O 

0.45, 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.44 
0.44 
0.46 

0.44 
0.44 
0.43 
0.45 
0.44 
0.44 
0.46 
0.44 
0.44 
0.43 
0.43 
0.44 
0.44 
0.44 
0.43 
0.43 
0.45 
0.43 
0.43 
0.45 
0.44 
0.43 
0.43 
0.44 

0.43 
0.45 
0.43 
0.43 
0.45 
0.44 
0.43 

7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 

7.48 
7 -48 
7.48 
7 .48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.48 
7.49 
7.49 
7.49 
7.49 
7.49 
7.49 
7.49 
7.49 
7.49 
7.49 

7.49 
7.49 
7.49 

.7.49 
7.49 
7.49 
7.49 

260.1 
260.7 
260.9 
261.9 
262.8 
262.5 
265.3 
264.7 
265.6 
265.8 
265.8 

265.8 
266.2 
242.1 
249.7 
259.6 
264.5 
268,3 
270.6 
272.4 
274.0 
275.4 
276.4 
277.9 
278.8 
279.6 
280.6 
282.7 
283.4 
284.2 
285.2 
286.8 
287.4 . 
288.0 
289.0 

290.5 
291.3 
292.0 
267.2 
278.9 
289.4 
297.7 
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4 2 1  
FEMp-o5-SFIT-Hm-~-3 DRAFT 

Sepeember30, 1996 

Time s C o d  
HH:MM:SS TempdegC dlcm TDSg/L D O %  DO ms/L pH ORP mV 
7:00:00 
8:00:00 
9:00:00 
10:00:00 
1 1 :00:00 
12:00:00 
13:00$0 
14$0:00 
15:00:00 
16:00:00 
17:00:00 
18:00:00 
19:00:00 
20:00:00 
21:00:00 
22:00:00 
23:00:00 

11.49 
11.49 
11 .so 
11.51 
11.51 
11.52 
1 1.54 
11.54 
11.55 
11.53 
1 1.52 
11.53 
11.52 
11.52 
11.52 
1 1.52 
11.51 

Date (MMDDW): 0327% 
'0:00:00 11.51 
1:00:00. 1131 
2:00:00 11.51 
3:00:00 11.51 
4:00m . 11.56 
5:00:00 11.48 
6a:00 11.48 
7:00:00 11.06 
8:00:00 11.45 
9:00:00 1 1.45 
10:00:00 1 1.47 

12:00:00 11.36 
13:00:00 11.07 
14:00:00 11.11 ' 

15:00:00 1 1.48 
1600:OO 11.48 
17:00:00 11.51 

11:00:00 . 11.36 

Date (MMDDW): 0328%' 

Date (MMDDW): 032996 
13:00:00 11.48 
14%Kl:00 11.48 
15a:Oo 11.49 
16:00:00 11.49 
17:00:00 11 .so 

705 .00 
703 .00 
701 .00 
697.00 
695 .OO 
694.00 
710.00 
709.00 
705 .00 
703 .OO 
698.00 
694.00 
693 .00 
688.00 
686.00 
683 .00 
680.00 

677.00 . 
675.00 
675.00 
679.00 
679.00 
675 .OO 
701.00 
703 .OO 
699.00 
697.00 
693.00 
690.00 
687.00 
687.00 
687.00 
685 .OO 
682.00 
679.00 

685 .00 
681.00 
681 .OO 
677.00 
673 .00 

0.46 
0.46 
0.46 
0.45 
0.45 
0.45 
0.46 
0.46 
0.46 
0.46 
0.45 
0.45 
0.45 
0.45 
0.45 
0.44 
0.44 

0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.46 
0.46 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.44 
0.44 

0.44 
0.44 
0.44 
0.44 
0.44 

4.1 
4 .O 
4.0 
4 .O 
4 .O 
4 .O 
4.1 
3 .5 
3.9 
4.2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 

4.1 
4.1 
4.1 
4.0 
4.1 
4.3 
4.3 
5.1 
4.6 
4.6 
4.6 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 

4.7 
5 .o 
5 .O 
4.6 
4.8 

0.45 
0.43 
0.43 
0.43 
0.43 
0.43 
0.44 
0.38 
0.42 
0.45 
0.44 
0.44 
0.43 
0.44 
0.44 
0.44 
0.45 

0.45 
0.45 
0.45 
0.43 
0.45 
0.47 
0.47 
0.56 
0.50 
0.50 
0.50 
0.48 
0.49 
0.50 
0.49 
0.49 
0.49 
0.50 

0.52 
0.54 
0.54 
0.50 
0.52 

7.49 
7.49 
7.49 
7.49 
7.49 
7.49 
7.51 
7.50 
7.50 
7.50 
7.50 
7.50 
7 .SO 
7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.51 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.51 
7.51 
7.51 

7.51 
.7.51 
7.52 
7.52 
7.52 

302.1 
304.5 
305.5 
306.5 
307.6 
307.7 
308.6 
306.9 
306.5 
307.4 
307.2 
306.2 
305.3 
305.4 
306.6 
307.7 
308.3 

309.1 
309.5 
309.8 
310.3 
303.7 
310.5 
314.7 
319.0 
320.0 
319.5 
320.3 
322.0 
321.9 
324.1 
324.8 
320.2 
317.3 
317.5 

305.7 
306.6 
307.5 
308.9 
310.0 
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Time S Cond 
HH:MM:SS TempdegC d/cm TDsgJL Do96 Do men PH O W  mV 
18:00:00 11.49 
19:00:00 11.49 
20:00:00 1 1.49 
21:00:00 1 1.49 
22:00:00 1 1.49 
23:00:00 11.49 

Date (MMDDYY): 033096 
0:0090 
1:00:00 
2:00:00 
3:00:00 
4 m 0 0  
5:00:00 
6:0090 
7:00:00 
8:00:00 
9:00:00 
10:00:00 
11:00:00 
12:00:00 
13:00:00 
14:00:00 
15:00:00 
16:00:00 
17:00:00 
18:00:00 
1900:00 
20:00:00 
21 :00:00 
22:00:00 
23:00:00 

11.49 
11.48 
11.48 
1 1.48 
1 1.48 
1 1.48 
11.48 
11.48 
11 -48 
1 1.47 
11.48 
1 1 s o  
11 5 1  
11.51 
1 1.52 
11.53 
11.53 
1 1.53 
11.53 
11.54 
11.53 
11.53 
1 1.52 
1 1.52 

Dote (MMDDYY): 0331% 
0:00:00 11.51 
1:00:00 11.51 
2:00:00 11.51 
3:00:00 11.51 
4:00:00 11.51 
5:00:00 11.51 
6:00:00 11.51 
7:00:00 11.51 
8:00:00 11.51 
9:00:00 11.52 
10:00:00 11.52 
11 :OO:OO 11.52 

692.00 
691.00 
695 .00 
693 .OO 
691.00 
688.00 

685.00 
680.00 
677.00 
679.00 
678.00 
678.00 
678.00 
677.00 
677.00 
677.00 
677.00 
676.00 
676.00 
675 .OO 
675 .00 
674.00 
673 .00 
673 .00 
672.00 
693 .00 
691 .00 
688.00 
685.00 
682.00 

679.00 
708.00 
706.00 
704.00 
700.00 
700.00 
698.00 
694.00 
691.00 
683.00 
680.00 
676.00 

0.45 
0.45 
0.45 
0.45 
0.45 
0.45 

b 0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.45 
0.45 
0.45 
0.44 
0.44 

0.44 
0.46 
0.46 
0.46 
0.46 
0.46 
0.45 
0.45 
0.45 
0.44 
0.44 
0.44 

4.8 
4.8 
4.8 
4.8 
4.8 
4.7 

4.7 
4.7 
4.6 
4.7 
4.7 
4.7 
4.6 
4.5 
4.6 
4.6 
4.6 
4.7 
4.9 
4.7 
4.3 
4.3 
4.5 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.5 
4.6 
4.6 
4.5 
4.5 
4.6 
4.6 
4.7 
4.6 

0.52 
0.52 
0.52 
0.52 
0.52 
0.5 1 

0.51 
0.52 
0.50 
0.51 
0.51 
0.51 
0.50 
0.49 
0.50 
0.50 
0.50 
0.51 
0.53 
0.51 
0.47 
0.47 
0.49 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.49 
0.49 
0.50 
0.50 
0.49 
0.49 
0.50 
0.50 
0.52 
0.50 

7.52 
7.52 
7.52 
7.52 
7.52 
7.52 

7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.52 
7.53 
7.52 
7.52 
7.52 
7.52 
7.53 
7.53 
7.53 

7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
733 
7.53 

8 309.0 
308.2 
298.3 
304.9 
308.1 
309.9 

311.2 
312.2 
313.2 
310.5 
309.8 
309.7 
310.0 
3 10.3 
3 10.5 
311.0 
311.5 

'311.6 
311.2 
311.5 
311.8 
312.3 
313.0 
313.3 
314.7 
303.6 
316.7 
321.4 
324.0 
326.1 

326.7 
327.0 
327.9 
328.6 
328.8 
328.9 
329.0 
328.8 
329.4 
329.3 
328.1 
328.3 
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c 3'"" TDsg/L DO% DOmgIL PH ORP mV 
Time 
HH:MM:SS Tempdeg 
1200:00 
13:00:00 
1400:00 
15:00:00 
16:00:00 
17:00:00 
18:00:00 
19:00:00 
20:00:00 
21:00:00 
22:00:00 
23:00:00 

1 1.54 
1 1.54 
1 1.54 
1 1.55 
1 1.55 
11.55 
11.56 
11.59 
11.52 
11 .so 
11.49 
11.48 

Date (MMDDYY): 040196 
0:00:00 
1 :00:00 
200:00 
3:00:00 
4:00:00 
5:00:00 
6:00:00 
7:00:00 
8:00:00 
900:00 
10:00:00 
11:00:00 
1200:00 
13:00:00 
14:00:00 
15:00:00 
16:00:00 
17:00:00 

19:00:00 
20:00:00 
21:00:00 
22:00:00 
23:OOM 

18:00':00 

11.47 
11.47 
1 1.46 
1 1.45 
11.45 
11.45 
11.45 
1 1.45 
11.46 
1 1.47 
11.47 
11.48 
11.49 
11.51 
11.51 
11.51 
11 5 3  
11 3 3  
11.51 
11.55 
11.55 
1 1 .so 
11 .so 
11 .so 

Date (MMDDYY): 0402% 
0:00:00 1 1 .so 
1:00:00 11.49 
2:00:00 11.50 
3:00:00 11.50 
4:00:00 11 S O  
5:00m 11.49 

672.00 
669.00 
679.00 
678.00 
694.00 
690.00 
688.00 
684.00 
682.00 
680.00 
677.00 
674.00 

671.00 
667.00 
691.00 
703.00 
701.00 
700.00 
69830 
697.00 
702.00 
702.00 
702.00 
702.00 
701.00 
699.00 
697.00 
693.00 
691.00 
692.00 
690.00 
687.00 
686.00 
684.00 
682.00 
680.00 

677.00 
694.00 
691.00 
688.00 
683.00 
680.00 

0.44 
0.44 
0.44 
0.44 
0.45 
0.45 
0.45 
0.44 
0.44 
0.44 
0.44 
0.44 

0.44 
0.43 

0.46 
0.46 
0.46 
0.45 
0.45 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.44 
0.44 
0.44 

0.45 

0.44 
0.45 
0.45 
0.45 
0.44 
0.44 

FER\OUS\SFINJ-PHInBlT.TBLUqmnber 26.19% 5:OSpm 

4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.8 
4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.4 
4.3 
4.5 
4.5 
4.5 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
5 .o 
4.5 
4.9 
4.7 
4.7 
4.6 

4.7 
4.7 
4.7 
4.6 
4.7 
4.7 

0.50 
0.50 
0.50 
0.50 
0.49 
0.49 
0.52 
0.50 
0.49 
0.49 
0.49 
0.49 

0.49 
0.48 
0.49 
0.48 
0.47 
0.49 
0.49 
0.49 
0.50 
0.50 
0.50 
0.50 
0.5 1 
0.5 1 
0.5 1 
0.51 
0.51 
0.51 
0.54 
0.49 
0.53 
0.51 
0.51 
0.50 

0.51 
0.51 
0.51 
0.50 
0.51 
0.51 

7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.54 
7.53 
7.53 
7.53 
7.53 
7.53 

7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.53 
7.54 
7.54 
7.54 
7.54 
7.54 
7.54 
7.54 
7.54 
7.54 
7.54 
7.54 

7.54 
7.54 

.7.54 
7.54 
7.54 
7.54 

328.8 
328.6 
328.7 
328.3 
328.3 
328.5 
142.1 
223.1 
259.6 
279.7 
292.3 
300.2 

306.2 
310.1 
313.1 
314.9 
317.0 
318.4 
319.5 
319.7 , 

320.0 
318.9 
318.9 
318.2 
317.7 
320.3 
322.7 
324.5 ' 

325.6 
326.5 
327.3 
327.6 
325.8 
332.9 

'336.0 
337.2 

337.9 
338.0 
337.5 
337.8 
337.7 
337.6 
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-45-SFIT-PHU-3 DRAFT 
September 30, 1996 

C E ?  TDS gn DO % DOmL PH ow mv 
Tinme 
HH:MM:SS Tempdeg 
6:0090 11.49 676.00 0.44 4.7 0.51 7.54 337.7 
7:0090 11.50 673.00 0.44 4.7 0.51 7.54 337.3 
8XlO:OO 11 S O  670.00 0.44 4.7 0.51 7.54 336.8 
9:00:00 11.51 667 .oo 0.43 4.7 0.51 7.54 336.6 
1000:00 11 3 3  705 .00 0.46 4.7 0.51 7.54 336.4 
1 1 :00:00 11.54 704.00 0.46 4.7 0.51 7.54 335.8 
12:ooXlO 11.54 702.00 0.46 4.6 0.50 7.54 335.3 
13:OO:OO 11.55 700.00 0.46 4.7 0.51 7.54 335.0 
14:00:00 ii.55 697.00 0.45 4.8 0.52 7.54 334.7 
15:0090 11.55 694.00 0.45 4.6 0.50 7.54 334.8 
16:00m 11.56 690.00 0.45 4.6 0.50 7.55 334.7 
17:00:00 11.56 698.00 0.45 4.6 0.50 7.55 334.3 

'Unable to record data from 18:OO:OO on 3/27/96 to 1200:00 on 3/29/% due to logger malfunction. 
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421. 

TABm C-1 

SPIT Valve House M e a S ~ ~ ~ m e m  I@&m Well Meknuemenrs 
Time 24 Hour Flowrate Every Hour SPIT Ix 2 Flowrate Every 2 hours Visually 
Clack (hit.) @F@ DischargePressure (gpm) observe well 
sEprbd@14OOhrs. 
Date 3-27-96 Wed. 
14:00 
15:00 
16:00 
17:00 

. 18:00 
1900 
20:00 
21 :00 
22m 
23:00 
24:00 

Date 3-28-96 Thw. 
1:00' 
200 . 
3 :00 
4:00 
5:00 
6:00 
7 m  
8:00 
9 m  
1000 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
moo 
21:00 
2 .00  
23:00 
24:oo 

206 
206 
206 
199 
199 
200 
199 
1% 
1% 
1% 
197 

199 . 
198 
199 
198 
199 
198 
195 
197 
202 
201 
203 
201 
200 

' 200 
200 
200 
200 
197 
197 
197 
230 
207 
206 
205 

12 
12 
11 
11 
11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

12 
12 
12 

200 

200 

200 

200 

OK 

OK 

L 

FER\OUSISFlNJ-PHII\Bl~B4.TBLWP~ 26.19% 51- 



FEMP-05-SFfi-PHII-3 DRAFT 
sep&mber 30, 1996 

Date 3-29-96 Fri. 
1 :oo 
2:00 
3:oo 
4:oo 
200 
690 
7:oo 
8:OO 
9:OO 
1o:oo 
11:oo 
12:oo 
13:OO 
14:OO 
15:oo 
1600 
17:OO 
18:oo 
1900 
20:oo 
21:oo. 
22:oo 
23:oo 
moo 

me 3-30-96 sit. 
1 :oo 
2:oo 
3:oo 
4:oo 
5 :00 
6:OO 
7:oo 
890 
900 
1o:oo 
11:oo 
12:oo 
13:OO 
14:OO 
15:OO 

206 
204 
204 
204 
203 
202 
201 
202 
202 
202 
202 
202 
202 
201 
203 
203 
200. 
198 
198 
206 
205 
204 
203 
204 

202 
205 

2 0 4 -  

202 
201 
204 
203 
204 
203 
204 
202 
202 
203 

203 

203 

12 
12 
12 
12 
12 
12 
11 
11 
12 
12 ' 
12 
12 
12 
11 
11 
11 
10 
10 
10 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

OK 

OK 

OK - 

- 
- 
- 

- 
OK 

OK 

OK 

OK 

- 

- 
OK 

OK 

OK 

OK 

OK 

OK 

OK 

- 

- 
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* 4 2 1  

SPIT Valve House Meowrments Injection Well Mersunments 
Time 24 How Flowrate Every Hour sPITIx2 FlowrateEvery2hours V i y  
Clock (Init.) (gPm) Discharge Pnssure (gpm) Observe Well 

203 11 200 OK 16m 
17:OO 
18:Oo 
1990 
20:oo . 
21 m 
22m 
23:oo 
24:oo 

Date 3-31-96 Sun. 
1 :oo 
2:oo 
3:oo 
4:oo 
5 :oo 
6:OO 
7:oo 
8:OO 
900 
1000 
11:oo 
12:oo 
13:OO 
14:OO 
moo 
16:OO 
17:OO 
1890 
19:oo 
20:oo 
21:oo 
22:oo 
23:oo 
24:oo 

DUe 441-96 M a .  
1 :oo 
2:oo 
3:oo 
4:oo 
5 :oo 

200 
198 
212 
205 
204 
204 
205 
203 

204 
203 
202 
203 
201 
200 

203 
203 
203 
202 
202 
201 
201 
200 
200 
200 
216 
205 
205 
204 
204 
203 
204 

200' 

202 
203 
204 
204 
203 

FER\oussFINJ-PHmB1T.TBL~ba 26.1996 5:1* 

11 
10 
12 
12 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 

12 
11 
11 
12 
11 

. .  

OK 

OK 

OK 

OK 

- 
- 

- 
OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK ' 

OK 

OK 

. OK 

OK 

- 

- 

- 

OK 

OK 
- 
- 

Rg. 3 of 4 
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TABLE G1 
(0 

SPIT Valve House Muourrm#na I U ~ W e l l M e r a u r m e Z l r s  
Time 24 Hour Rowrate B v m  Hour sPITIx2 

7:OO 
a:oo 

201 
205 

12 
12 
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I Table D-1 

Table D-2 

Table D-3 
I 

Table D-4 

Table D-5 

Table D-6 

Table D-7 

Table D-8 

Table D-9 

Table D-10 

Figure D-1 

Figure D-2 

Figure D-3 

Figure D-4 

Figure D-5 

Figure D-6 

Figure D-7 

Figure D-8 

Figure D-9 

Figure D-10 

4 2 1  
TABLE OF CONTENTS 

Pre-Injection Test Vacuum Slug Test #1 Well Number 31567 

Pre-Injection Test Vacuum Slug Test #2 Well Number 31567 

Pre-Injection Test Vacuum Slug Test #3 Well Number 31567 

Re-Injectian Test Vacuum Slug Test #4 Well Number 31567 

he-Injection Test Vacuum Slug Test #5 Well Number 31567 

Post-Injection Test Vacuum Slug Test #1 Well Number 31567 

Post-Injection Test Vacuum Slug Test #2 Well Number 31567 

Post-Injection Test Vacuum Slug Test #3 Well Number 31567 

Post-Injection Test Vacuum Slug Test #4 Well Number 31567 

Post-Injection Test Vacuum Slug Test #5 Well Number 31567 

AQTESOLV Printout for PreInjection Vacuum Slug Test #1 

AQTESOLV Printout for Pre-Injection Vacuyn Slug Test #2 

AQTESOLV Printout for Pre-Injection Vacuum Slug Test #3 

AQTESOLV Printout for Pmhjection Vacuum Slug Test #4 

AQTESOLV Printout for Rehjection Vacuum Slug Test #5 

AQTESOLV Printout for Post-Injection Vacuum Slug Test #1 

AQTESOLV Printout for Post-Injection Vacuum Slug Test #2 

AQTESOLV Printout for Post-Injection Vacuum Slug Test #3 

AQTESOLV Printout for Post-Injection Vacuum Slug Test #4 

AQTESOLV Printout for Post-Injection Vacuum Slug Test #5 



TABU D-1 --HIE3 DRAFT 
i 

5.0 FT WATERLEVEL DI[SPLACWID&TQT 
STATIC TRANsDucElI1 READING - 1.20 FT 

READING 

1.705 
. 2.518 

3.443 
4.204 
4.708 
4.970 
5.037 
4.980 
4.853 
4.698 
4.541 
4.391 
4.245 
4.101 
3.961 
3.832 
3.711 
3.5% 
3.490 
3.394 
3.292 
3.185 
3.096 
3.000 
2.920 
2.85 1 

2.705 
2.639 
2.576 
2.517 
2.465 
2.403 
2.354 
2.304 
2.252 
2.205 
2.160 
2.121 
2.081 
2.043 
2.007 

T 

2 . m  

mrn 0 
0 0.037 

02 0.505 
0.4 1.318 
0.6 2.243 
0.8 3.004 
1.0 3.508 
1 2  3.770 
1.4 3.837 
1.6 3.780 
1.8 3.653 
2.0 3.498 
2.2 3.341 
2.4 3.191 . 
2.6 3.045 
2.8 2.901 
-3 .O 2.761 

. 3 2  2.632 
3.4 2.511 
3.6 2.3% 
3.8 2.290 
4.0 2.194 
4 2  2.092 
4.4 1.985 
4.6 1.8% 
4.8 1.800 
5.0 1.720 
5.2 1.651 
5.4 1.573 
5.6 1.505 
5.8 1.439 
6.0 1.376 
6.2 1.317 
6.4 1.265 
6.6 1.203 
6.8 I 1.154 
7.0 1.104 
7.2 1.052 
7.4 1.005 
7.6 0.960 
7.8 0.921 
8.0 0.881 
8.2 ' 0.843 
8.4 0.807 

P . - l O ,  19% 1l:Olm page 1 0003158 



VACUUM SLUG TEST # 1 WELL NUMBE R 31567 
5.OpTWA'l%RLEVELDISPJACEMENT 

STATIC TRANSDUCERREADING= 1.20 FJT 

-,SECO#DS lm4Dm 
1QU AM 51.7 1.969 
1041 AM 
1044 AM 
1044 AM 
1041 AM 
1o:u AM 
1044 AM 
IO:# AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
10:44 AM 
1044 AM 
1044 AM 
1044 AM 
1o:u AM 
1044 AM 
1044 AM 
1044 AM 
10u AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
IO:@ AM 
1044 AM 
1044 AM 
1044 AM 
io:# AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
1044 AM 
10:44 AM 
1044 AM 
1045 AM 

51.9 
52.1 
52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 
57.1 
57.3 
57.5 
57.7 
57.9 
58.1 
58.3 
58.5 
58.7 
58.9 
59.1 
59.3 
59.5 
59.7 
59.9 
0.1 

1.935 
1.908 
1.873 
1.840 
1.810 
1.784 
1.758 
1.735 
1.712 
1.69 1 
1.671 
1.646 . 
1.626 
1.609 
1.592 
1.575 
1.559 
1.548 
1.533 
1.515 
1.503 
1.493 
1.482 
1.460 
1.454 
1.440 
1.437 
1.423 
1.414 
1.404 
1.403 
1.391 
1.378 
1.376 
1.364 
1.364 
1.357 
1.357 
1.336 
1.347 
1.33 1 
1.327 

P P R \ Q U S \ S P I N - F H I M P P - D . ~ l O ,  1996 1l:Olam 

000zs3 

TESTWASSTARTED L E c v E L D I S P I A ~  

8.6 0.769 
o @=TI 

8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 
10.6 
10.8 
11.0 
113 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 
15.2 
15.4 
15.6 
15.8 
16.0 
16.2 
16.4 
16.6 
16.8 
17.0 

0.735 
0.708 
0.672 
0.640 
0.610 
0.584 
0.558 
0.535 
0.512 
0.491 
0.471 
0.446 
0.426 
0.409 
0.392 
0.375 
0.359 
0.348 
0.333 
0.3 15 
0.303 
0.293 
0.282 
0.260 
0.254 
0.240 
0.237 
0.223 
0.214 
0.204 
0.203 
0.191 
0.178 
0.176 
0.164 
0.164 
0.157 
0.157 
0.136 
0.147 
0.13 1 
0.127 



i 
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FEMWESPIT-PHII-3 DRAPT 

5.OFI'WATERLEVELDISPLAC!EMENT 
STATIC TRANSDUCER READING = 1.20 FIr 

sscoNDs READING, 
1045 AM 0.3 1.316 
1045 AM 
1045 AM' 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
.lo45 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
10:45 AM 

0.5 
0.7 
0.9 
1.1 
1.3 
1.5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 
4.7 
4.9 
5.1 
5.3 
5.5 
5.7 
5.9 
6.1 
6.3 
6.5 
6.7 
6.9 

7.3 
7.5 
7.7 
7.9 
8.1 
8.3 
8.5 
8.7 

. 7.1 

1.314 
. 1.311 

1.303 
1.302 
1.297 
1.2% 
1.292 
1.294 
1.292 
1.280 
1.287 
1.284 . 
1.284 
1.275 
1.273 

1.269 
1.273 
1.257 
1.266 
1.256 
1.252 
1.250 
1.251 
1.254 
1.255 
1.252 
1.261 
1.246 
1.254 
1.249 
1.251 
1.258 
1.240 
1.218 
1.234 
1.233 
1.245 
1.241 
1.232 
1.234 
1.242 

, 1.264 

P @ R \ O U s \ s P I N J - P I i m A P P - D . ~ l O .  19% 1 l : O l ~  

17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 

.20.2 
20.4 
20.6 
20.8 
21.0 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 
23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 
24.6 
24.8 
25.0 
25.2 
25.4 
25.6 

20.0 

0.114 
0.111 
0.103 
0.102 
0.097 
0.0% 
0.092 
0.094 
0.092 
0.080 
0.087 
0.084 
0.084 
0.075 
0.073 
0.064 
0.069 
0.075 
0.057 
0.066 
0.0% 
0.052 
0.050 
0.05 1 
0.054 
0.055 
0.052 
0.061 
0.046 
0.054 
0.049 
0.051 
0.058 
0.040 
0.018 
0.034 
0.033 
0.045 
0.041 
0.032 
0.034 
0.042 

0001930 
1 



VACUUM SLUG, TIEST ##l . W L W E R  .31567 
5.0 PTWATERLEVELPISPCACEMENT 

STATIC TRANSDUCER READXNG 1~ 1.20 FT 

TRANSDUCER 
SECONDS W I N G  

1045 AM 8.9 1.235 
1045 AM 
1045 AM 
1045 AM 
I045 AM 
1045 AM 

1045 AM 
1045 AM 
1045 AM 
1045 AM 
l&45 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
10:45 AM 
I045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
la45 AM 
1045 AM 
1045 AM 
10:45 AM 
10345 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
10:45 AM 
1045 AM 
10:45 AM 

aws AM 

9.1 
9.3 
9.5 
9.7 
9.9 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 
12.1 
12.3 
12.5 
12.7 
12.9 
13.1 
13.3 
13.5 
13.7 
13.9 
14.1 
14.3 
14.5 
14.7 
14.9 * 

15.1 
15.3 
15.5 
15.7 
15.9 
16.1 
16.3 
16.5 
16.7 
16.9 
17.1 
17.3 

1.245 
1.225 
1.242 
1.223 
1.227 
1.224 
1.228 
1.225 
1.228 
1.230 
1.221 
1.230 
1.225 
1.225 
1.208 
1.230 
1.220 
1.223 
1.220 
1.220 
1.220 
1.213 
1.221 
1.214 
1.224 
1.222 
1.221 
1.220 
1.222 
1.225 
1.217 
1.224 
1.223 
1.219 
1.224 
1.221 
1.217 
1.229 
1.223 
1.230 
1.224 
1.224 

26.0 
26.2 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
-28.8 

. 29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
30.2 
30.4 
30.6 
30.8 
31.0 
3 1.2 
31.4 
3 1.6 
31.8 
32.0 
32.2 
32.4 
32.6 
32.8 
33.0 
33.2 
33.4 
334 
33.8 
34.0 
34.2 

0.045 
0.025 
0.042 
0.023 
0.027 
0.024 
0.028 
0.025 
0.028 
0.030 
0.021 
0.030 . 
0.025 
0.025 
0.008 
0.030 
0.020 
0.023 
0.020 
0.020 
0.020 
0.013 
0.021 
0.014 
0.024 
0.022 
0.021 
0.020 
0,022 
0.025 
0.017 
0.024 
0.023 
0.019 
0b24 
0.02 1 
0.017 
0.029 
0.023 
0.030 
0.024 
0.024 

Pqgo 4 



VACUUM. SLUG TEST. Y 1  WEIJJWMBER3 1567 
5.0 FI' WATER LFXELBSPLkCEMENT 

STATIC TRANSDUCER READING = l.20 FT 

TRANSDUCER 
BIwmmmasEcoND6 ECEAMNC 

1045 AM 17.5 1.230 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
10:45 AM 
1045 AM 
1&45 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
10:45 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 
10:45 AM 
1045 AM 
1045 AM 
1045 AM 
1045 AM 

17.7 
17.9 
18.1 
18.3 
18.5 
18.7 
18.9 
19.1 
19.3 
19.5 
19.7 
19.9 
20.1 
20.3 
20.5 
20.7 
20.9 
21.1 
21.3 
21.5 
21.7 
21.9 
22.1 
22.3 
22.5 
22.7 
22.9 
23.1 
23.3 
23.5 
23.7 
23.9 
24.1 
24.3 
24.5 

1.218 
1.231 
1.221 
1.233 
1.215 
1.235 
1.228 
1.220 
1.224 
1.224 
1.223 
1.215 
1.220 
1.2 13 
1.220 
1.214 ' 

1.217 
1.2 16 
1.214 
1.219 
1.210 ' 

1.2 16 
1.216 
1.216 
1.215 
131.7 
1.216 
1.212 
1.222 
1.215 
1.218 
1.212 
1.213 
1.218 
1.219 

p p R x U ~ J - P ~ - D . F M 7 U ~ l O .  19% 1l:Olm 

34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
37.2 
-37.4 
37.6 
37.8 
38.0 
38.2 
38.4 
38.6 
38.8 
39.0 
393 
39.4 
39.6 
39.8 
40.0 
40.2 
40.4 
40.6 
40.8 
41.0 
41.2 
41.4 

0.018 
0.03 1 
0.021 
0.033 
0.015 ' 

0.035 
0.028 
0.020 
0.024 
0.024 
0.023 
0.015 
0.020 
0.013 
0.020 
0.014 
0.017 
0.016 . 
0.014 
0r19 
0.010 
0.016 
0.016 
0.016 . 
0.015 
0.017 
0.016 
0.012 
0.022 
0.015 
0.018 
0.012 
0.013 
0.018 
0.019 



TABLE D-2 F E M P W - m - 3  DRAFT 

VACUUM S LUG TEST #2 WELL NUMBER 31 567 
5.0 FT WATER LEVEL DrltrlEpLACEMENT 

STATIC TRANSDUCERREADllVG - 1.20 FI' 

TRANSDUCER 
SECONDS REATDING 

1032 AM 49.5 1.225 
1052 Aid 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052AM . 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1032 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 

49.7 
49.9 
50.1 
50.3 
50.5 
50.7 
50.9 
51.1 
51.3 
51.5 
51.7 
51.9 
52.1 
52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 

54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 

54:3 

1.442 
2.41 1 
3.480 
4.284 
4.782 
5.028 
5.083 
5.012 
4.875 
4.718 
4.559 
4.404 
4.255 
4.108 
3.973 
3.844 
3.719 
3.600 
3.488 
3.381 
3.280 
3.182 
3.091 
3.003 
2.923 

2.774 
2.704 
2.638 
2.574 
2.515 
2.456 
2.401 
2.348 
2.298 
2.251 
2.205 

2.848 

0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1 .8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 

0.242 
1.211 
2.280 
3.084 
3.582 
3.828 
,3383 
3.812 
3.675 
3.518 - 
3.359 
3.204 
3.055 
2.908 
2.773 
2.644 
2.5 19 
2.100 
2.28a 
2.181 
2.080 
1.982 
1.891 
1.803 
1.723 
1.648 
1.574 
1.504 
1438 
1.374 
1.315 
1.256 
1.201 
1.148 
1.098 
1.05 1 
1.005 



VACUUM SLUG T EST,#2 WE L L m E R 3  1567 
5.0 F T  WATER LEvElL DISPLACEMENT 

STATIC TRAN8DUCER READING - 1.20 Fl' 
TRANSDUCER 

SECONDS READMG 
1052 AM 57.1 2.161 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 

. 1052AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1052 AM 
1032 AM 
1052 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 A M  
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 A M  
10:53 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
10:53 AM 
1053 AM 
1053 AM 
1053 AM 

57.3 
57.5 
57.7 
57.9 
58.1 
58.3 
58.5 
58.7 
58.9 
59.1 
59.3 
59.5 
59.7 
59.9 
0.1 
0.3 
0.5 
0.7 
0.9 
1.1 
1.3 
1.5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 

2.119 
2.079 

. 2.041 
2.002 
1.970 
1.933 
1.900 
1.869 
1.839 
1.810 

1 .?58 
1.733 
1.712 
1.693 
1.661 
1.647 
1.623 
1.605 
1.586 
1 .M9 
1.555 
1.544 
1.530 
1.515 
1.502 
1.492 
1.478 
1.465 
1.454 
1.443 
1.433 
1.424 
1.414 
1.406 
1.399 
1.391 

1.782 . 

TESTWASSTARTED LEVELDISPUCEMEN'I 
(SECONDS) 0 

7.8 
8.0 
8.2 
8.4 
8.6 
8.8 
9.0 ' 

9.2 
9.4 
9.6 
9.8 
10.0 

. 10.2 
10.4 
10.6 
10.8 . 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 

0.919 
0.879 
0.841 
0.802 
0.770 
0.733 
0.700 
0.669 
0.639 
0.610 
0.582 
0.558 
0.533 
0.512 
0.493 
0.461 
0.447 
0.423 
0.405 
0.386 
0.369 
0.355 
0.344 
0.330 
0.3 15 
0.302 
0.292 
0.278 
0.265 
0.254 
0.243 
0.233 
0.224 
0.214 
0.206 
0.199 
0.191 



TRANSDUCER 
SECONDS READIN& 

1053 AM 4.7 1.384 
1053 AM 
1053 Akl 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1033 AM 
1053 AM 
1053 AM 
1053 AM 
1093 AM 
1033 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 

4.9 - 
5.1 
5.3 
5.5 
5.7 
5.9 
6.1 
6.3 
6.5 
6.7 
6.9 
7.1 
7.3. 
7.5 
7.7 
7.9 

.8.1 
8.3 
8.5 
8.7 
8.9 
9.1 
9.3 
9.5 
9.7 
9.9 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 
12.1 

1.374 
1.366 
1.362 
1.3% 
1.349 
1.339 
1.335 
1.331 
1.325 
1.3 19 
1.317 
1.309 
1.306 
1.301 
1.298 
1.295 
1.290 
1.289. 
1.284 
1.283 
1.277 
1.276 
1.273 
1.270 
1.269 
1.267 
1.265 
1.262 
1.260 
1.257 
1.256 
1.253 
1.253 
1.248 
1.252 
1.246 
1.247 

15.4 
15.6 
15.8 
16.0 
16.2 
16.4 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21.0 
21.2 
21.4 
21.6 
21.8 
22.0 ' 

22.2 
22.4 
22.6 

0.174 
0.166 
0,162 
0.1% ' 

0.139 
0.135 
0.13 1 
0.125 
0.119 
0.117 
0.109 
0.106 
0.101 
0.098 
0.095 
0.090 
0.089 
0.084 
0.083 
0.077 
0.076 
0.073 
0.070 
0.069 
0.067 
0.065 
0.062 
0.060 
0.057 
0.056 
0.053 
0.053 
0.048 
0.052 
0.046 
0.047 

0 . k  



- m - H 4 & 3  DRAFT - -  - 

VACUUM SLUG TEST #2 WELL NUMBER 31567 
5.0 F" WATER LEVEL DISPUCEMENT 

STATIC TRANSDUCER READING - 1.20 FT 

TRANSDUCER 
SECONDS READING 

1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053'AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 

12.3 1.244 
12.5 
12.7 
12.9 
13.1 
13.3 
13.5 
13.7 
13.9 
'14.1 
14.3 
14.5 
14.7 
14.9 
15.1 
15.3 
15.5 
15.7 
15.9 
16.1 
16.3 
16.5 
16.7 
16.9 
17.1 
17.3 
17.5 
17.7 
17.9 
18.1 
18.3 
18.5 
18.7 
18.9 
19.1 
19.3 
19.5 
19.7 

1.244 
1.242 
1.240 
1.240 
1.240 
1.238 
1.239 
1.237 
1.235 
1.237 
1.234 
1.231 
1.232 
1.228 
1.229 
1.228 
1.229 
1.227 
1.227 
1.226 
1.227 
1.228 
1.226 
1.225 
1.225 
1.226 
1.222 
1.223 
1.221 
1.222 
1.221 
1.221 
1.221 
1.221 
1.221 
1.220 
1.221 

~ W U S U F I N J - P H . ~ l O .  1996 1l:Olm 

TEST WAS STARTED LEVEL DIspwcEMENl 

22.8 0.044 
(SECONDS) (FEET) 

23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 
24.6 
24.8 
25.0 
25.2 

. 25.4 
25.6 
25.8 
26.0 
26.2 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
28.8 
29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
30.2 

Page 4 

0.044 
0.042 
0.040 
0.040 
0.040 
0.038 
0.039 
0.037 
0.035 
0.037 
0.034 
0.03 1 
0.032 
0.028 
0.029 
0.028 
0.029 
0.027 
0.027 
0.026 
0.027 
0.028 
0.026 
0.025 
0.025 
0.026 
0.022 
0.023 
0.021 
0.022 
0.021 
0.021 
0.02 1 
0.021 
0.02 1 
0.020 
0.021 

I 



VACUUM SLUG TEST #2 WELL NUMB ER 31567 
5.0 FI' WATER LEVEL DfSPZXCFMENT 

STATIC TRANSDUCER READING * 130 FI' 

TRANSDUCER 
SECONDS READING 

1053 AM 19.9 1.219 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1033 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 

20.1 
20.3 
20.5 
20.7 
20.9 
21.1 
21.3 
21.5 
21.7 
21.9 
22.1 
22.3 
22.5 
22.7 
22.9 
23.1 
23.3 
23.5 
23.7 
23.9 
24.1 
24.3 
24.5 
24.7 
24.9 
25.1 
25.3 
25.5 
25.7 
25.9 
26.1 
26.3 
26.5 
26.7 
26.9 
27.1 
27.3 

1.221 
1.219 
1.220 
1.218 
1.219 
1.218 
1.216 

. 1.217 
1.213 
1.215 
1.216 
1.210 
1.216 
1.212 
1.213 
1.215 
1.216 
1.214 
1.215 
1.215 
1.214 
1.216 
1.213 
1.215 
1.213 
1.216 
1.213 
1.2 14 
1.215 
1.214 
1.215 
1.215 
1.215 
1.214 
1.218 
1.210 
1.215 

TESTWASSTARTED LEVELDXSPLACEMEN'I 

30.4 0.019 
(SECmJDS) m m  

30.6 
30.8 
31.0 
31.2 
31.4 
31.6 
31.8 
32.0 
32.2 
12.4 
32.6 
32.8 

. 33.0 
,33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
37.2 
37.4 
37.6 
37.8 ' 

Page 5 

0.021 
0.019 
0.020 
0.018 
0.019 
0.018 
0.016 
0.017 
0.013 
0.015 
0.016 
0,010 
0.016 
0.012 
0.013 
0.015 
0.016 
0.014 
0.015 
0.015 
0.014 
0.016 
0.013 
0.015 
0.013 
0.016 
0.013 
0.014 
0.015 
0.014 
0.015 
0.015 
0.015 
0.014 
0.018 
0.010 
0.015 



VACUUM SLUG TEST #2 W L L  NUlkfBE R 31567 
5.0 FT WATERLEVEL DISPLACEMENT 

STATIC TRANSDU-R READING * 1.20 FI' 

TRANSDUCER 
HRsMo[MoTEs SECONDS W I N G  

1053 AM 27.5 1.212 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053' AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1033 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 AM 
1053 A M  
1053 AM 
1053 AM 
1033 AM 
1053 AM 

27.7 
27.9 
28.1 
28.3 
28.5 
28.7 
28.9 
29.1 
29.3 
29.5 
29.7 
29.9 
30.1 
30.3 
30.5 
30.7 
30.9 
31.1 
31.3 
3 1.5 
31.7 
31.9 
32.1 
32.3 
32.5 
32.7 
32.9 
33.1 
33.3 
33.5 
33.7 
33.9 
34.1 
34.3 
34.5 
34.7 
34.9 

1.215 
1.215 
1.215 
1.213 
1.211 
1.213 
1.213 
1.214 
1.212 
1.213 
1.213 
1.211 
1.213 
1.212 
1.213 
1.216 
1.216 
1.213 
1.211 
1.213 
1.211 
1.21 1 
1.211 
1.212 
1.210 
1.215 
1.209 
1.217 
1.214 
1.214 
1.214 
1.212 
1.211 
1.210 
1.213 
1.203 
1.215 

W . ~ l O ,  1996 11:Olm 

TESTWASSTARTED LEVELDJSi'LACEMW'l 

38.0 0.012 
@ E ~ N D s )  0 

38.2 
38.4 
38.6 
38.8 
39.0 
39.2 
39.4 
39.6 
39.8 
40.0 
40.2 
40.4 

- 40.6 
40.8 
41.0 
41.2 
41.4 
41.6 
41.8 
42.0 
42.2 
42.4 
42.6 
42.8 
43.0 
43.2 

.43.4 
43.6 
43.8 
44.0 
44.2 
44.4 
44.6 
44.8 
45.0 
45.2 
45.4 

. .  
Page 6 , 

0.015 
0.015 
0.015 
0.013 
0.01 1 
0.013 
0.013 
0.014 
0.012 
0.013 
0.013 
0.01 1 
0.013 
0.012 
0.013 
0.016 
0.016 
0.013 
0.011 
0.013 
0.01 1 
0.01 1 

.0.011 
0.012 
0.010 
0.015 
0.009 
0.017 
0.014 
0.014 
0.014 
0.012 
0.01 1 
0.010 
0.013 
0.003 
0.015 



VACUUM SLUG TE ST #2 WELL NUMBE R 31567 
5.0 FI'WA"ERLEVEL DISPLACEMENT 

STATIC TRANSDUCER W J N G  - 1.20 FI' 
TRANSDUCER 

HRs/MMuTEs SECONDS, W Z N G  
1053 AM 35.1 1.207 
1053 AM 35.3 1.215 
1053 AM 35.5 1.215 
1053 AM 35.7 1.210 

(SECONDS) m n  
45.6 0.007 
45.8 
46.0 
46.2 

0.015 
0.01s 
0.010 



4 & 1  - -  .. 
TABLE D-3 ~ - 0 S R I ' - ~ - 3  DRAFT 

VACUUM S LUG TEST #3 WELL.NUMB 1 ER 31567 
5.0 FI' WATER LEVEL DISPLACEMENT 

STATIC TRANSDUCER READING - 1.20 FT 
TRANSDUCER 

HRs/wMDTcs SECONDS READING 
11m AM 2.1 1.221 
11m AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:w AM 
11:oo Ahg 
11:oo AM 
Il$o AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:ooAM . 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11m AM 

2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 
4.7 
4.9 
5.1 
5.3 
5.5 
5.7 
5.9 
6.1 
6.3 
6.5 
6.7 
6.9 
7.1 
?.3 , 
7.5 
7.7 
7.9 
8. I 
8.3 
8.5 
8.7 
8.9 
9.1 
9.3 
9.5 

1 . m  
2.93 1 
3.879 
4.545 
4.929 
5.079 
5.072 
4.959 
4.81 
4.648 
4.488 
4.33s 
4,187 
4.042 
3.909 
3.78 1 
3.659 
3.543 
3.437 
3.334 
3.242 
3.152 
3.049 
2.966 
2.883 
2.812 
2.741 
2.67 
2.607 
2.543 
2.486 
2.428 
2.375 
2.328 
2.279 
2.232 
2.185 

' 0.0 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 

' 2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 

0.571 
1.731 
2.679 
3.345 
3.729 
3.879 
3.872 
3.759 * 

3.610 
3.448. 
3.288 
3.135 
2.987 
2.842 
2.709 
2.581 
2.459 
2.343 
2.237 
2.134 
2.042 
1.952 
1.849 
1.766 
1.683 
1.612 
1.541 
1.470 
1.407 
1.343 * 

1.286 
1.228 
1.175 
1.128 
1.079 
1.032 
0.985 

OOOI3"7 
4 



i 

pBMw?EspIT-pBI-3 DRAPT 

VACUUM SLUG TEST #3 WI3 LL NUMBER 3 1567 

STATICTRANSDUCERREADING-~~OFT 
5.0 F'T WATERLEVELDISPLACENbENT 

BAJuWCA 
lltANsDucER 

SECONDS READING 
11m AM 9.7 2.151 
11:oo AM 
11:oo AM 
11.90 AM 
11:oo AM 
11:oo AM 
11:oo AM 
11m AM 
11m AM 
11m AM 
1190 AM 
11m AM 
11m AM 
11m AM 
11:w AM 
11m AM 
11:oo AM 
11:oo AM 
11m AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11m AM 
11:oo AM 
11m AM 
11:oo AM 
11m AM 
11:ooAM 
11:oo AM 
11:oo AM 
11:ooAM 
11:oo AM 
11:oo AM 
11:oo AM 
1l:oo AM 
11:oo AM 
11:oo AM 

9.9 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 
12.1 
12.3 
12.5 
12.7 
12.9 
13.1 
13.3 
13.5 
13.7 
13.9 
14.1 
14.3 
14.5 
14.7 
14.9 
15.1 
15.3 
15.5 
15.7 
15.9 
16.1 
16.3 
16.5 
16.7 
16.9 
17.1 

2.106 
2.064 
2.019 
1.979 
1.951 
1.914 
1.886 
1.861 
1.83 
1.802 
1.775 
1.753 
1.728 
1.704 
1.684 
1.661 
1.643 
1.623 
1.60s 
1.588 
1 .M7 
1,556 
1.54 
1.526 
1.514 
1.503 
1.492 
1.474 
1.468 
1.46 
1.445 
1.436 
1.429 
1.418 
1.409 
1.403 
1.385 

TESTWASSTARTED LWELDfsPLAcEMENT 

7.6 0.951 
7.8 0.906 
8.0 0.864 
8.2 0.819 

8.6 0.75 1 
8.8 0.714 
9.0 0.686 
9.2 0.661 
9.4 0.630 
9.6 0.602 
9.8 0.575 
10.0 0.553 

. 10.2 0.528 
10.4 0.504 
10.6 0.484 
10.8 0.461 
11.0 0.443 
11.2 0.423 
11.4 0.405 
11.6 0.388 
11.8 0.367 
12.0 0.356 
12.2 . 0.340 
12.4 0.326 
12.6 0.3 14 
12.8 0.303 
13.0 0.292 
13.2 0.274 
13.4 0.268 
13.6 0.260 
13.8 0.245 
14.0 0.236 
14.2 0.229 
14.4 0.218 
14.6 0.209 
14.8 0.203 
15.0 0.185 

c=-m 

8.4 o m  



VACUUM SLUG T ESTM WELLNUMB ER 31567 
!S.OETWATERLEVELDISPLACEMENT 

STATIC TRANSDUCER READING = 1.20 FI' 

TRANSDUCER 
HRs/MMIITEs SECONDS READING 

11:oo AM 17.3 1.39 
11:ooAM' 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11m AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
1l:op AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 

17.5 - 
17.7 
17.9 
18.1 
18.3 
18.5 
18.7 
18.9 
19.1 
19.3 
19.5 
19.7 
19.9 
20.1 
20.3 
20.5 . 
20.7 
20.9 
21.1 
21.3 
21.5 
21.7 
21.9 
22.1 
22.3 
22.5 
22.7 
22.9 
23.1 
23.3 
23.5 
23.7 
23.9 
24.1 
24.3 
24.5 
24.7 

1.378 
1.373 
1.365 

. 1.358 
1.353 
1.345 
1.34 
1.334 
1.331 
1.326. 
1.318 * 

1.315 
. 1.31 
. 1.304 

1.301 
1.298 
1.289 
1.289 
1.289 
1.282 
1.28s 
1.278 
1.28 
1.276 
1.274 
1.269 
1.269 
1.264 
1.264 
1.263 
1.263 
1.258 
1.2S8 
1.25 1 
1.248 
1.251 
1.244 

ELAPSEDTIMESINCE ACI'UALWATER 
TEST WAS STARTED LEVELDISPLACEMENT 

15.2 0.190 
o 

15.4 
15.6 
15.8 
16.0 

16.4 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21.0 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 

16;2 

. .  

0.118 
0.173 
0.165 
0.15% 
0.153 
0.145 
x). 140 
0.134 
0.131 
0.126 
0.118 
0.115 
0.110 
0.104 
0.101 
0.098 
0.089 
0.089 
0.089 
0.082 
0.085 
0.078 
0.080 
0.076 
0.074 
0.069 
0.069 
0.064 
0.- 
0.063 
0.063 
0.058 
0.058 
0.05 1 
0.048 
0.05 1 
0.044 



VACUUM SLUG T EST#3 W L  L NUMBER 3 15Q7 
5.0 FI' WATER LEVEL DISPLACEMENT 

STATIC TRANSDUCER READING - 1.20 FT 

TRANSDUCER 
HBs/MMuTEs SECONDS READIPIG 

11m AM 24.9 1.247 
11:oo AM 
11m AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11m AM 
11m AM 
11m AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 

11:oo AM 

11:oo AM 
1l:oo AM 
11:oo AM 
11:oo AM 
11m AM 
11:oo AM 
11.9oAM 
11m AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:m AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:ooAM 
11:oo AM 
11:oo AM 
11:oo AM 

11:oo Aiu 

iim AM 

25.1 
25.3 
25.5 
25.7 
25.9 
26.1 
26.3 
26.5 
26.7 
26.9 
27.1 
27.3 
27.5 

' 27.7 
27.9 
28.1 
28.3 
28.5 
28.7 
28.9 
29.1 
29.3 
29.5 
29.7 
29.9 
30.1 , 
30.3 
30.5 
30.7 
30.9 

. 31.1 
31.3 
31.5 
31.7 
31.9 
32.1 
32.3 

1.245 
1.238 
1.239 
1.233 
1.236 
1.229 
1.221 
1.227 
1.231 
1.224 
1.236 
1.209 
J.22 
1.213 
1.226 
1.218 
1.216 
1.233 
1.211 
1.225 
1.221 
1.22 
1.219 
1.222 
1.221 
1.224 
1.228 
1.231 
1.228 
1.238 
1.232 
1.229 
1.244 
1.226 
1.242 
1.237 
1.232 

23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 
24.6 
24.8 
25.0 
25.2 
25.4 
25.6 
25.8 
26.0 
26.2 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
28.8 
29.0 
29.2 
29.4 . 
29.6 
29.8 
30.0 
30.2 

0.045 
0.038 
0.039 
0.033 
0.036 
0.029 
0.021 
0.027 
0.03 1 

0.036 
0.009 
0.020 
0.013 
0.026 
0.018 
0.016 
0.033 
0.01 1 
0.025 
0.021 
0.020 
0.019 
0.022 
0.021 
0.024 
0.028 
0.03 1 
0.028 
0.038 
0.032 
0.029 
0.044 
0.026 
0.042 
0.037 
0.032 

0.024 

TESTWASSTARTED LEVELDISPLACEMENT 

22.8 0.047 

000273 



4 2  1 

VACUUM SLUG TEST #3 WELLNUlWBE R 31567 
5.0 FT WATERLEVELDISPLACEMENT 

STATIC TRANSDUCER READING - 1.20 PT 
TRANSDUCER 

SECONDS READING 
11:oo AM 32.5 1.243 
11:oo AM 

11:oo AM 
11:oo AM 
1 1 m  AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
1 1 m  AM 
11:oo AM 
1 1 m  AM 
1 1 m  AM 
11:oo AM 
11:00 AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:o AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
1l:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:oo AM 
11:00 AM 
11:00 AM 
1 1 m  AM 

11:oo AM' 
32.7 
32.9 
33.1 
33.3 
33.5 
33.7 
33.9 
34.1 
34.3 
34.5 
34.7 
34.9 
35.1 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 
36.5 
36.7 
36.9 
37.1 
37.3 
37.5 
37.7 
37.9 
38.1 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 
39.9 

1.234 
1.235 
1.237 
1.235 
1.228 
1.221 
1.219 
1.229 
1.226 
1.219 
1.212 
1.221 
1.226 
1.217 
1.211 
1.237 
1.216 
1.218 
1.219 
1.209 
1.208 
1.217 
1.202 
1.214 
1.199 
1.205 
1.203 
1.202 
1.1% 
1.207 
1.211 
1.203 
1.212 
1.209 
1.218 
1.207 
1.213 

TEST WAS STARTED LEVELDISPLAQEMICNT 
o 

30.4 
30.6 
30.8 
31.0 
31.2 
31.4 
31.6 
31.8 
32.0 
32.2 
32.4 
32.6 
32.8 

'33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 

36.2 
36.4 
36.6 
36.8 
37.0 
37.2 * 

37.4 
37.6 
37.8 

36.0 

0.043 
0.034 
0.035 
0.037 
0.035 
0.028 
0.021 
0.019 
0.029 
0.026 
0.019 
0.012 
0.021 
0.026 
0.017 
0.01 1 
0.037 
0.016 
0.018 
0.019 
0.009 
0.008 
0.017 
0.002 
0.014 
4.001 
0.005 
0.003 
0.002 
4.04 
0.007 
0.01 1 
0.003 
0.012 
0.009 
0.018 
0.007 
0.013 

W--D.-lO. 19% 1l:Olm 

. .  



B m - 3  DRAFT 

VACUUM SLUG TES T#3 WE LL NUMBER 31567 
5.0 FT WATER LEVEL' DISPLACEMENT 

STATIC TRANSDUCER READING = 1.20 FI' 

TRANSDUCER 
HRs/MIwIfies sEcowlDs w m o  

11- AM 40.1 1.206 
11mAM. 
11:00 AM 
11m AM 
11m AM 
11.90 AM 
11m AM 
11:ooAM 
11.90 AM 
11m AM 
11:00 AM 
11:00 AM 
11:00 AM 
11:00 AM 
11:00 AM 
11:00 AM 
11:mAM 
11:00 AM 
11:00 AM 
11:m AM 
11.90 AM 
11m AM 

40.3 
40.5 
40.7 
40.9 
41.1 
41.3 
41.5 
41.7 
41.9 
42.1 
42.3 
42.5 
42.7 
42.9 
43.1 
43.3 . 
43.5 
43.7 
43.9 
44.1 
44.3 

1.209 
1.214 
1.208 
1.209 
1.202 
1.212 
1.21 
1.205 
1.213 
1.207 ' 
1.211 . 
1.206 
1.208 
1.211 
1.204 
1.21 
1.2 

1.209 
1.206 
1.21 
1.212 

TBST WAS STAR'IED LEVEL DIS?LACEMENT 

38.0 0.006 
38.2 0.009 
38.4 0.014 
38.6 0.008 
38.8 0.009 
39.0 0.002 
39.2 0.012 
39.4 0.010 
39.6 0.005 
39.8 0.013 
40.0 0.007 
40.2 0.01 1 
40.4 0.006 
40.6 0.008 
40.8 0.01 1 
41.0 0.004 
41.2 0.010 
41.4 0.000 
41.6 0.009 
41.8 0.006 
42.0 0.010 
42.2 0.012 

0 .-XI 



TABLE D4 
1 

VACUUM SLUG TES T #4- WELL NUMB ER 3156 7 
10.0 FT WATER =VEL DISPLACXMENT 

STATIC TRAMSDUCER READING = 1.19 FI' 

TRANSDUCER 
SECONDS .READJNG 

11:17 AM 35.9 1.246 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 

36.1 
36.3 
36.5 
36.7 
36.9 
37.1 
37.3 
37.5 
37.7 
37.9 
38.1 . 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 

40.1 
40.3 
40.5 
40.7 
40.9 
41.1 
41.3 
41.5 
41.7 
41.9 
42.1 
42.3 
42.5 
42.7 
42.9 
43.1 
43.3 

. 39.9 

r 

1.398 
2.476 
4.113 
5.603 
6.783 
7.630 
8.140 
8.410 
8.480' 
8.380 
8.190 
7.950 
7.680 
7.400 
7.130 
6.872 
6.620 
6.377 
6.145 
5.923 
5.712 
5.510 
5.3 18 
5.135 
4.958 
4.789 
4.630 
4.483 
4.343 
4.205 
4.076 
3.950 
3.832 
3.717 
3.606 
3.498 
3.397 

TESTWASSTARTED LEVEL DISPLACE ME^ 

0.0 0.056 
m m  

0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3 .O 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 

I P . ~ l O ,  19% 1 l : O l ~  

0.208 
1.286 
2.923 
4.413 
5.593 
6.440 
6.950 
7.220 
7.290 
7.190 

6.760 
6.490 
6.210 
5.940 
5.682 
5.430 
5.187 
4.955 
4.733 
4.522 
4.320 
4.128 
3.945 
3.768 
3399 
3.440 
3.293 
3.153 
3.015 
2.886 
2.760 
2.642 
2.527 
2.416 
2.308 
2.207 

7.000 . 

4 2  1 



VACUUM .SLUG TEST,M. W&& MUMBE R 31567 
10.0 FI' WATER LEVEL DISPLAcEhiENT 

STATIC TRANSDUCER READING = 1.19 FI' 

TRANSDUCER 
HRsIMINuTE% SEWNDS REAWN6 

11:17 AM 43.5 3.304 
11:17 AM 
11:17 Ah4 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 

43.7 
43.9 
44.1 
44.3 
44.5 
44.7 
44.9 
45.1 
45.3 
45.5 
45.7 
45.9 
46.1 
46.3 
46.5 
46.7 
46.9 
47.1 
47.3 
47.5 
47.7 
47.9 
48.1 
48.3 
48.5 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 
50.1 
50.3 
50.5 
50.7 
50.9 

3.210 
3.121 
3.036 
2.956 
2.880 
2.805 
2.734 
2.668 
2.604 
2.545 

. 2.483 
2.424 
2.372 
2.323 
2.275 
2.226 
2.179 
2.139 
2.097 
2.062 
2.026 
1.987 
1.954 
1.914 
1.890 
1.859 
1.833 
1.791 
1.761 
1.734 
1.719 
1.705 
1.663 
1.650 
1.627 
1.606 
1.586 

TESTWASSTARTED LEVELDIBpLAClMEN'l 

7.6 2.114 
o m  T )  

7.8 
8.0 
8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
103 
10.4 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 . 
13.4 
13.6 
13.8 
14.0 
14.2 . 
14.4 
14.6 
14.8 
15.0 

2.020 
1.931 
1.846 
1.766 ' 

1.690 
1.615 
1.544 
1.478 
1.414 
1.355 
1.293 
1.234 
1.182 
1.133 
1.085 
1.036 
0.989 
0.949 
0.907 
0.872 
0.836 
0.797 
0.764 
0.724 
0.700 
0.669 
0.643 
0.60 1 
0.571 
0.544 
0.529 
0.515 
0.473 
0.460 
0.437 
0.416 
0.3% 



*. - -. 
FBMp-Osm-PH&3 DRAFT 

. 10.0 FT WATER UVEL DISPUCEMENT 
STATIC TRANSDUCER READING - 1.19 Ff 

4 2  1 

TMNSDUCER 
ERSMINUTES SECONDS btpllapMG 

11:17 AM 51.1 1.575 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11317 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 A M  
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 

51.3 
51.5 
51.7 
51.9 
52.1 
52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 
57.1 
57.3 
57.5 
57.7 
57.9 
58.1 
58.3 
58.5 

1.549 
1.541 
1.524 
1.518 
1.508 
1.497 
1.480 
1.475 
1.461 
1.454 
1.446 
1.434 
1.428 
1.416 
1.409 
1.393 
1.390 
1.377 
1.374 
1.373 
1.363 
1.357 
1.349 
1.344 
1.334 
1.330 
1.323 
1.315 
1.312 
1.308 
1.301 
1.297 
1.294 
1.288 
1.284 
1.280 
1.278 

A 2 . L  

15.4 
15.6 
15.8 
16.0 
16.2 
16.4 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21.0 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 

0.359 
0.351 
0.334 
0.328 
0.3 18 
0.307 
0.290 
0.285 
0.271 
0.264 
0.256 
0.244 
0.238 
0.226 
0.219 
0.203 
0.200 
0.187 
0.184 
0.183 
0.173 
0.167 
0.159 
0.154 
0.144 
0.140 
0.133 
0.125 
0.122 
0.118 
0.111 
0.107 
0.104 
0.098 
0.094 
0.090 
0.088 



STATIC TRANsbUCER XNG - 1.19 FT 

SECONDS REAINMG 
ll:17 AM 58.7 1.2'10 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:17 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 

58.9 
59.1 
59.3 
59.5 
59.7 
59.9 
0.1 
0.3 
0.5 
0.7 
0.9 
1.1 
1.3 
1 .5 
1.7 
1.9' 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 
4.7 
4.9 
5.1 
5.3 
5.5 
5.7 
5.9 
6.1 

1.273 
1.262 
1.265 
1.261 
1.262 
1.260 
1.256 
1.256 
1.252 
1.249 
1.251 
1.246 
1.246 
1.242 
1.242 
1.237 
1.236 
1.234 
1.234 
1.236 
1.230 
1.23 1 
1.236 
1.229 
1.232 
1.222 
1.226 
1.230 
1.220 
1.229 
1.221 
1.22 1 
1.221 
1.223 
1.214 
1.220 
1.216 

23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 
24.6 
24.8 
25.0 
25.2 
25.4 
25.6 
25.8 
26.0 . 
26.2 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
28.8 
29.0 
293 
29.4 
29.6 
29.8 
30.0 
30.2 

0.083 
0.072 
0.075 
0.071 
0.072 
0.070 
0.066 
0.066 
0.062 
0.059 
0.061 . 
0.0% 
0.0% 
0.052 
0.052 
0.047 
0.046 
0.044 
0.044 
0.046 
0.040 
0.041 
0.046 
0.039 
0.042 
0.032 
0.036 
0.040 
0.030 
0.039 
0.03 1 
0.03 1 
0.031 
0.033 
0.024 
0.030 
0.026 

P B R \ O U s \ s F I N E p H m A w - D . ~ l O .  19% 1 l : O l ~  

006279 
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i -  c -.  421 

VACUUM SLUG TEST ##4 rnLLNUMB ER 31567 
10.0 FI' WATERLEVEL DISPLACEMENT 

STATIC TRANSDUCER READING * 1.19 FI' 

r 
DATA LOGGER "EM& 

TRANSDUCER 
HRs/MIN1IITEs SECONDS m I N G  

11:18 AM 6.3 1.217 
ll:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
ll:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 
11:18 AM 

6.5 
6.7 
6.9 
7.1 
7.3 
7.5 
7.7 
7.9 
8.1 
8.3 
8.5 
8.7 
8.9 
9.1 
9.3 
9.5 
9.7 
9.9 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 
12.1 
12.3 
12.5 
12.7 
12.9 
13.1 
13.3 
13.5 
13.7 

1.218 
1.216 
1.215 
1.212 
1.221 
1.221 
1.216 
1.213 
1.216 
1.212 
1.209 
1.214 
1.207 
1.213 
1.214 
1.209 
1.211 
1.205 
1.216 
1.202 
1.209 
1.204 
1.204 
1.210 
1.201 
1.207 
1.206 
1.2Q9 
1.207 
1.198 
1.215 
1.197 
1.201 
1.206 
1.194 
1.211 
1.20 1 

ACTUALWATER 

30.4 
30.6 
30.8 
31.0 
31.2 
31.4 
31.6 
31.8 
32.0 
32.2 
32.4 
32.6 
32.8 
33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
37.2 
37.4 
37.6 
37.8 

0.028 
0.026 
0.025 
0.022 
0.03 1 
0.03 1 
0.026 
0.023 
0.026 
0.022 
0.019 
0.024 
0.017 
0.023 
0.024 
0.019 
0.021 
0.015 
0.026 
0.012 
0.019 
0.014 
0.014 
0.020 
0.01 1 
0.017 
0.016 
0.019 ' 

0.017 
0.008 
0.025 
0.007 
0.011 
0.016 
0.004 
0.02 1 
0.01 1 

P . ~ l O ,  1996 1131- 

000280 
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VACUUM SLUG TES T#4 WLLNLJMBER3 1567 
10.0 FT WATER LEVEL D B P L A m  

STATIC TRANSDUCER READING - 1.19 FT 

0.015 
0.01 1 
0.021 
0.011 



b 
L -  4Ql 

TABLED-5 i ,  -4HU-3 DRAFT 

VACUUM SLU G TES T #!5 WELL NUMB ER 31567 
10.0 F'T WATER LEVEL DISPLACEMENT 

STATIC TRANSDUCER W I N G  - 1.19 FT 

TRANSDUCER 
SECONDS READING 

11:30 AM 29.9 1.272 
11:30 A M  
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
1.1:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 

30.1 
30.3 
30.5 
30.7 
30.9 
31.1 
31.3 
31.5 
31.7 
31.9 
32.1 
32.3 
32.5 
32.7 
32.9 
33.1 
33.3 
33.5 
33.7 
33.9 
34.1 
34.3 
34.5 
34.7 
34.9 
35.1, 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 
36.5 
36.7 
36.9 
37.1 
37.3 

2.191 
3.839 
5.365 
6.616 
7.520 
8.090 
8.390 
8.480 
8.410 
8.230 
7.990 
7.730 
11.460 
7.190 
6.927 
6.671 
6.427 
6.189 
5.962 
5.748 
5.542 
5.354 
5.167 
4.988 
4.821 
4.666 
4.5 14 
4.367 
4.228 
4.0% 
3.968 
3.848 
3.734 
3.624 
3.5 16 
3.416 
3.319 

P . ~ l O ,  19% 1 1 9 1 ~  

TEST WAS STARTED LEVELDISPLACEMENT 

0.082 
@=om 

0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
.2.8 
3 .O 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 

1.001 
2.649 
4.175 
5.426 
6.330 
6.900 
7.200 
7.290 
7.220 
7.040 
6.80 
6.540 
6.270 
6.000 
5.737 
5.481 
5.237 
4.999 

4.558 
4.352 
4.164 
3.977 
3.798 
3.63 1 
3.476 
3.324 

3.038 
2.906 

* 2.778 
2.658 
2.544 
2.434 
2.326 
2.226 
2.129 

4.772 

3.177 

000182 . 

1 



VACUUM SLU G TEST $15 WELL.NUMBE R 31567 
10.0 PT WATJZRUVEL DISPLACEMENT 

STATIC TRANSDUCER REALDING = 1.19 FT 

I 

TRANSDUCER 
SECONDS RWMNG + 

11:30 AM 37.5 3.228 
11:m AM 37.7 
11:30 AM 37.9 
11:30 AM 38.1 
11:30 AM 38.3 
11:30 AM 38.5 
11:30 AM 38.7 
11:30 AM 38.9 
11:30 AM 39.1 
11:30 AM 39.3 
11:30 AM 39.5 
11:30 AM 39.7 
1l:u) AM 39.9 
11:30 AM 40.1 
11:30 AM 40.3 
11:30 AM 40.5 
11:30 AM 40.7 
11:30 AM 40.9 
113 0  AM 41.1 
11:30 AM 41.3 
11:30 AM 41.5 
11:30 AM 41.7 
11:30 AM 41.9 
11:30 AM 42.1 
11:30 AM 42.3 
11:30 AM 42.5 
11:30 AM 42.7 
11:30 AM 42.9 
11:30 AM 43.1 
11:30 AM 43.3 
11:30 AM 43.5 
11:30AM 9 43.7 
11:30 AM 43.9 
11:30 AM 44.1 
11:30 AM 44.3 
11:30 AM 44.5 
11:30 AM 44.7 
11:30 AM 44.9 

3.141 
3.051 
2.976 
2.890 
2.825 
2.757 
2.686 
.2.620 
2.557 
2.500 , 

2.44 1 
2.384 
2.33 1 
2.283 
2.236 
2.188 
2.143 
2.103 
2.064 
2.025 
1.990 
1.956 
1.924 
1.893 
1.861 
1.833 
1.802 
1.780 
1.756 
1.732 
1.712 
1.691 

1.645 
1.628 
1.607 
1.591 

4.667 

8.0 
8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 . 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 

' 13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 
15.2 

1.951 
1.867 
1.786 
1.708 
1.635 
1.567 
1.4% 
1.430 
1.367 
1.310 
1.251 
1.194 
1.141 
1.093 
1.046 
0.998 
0.953 
0.913 
0.874 
0.835 
0.800 
0.766 
0.734 
0.703 
0.671 
0.643 
0.612 
0.590 
0.566 
0.542 
0.522 
0.501 
0.477 
0.455 
0.438 
0.417 
0.40 1 



I . 

VACUUM SLU G TEST #5 WLL' NUMBER 31567 
10.0 FI'WATERLEVELDISPUCEMENT 

STATIC TRANSDUCER READING- 1.19 FT 

TRANSDUCER 
HRs/MMuTEs SECONDS READING 

11:30 AM 45.1 1.571 
11:30 Ah4 
11:30 AM 
11:30 AM 
11330 AM 
11:30 'AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
13330 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 

45.3 - 
45.5 
45.7 
45.9 
46.1 
46.3 
46.5 
46.7 
46.9 
47.1 
47.3 
47.5 
47.7 . 
47.9 
48.1 
48.3 , 

48.5 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 
so. 1 
50.3 
50.5 
50.7 
50.9 
51.1 
51.3 
51.5 
51.7 
51.9 
52.1 
52.3 
52.5 

1.5% 
1.542 
1.526 
1.513 
1.498 
1.487 
1.473 
1.463 
1.45 1 
1.441 
1.432 ' 

1.424 
1.412 
1.404 
1.397 
1.388 
1.381 
1.372 
1.368 
1.360 
1.354 
1.347 
1.341 
1.338 
1.330 
1.326 
1.319 
1.313 
1.308 
1.305 
1.302 
1.293 
1.293 
1.289 
1.286 
1.282 
1.278 

ELAISEDTIMESINCE ACTUALWATER 
TEST WAS STARTED LEVELDISPLACICMENT 

15.4 0.381 
@mom 0 

15.6 
15.8 
16.0 
16.2 
16.4 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 

20.2 
20.4 
20.6 
20.8 
21.0 
212 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 

20.0 

0.366 
0.352 
0.336 
0.323 
0.308 
0.297 
0.283 
0.273 
0.261 
0251 
0.242 
0.234 
0.222 
0.214 
0.207 
0.198 
0.191 
0.182 
0.178 
0.170 
0.164 
0.157 , 

0.151 
0.148 
0.140 
0.136 
0.129 
0.123 
'0.118 
0.115 
0.112 
0.103 
0.103 
0.099 
0.096 
0.092 
0.088 



VACUUM S LUG TEST #S WELLNUMBER3156 7 
10.0 FT WATERLEVELDISPLACEMENT 

STATIC TRANSDUCER W I N G  = 1.19 IT 

TRANSDWER 
HRs/MMuTcs SECONDS READING 

11:30 kM 52.7 1.276 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 @A 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:30 AM 
11:31 AM 

52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 
57.1 
57.3 
57.5 
57.7 
57.9 
58.1 
583 
58.5 
58.7 
58.9 
59.1 
59.3 
593 
59.7 
59.9 
0.1 

1.273 
1.271 
1.270 
1.268 
1.263 
1.259 
1.259 
1.253 
1.251 
1.250 
1.248 
1.248 

. 1.245 
1.246 
1.243 
1.241 
1.238 
1.239 
1.236 
1.231 
1.236 
1.231 
1.233 
1.229 
1.229 
1.232 
1.230 
1.223 
1.226 
1.223 
1.222 
1.224 
1.220 
1.228 
1.218 
1.221 
1.219 

23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 
24.6 
24.8 
25.0 
25.2 

.25.6 
25.8 
26.0 
26.2 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
28.8 
29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
30.2 
30.4 

. 25.4 

0.083 
0.081 
0.050 
0.078 
0.073 
0.069 
0.069 
0.063 * 

0.061 
0.060 
0.058 
0.058 
0.055 
0.056 
0.053 
0.05 1 
0.048 
0.049 
0.046 
0.041 
0.046 
0.041 
0.043 
0.039 
0.039 
0.042 
0.040 
0.033 
0.036 
0.033 
0.032 
0.034 
0.030 
0.038 
0.028 
0.03 1 
0.029 



VACUUM SLUG TEST #5 WEL L M  Ell31567 
10.0 FT WATER LEVEL DISPLACEMENT 

STATIC TRANSDUCER READING - 1.19 FT 

TRANsDDcEa 
HRs/MMuTEs SECONDS READING 

11:31 AM 0.3 1219 
11:31 AM 
11:31 Ahl 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 
11:31 AM 

0.5 
0.7 
0.9 
1.1 
1.3 
1.5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 
4.7 
4.9 
5.1 
5.3 
5.5 
5.7 
5.9 
6.1 
6.3 
6.5 
6.7 
6.9 
7.1 
7.3 
7.5 
7.7 

1.219 
1.216 
1.216 
1.215 
1.216 
1.212 
1.216 
1.210 
1.213 
1.210 
1.212 
1.213 
1.209 
1.212 
1.210 
1.212 
1.212 
1.210 
1.208 
1.211 
1.207 
1.209 
1.210 
1.206 
1.210 
1.207 
1.206 
1.212 
1.201 
1.210 
1.205 
1.211 
1.206 
1.210 
1.210 
1.205 
1.207 

30.6 
30.8 
31.0 
31.2 
31.4 
3 1.6 
3 1.8 
32.0 , 
32.2 
32.4 
32.6 
32.8 
33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 
36.0 
36.2 ' 

36.4 
36.6 
36.8 
37.0 
37.2 
37.4 . 
37.6 
37.8 
38.0 

0.029 
0.026 
0.026 

0.026 
0.022 
0.026 
0.020 
0.023 
0.020 
0.022 
0.023 
0.019 
0.022 
0.020 
0.0n 
0.022 
0.020 
0.018 
0.021 
0.017 
0.019 
0.020 
0.016 
0.020 
0.017 
0.016 
0.022 
0.011 
0.020 
0.015 
0.02 1 
0.016 
0.020 
0.020 
0.015 
0.017 

OQU 

F E R l O U ~ P € I I l U P P - D . ~ l O .  19% 1l:Olm OQO28ci 



VACUUM SLUG TEST# WEU-ER 31567 
10.0 F" WATERLEVELDISPUCEMENT 

STATIC TRANSDUCER READING - 1.19 PT 

TRANSDUCER 
Elasmmm SECONDS READWG 

11:31 AM 7.9 1.204 
11:31 8.1 1.208 
11:31 Alvl 8.3 1.202 
1k31 AM 8.5 1.197 
11:31 AM 8.7 1.209 
11:31 AM 8.9 1.197 

. 
TESTWASSTAR3lCD LEWLDIspLkcEMENl 

38.2 0.014 
38.4 0.018 
38.6 0.012 
38.8 0.007 
39.0 0.019 
39.2 0.007 

m = w  mm 

000157 



4 2  1. . -  
TABLE D-6 ---3 DRAFT 

VACUUM SLUG TEST #l WELLNUMB ER 31567 
1 T TET 

5.0 FT WATERLEVELDISPLACEMENT 
STATIC TRANSDUCER READING = 1.10 FT 

SECONDS READING 
12:WM 27.1 1.407 
12:30PM 
12:3OPM 
123OPM 
12r3owl 
12:- 
12:3Ow 
12:3oPM 
123- 
12:30PM 
12:- 
12:30PM, 
12:3OPM 
12:WPM 
12:30PM 
1230PM 
12:30PM 
123OPM 
1230PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:WPM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:3OPM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 

27.3 
27.5 
27.7 
27.9 
28.1 
28.3 
28.5 
28.7 
28.9 
29.1 
29.3 
29.5 
29.7 
29.9 
30.1 
30.3 
30.5 
30.7 
30.9 
31 .l 
31.3 
31.5 
31.7 
31.9 
32.1 
32.3 
32.5 
32.7 
32.9 
33.1 
33.3 
33.5 
33.7 
33.9 
34.1 
34.3 
34.5 
34.7 
34.9 
35.1 

1.668 
2.654 
3.581 
4.282 
4.757 
5.032 
5.142 
5.129 
5.029 
4.881 
4.721 . 
4.506 
4.41 9 
4.273 
4.140 
4.012 
3.893 
3.778 
3.669 
3.566 
3.469 
3.378 
3.291 
3.209 
3.129 
3.054 
2.982 
2.91 3 
2.849 
2.785 
2.725 
2.867 
2.61 2 
2.561 
2.509 
2.463 
2.416 
2.374 
2.331 
2.291 

P E R W U ~ P H I M P P - D . ~ l O ,  19% ll9lrm 

ACTUALWATER 
TEST WAS STARTED LEVELDcQpwcEMENll 

(SECONDS) 
0.007 0.0 

Page 1 

0.2 
0.4 
0.6 
0.8 
1 .o 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 . 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 ‘ 

4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4, 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 

0.288 
1.254 
2.181 
2.882 
3.357 
3.632 
3.742 
3.729 
3.629 
3.481 
3.321 
3.168 
’3.019 
2.873 
2.74 
2.612 
2.493 
2.378 
2.269 
2.168 
2.069 
1.978 
1.891 
1.809 
1.729 
1.654 
1.582 
1.51 3 
1.449 
1.385 
1.325 
1.267 
1.212 
1.161 
1.109 
1.063 
1 .Ole  
0.974 
0.931 
0.891 

000588 



pEMp(#spIT-pEm-3 DRAFT 

VA SLU 3 7  
POST INJECTION TES T 

5.0 E'" W A T E a L W E L D I S P U ~ N T  
STATIC "RANSDUCER READING - 1.40 F" 

aasIMIMJTEs SECONDS IaAD IMG 
. 12- 35.3 2.263 

12:30PM 
12:3OPM 
12:30PM 
1230PM 
12:5opM 
12:30PM 
12:- 
12:3oPM 
123OPM 
12:30PM 
1230PM 
12:30PM 
12:3OPM 
12:WM 
12:30PM 
12:30PM 
12:3OPM 
12:30?M 
12:3OPM 
12:WM 
12:- 
12:30PM 
12:30PM 
12:WM 
12:30PM 
12:30PM 
12- 
123OPM 
123OPM 
123OPM 
12:3WM 
12:30PM 
12:3OPM 
12:3WM 
12:3OPM 
12:3WM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 

35.5 
35.7 
35.9 
36.1 
36.3 
38.5 
38.7 
36.9 
37.1 
37.3 
37.5 
37.7 
37.9 
38.1 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 
39.9 
40.1 
40.3 
40.5 
40.7 
40.9 
41 .l 
41.3 
41.5 
41.7 
41.9 
42.1 
42.3 
42.5 
42.7 
42.9 
43.1 
43.3 

2.216 
2.181 
2.148 
2.1 16 
2.085 
2.054 
2.026 
1.998 
1.971 
1.947 
1.924 
1.901 
1.879 
1.858 
1.838 
1.819 
1.801 
1.784 
1.767 
1.751 
1.737 
1.722 
1.710 
I .697 
1.683 
1.671 
1.660 
1.649 
1.840 
1.630 
1.620 
1.61 1 
1.603 
1.594 
1.588 
1 .579 
1 S72 
1.566 
1.557 
1.553 

TESTWASSTARTED LEWLDlSPIhCEMEX 
T) 

8.2 0.&53 
8.4 
8.6 
8.8 
9.0 
8.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
122 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8. 
15.0 
152 
15.4 
15.6 
15.8 
16.0 
16.2 . 

0.816 
0.781 
0.748 . 
0.718 
0.685 
0.654 
0.626 
0.598 
0.571 
0.547 
0.524 
0.501 
0.479 
0.458 
0.438 
0.419 
0.401 
0.384 
0.367 
0.351 
0.337 
0.322 
0.31 
0.297 
0.283 
0271 
0.28 

0.249 
0.24 
0.23 
0.22 
0.21 1 
0.203 
0.194 
0.1 88 
0.179 
0.172 
0.166 
0.157 
0.153 



VACUUM SLUG TEST #1 WELL NUMB ER 31567 
POST INJE CTIQN TEST 

5.0 FT WATER LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING * 1.40 FT 

TRANSDUCER 
SECONDS READING 

12:3OPM 43.5 1.547 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:wPM 
12:3opM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
1230PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 

12:30PM 
12:30PM 
1230PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 

12:30PM - 

43.7 
43.9 
44.1 
44.3 
44.5 
44.7 
44.9 
45.1 
45.3 
45.5 
45:7 
45.9 
46.1 
46.3 
46.5 
46.7 
46.9 
47.1 
47.3 
47.5 
47.7 
47.9 
48.1 
48.3 
48.5 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 
50.1 
50.3 
50.5 
50.7 
50.9 
51 .l 
51.3 
51.5 

1.539 
1.536 
1.530 
1.525 
1.519 
1.515 
1.51 1 
1.506 . 
1.502 
1.499 
1.495 
1.490 ' 

1.489 
1.481 
1.482 
1.478 
1.473 
1.472 
1.471 
1.468 
1.484 
1.463 
1.462 
1.459 
1.457 
1.455 
1.453 
1.453 
1.451 
1.448 
1.445 
1.447 
1.444 
1.444 
1.441 
1.442 
1.438 
1.437 
1.435 
1.436 

TEST WAS STARTED LEMCLDISPLACEMEN'I 
mCoND!9) (FEET) 

16.4 0.147 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 

.19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21 .o 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 
23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 

Page 3 

0.139 
0.136 
0.13 
0.125 
0.119 
0.115 
0.1 11 
0.106 
0.102 
0.099 
0.095 
0.09 
0.089 
0.081 
0.082 
0.078 
0.073 
0.072 
0.071 
0.068 
0.064 
0.063 
0.062 
0.059 
0.057 
0.055 
0.053 
0.053 
0.051 
0.048 
0.045 
0.047 
0.044 
0.044 
0.041 
0.042 
0.038 
0.037 
0.035 
0.036 

4 2  t 

008190 



UC'ER REABIlyG = 1.40 FI' 

- SECONDS REAQ WG 
1230PM 51.7 . 1.435 
12:30PM 
123OPM 
12:30PM 
12:30PM 
12:3oPM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:3OPM 
12:WM 
12:30PM 
12:30PM 
12:3OPM 
12:30PM 
12:WM 
12:30PM 

12:30PM 
12:3WM 
1230PM 
12:30PM 
12:3OPM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
12:30PM 
1230PM 
12:30PM 
12:30PM 
1230PM 
12:30PM 
12:30PM 

12:30Pkl 

51 .9 
52.1 
52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 
57.1 
57.3 
57.5 
57.7 
57.9 
58.1 
58.3 
58.5 
58.7 
58.9 
59.1 
59.3 
59.5 
59.7 

1.431 
1.431 ;g: 1. 0 

1.428 
1.428 
1 .I27 
1.427 ~ 

1.128 
1 . a 5  
1.425 
1.95 

1. 'Z 
1 .a0 
1.4121 
1.4pz 
1 .a 
1.421 
1.4Pl 
1.4b 
1.419 
1.421 
1.420 
1 .Si 9 
1.41 9 
1.4j8 
1.419 
1.4c 8 
1.447 
1.41 9 
1.417 
1.417 
1.416 
1.446 
1.448 
1.413 

s) 
24.6 0.035 
24.8 
25.0 
252 
25.4 
25.6 
25.8 

' 26.0 
28.2 
26.4 
28.6 
26.8 
27.0 

.272 
27.4 
27.6 
27.8 . 
28.0 
28.2 
28.4 

' 28.6 
28.8 
29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
30.2 
30.4 
30.6 
30.8 
31 .O 
31.2 
31.4 
31.6 
31.8 
32.0 
32.2 
32.4 
32.6 

0.034 
0.034 
0.031 
0.031 
0.029 
0.026 
0.03 

0.028 
0.028 
0.027 
0.027 
0.026 
0.025 
0.025 
0.025 
0.023 
0.023 
0.02 
0.021 
0.022 
0.022 
0.021 
0.021 
0.021 
0.01 9 
0.021 
0.02 

0.01 9 
0.01 9 
0.01 8 
0.01 9 
0.01 8 
0.01 7 
0.01 9 
0.01 7 
0.017 
0.016 
0.010 
0.016 
0.01 3 



VACuyM S LUG T EST#1 WELJJNUMB ER 3156 7 
POST INJEC TION TEST 

5.0FTWATERLEVELDISPLACEMENT 
STATIC TRANSDUCER READING - 1.40 FT 

TRANSDUCER 
HBs/MMuTEs SECONDS READING 

12:30PM 59.9 1.416 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31PM 

0.1 
0.3 
0.5 
0.7 
0.9 
1 .l 
1.3 
1.5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 
4.7 
4.9 
5.1 
5.3 
5.5 
5.7 
5.9 
6.1 
.6.3 
6.5 
6.7 
6.9 
7.1 
7.3 
7.5 
7.7 
7.9 

1.415 
1.41 5 
1.416 
1.415 
1.416 
1.416 
1.414 
1.417 
1.415 
1.417 
1.416 
1.416 
1.416 
1.416 
1.416 
1.414 
1.41 5 
1.415 
1.414 
1.414 
1.416 
1.41 5 
1.414 
1.414 
1.414 
1.414 
1.414 
1.414 
1.41 3 
1.414 
1.414 
1.414 
1.413 
1.414 
1.41 3 
1.413 
1.41 3 
1.41 3 
1.413 ' 

1.413 

ELAPsEDTlMEsMcE ACTUAL WATER 
TEST WAS STARTED LEVEL DISPLACEMEN 

32.8 0.016 
(SECONDS) 

33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
372 
37.4 
37.6 
37.8 
38.0 
38.2 
38.4 
38.6 
38.8 
39.0 
39.2 
39.4 
39.6 
39.8 
40.0 
40.2 
40.4 
40.6 
40.8 
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0.01 5 
0.01 5 
0.016 
0.01 5 
0.016 
0.016 
0.01 4 
0.01 7 
0.01 5 
0.017' 
0.016 
0.016 
0.016 
0.016 
0.016 
0.014 
0.01 5 
0.01 5 
0.014 
0.014 
0.016 
0.01 5 
0.014 
0.014 
0.014 
0.014 
0.014 
0.01 4 
0.01 3 
0.014 
0.014 
0.014 
0.01 3 
0.014 
0.01 3 
0.01 3 
0.01 3 
0.01 3 
0.013 
0.01 3 



VACUU M SLUG $EST #1 WELL NUMB ER 31567 
POSri mmm ON TEST 

L,EVELDISPLACEMEN" 
READING - 1.40 F'T 

HRs/I#MuTIEs SECONDS REA$ ING 
1231PM 8.1 1.113 
12:31 PM 
12:31PM 
12:31 PM 
12131PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
1231PM 
12:31PM 
1231PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
1231PM 
12:31 PM 

8.3 
8.5 
8.7 
8.9 
9.1 
9.3 
9.5 
9.7 
9.9 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 
12.1 
12.3 
12.5 
12.7 
12.9 
13.1 
13.3 
13.5 
13.7 
13.9 
14.1 
14.3 
14.5 
14.7 
14.9 
15.1 
15.3 
15.5 
15.7 
15.9 
16.1 

1.41 3 

1. l*T2 11 
1.41 1 
1.41 1 

1.41 1 

1.49 1 
1.4v 1 
1.4rll 
1.412 ' 

1.47 1 
1.41 3 
1.41 1 
1.412 
1.41 3 
1.412 
1.41,3 
1.412 
1.41 3 
1.41!1 
1.41 '1 
1.41 0 
1.41 1 
1.412 
1.41 j 
1.41s 
1.41 1 
1.41 0 
1.41 1 
1.41 0 
1.41d 
1.41 0 
1.410 
1.41 1 
1.408: 
1.41 1 
1.4101 
1.410 

1.41 1 

1 .dl10 . 
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TEST WAS STARTED LEVEL DISPUCEMEN 
(SEcBloDS) T )  

41 .O 0.013 
41.2 
41.4 
41.6 
41.8 
42.0 
42.2 
42.4 
42.6 
42.8 
a 0  
43.2 
43.4 
43.6 
43.8 
44.0 
44.2 
44.4 
44.6 
44.8 
45.0 
45.2 
45.4 
45.6 
45.8 
46.0 
46.2 
46.4 
46.6 
46.8 
47.0 
47.2 
47.4 
47.6 
47.8 
48.0 
48.2 
48.4 
48.6 
48.8 
49.0 

0.01 3 
0.012 
0.01 1 
0.01 1 
0.01 t 
0.01 1 
0.01 1 
0.01 
0.01 1 
0.01 1 
0.01 1 
0.012 
0.01 1 
0.01 3 
0.01 1 
0.012 
0.01 3 
0.012 
0.01 3 
0.012 
0.013 
0.01 1 
0.01 1 
0.01 
0.01 1 
0.012 
0.01 1 
0.013 
0.01 1 
0.01 
0.01 1 
0.01 
0.01 
0.01 
0.01 

0.01 1 
0.008 
0.01 1 
0.01 
0.01 



: 4 2 1  
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VACUU M SLUG TEST R1 m L L m B  ER 31567 
PQ$T INJECT ION TES T 

5.0 FI' WATER LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING- 1.40 FT 

v 
DATA LOGGER TlME; 

TRANSDUCEB 
&Rs/MMuTES SECONDS READING 

1231PM 16.3 1.410 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
1231PM 
12:31 PM 
12:31PM 
12:31PM 
1231PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 

12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
1231PM 
12:31PM 
12:31 PM 

12~31 PM * 

16.5 
16.7 
16.9 
17.1 
17.3 
17.5 
17.7 
17.9 
18.1 
18.3 
18.5 
18.7 
18.9 
19.1 
19.3 
19.5 
19.7 
19.9 
20.1 
20.3 
20.5 
20.7 
20.9 
21 .l 
21.3 
21.5 
21.7 
21.9 
22.1 
22.3 
22.5 
22.7 
22.9 
23.1 
23.3 
23.5 
23.7 
23.9 
24.1 
24.3 

1.408 
1.408 
1.412 
1.408 
1.410 
1.408 
1.410 
1.410 
1.410 
1.41 0 
1.410 
1.410 
1.408 
1.410 
1.410 
1.410 
1.410 
1.41 0 
1.410 
1.410 
1.41 1 
1.41 0 
1.41 1 
1.41 0 
1.41 0 
1.410 
1.410 
1.41 1 
1.41 0 
1.41 1 
1.409 
1.410 
1.412 
1.410 
1.41 1 
1.408 
1.410 
1.410 
1.41 0 
1.41 1 

ACTUAL WATER 
TESTWASSTARTED LEVELDLspLAcEMENl 

(SECONDS) T) 
49.2 0.01 
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49.4 
49.6 
49.8 
50.0 
50.2 
50.4 
50.6 
50.8 
51 .o 
51.2 
51 .4 
51.6 
51.8 
52.0 
522 
52.4 
52.6 
52.8 
53.0 
53.2 
53.4 
53.6 
53.8 
54.0 
54.2 
54.4 
54.6 
S4.8 
55.0 
55.2 
55.4 
55.6 
55.8 
56.0 
562 
56.4 
56.6 
56.8 
57.0 
57.2 

0.008 
0.008 
0.012 
0.008 
0.01 

0.008 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.008 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 1 
0.01 
0.01 1 
0.01 
0.01 
0.01 
0.01 
0.01 1 
0.01 
0.01 1 
0.009 
0.01 
0.012 
0.01 
0.01 1 
0.008 
0.01 
0.01 
0.01 
0.01 1 

000294 
. f '  



VACWM SLUG TEST #I wELL,NuM3 ER 31567 

UCERREADING - 1.40 FI' 

HBslMMuTEs SECONDS RE& MG 
12:31PM 24.5 1.41 0 
12:31PM 
12:31PM 
12:31PM 
1231 PM 
12:31PM 
12:31PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31PM 
12:31 PM 
12:31PM 
12:31W 
12:31PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31W 
12:31 PM 
12:31 PM 
12:31PM 
12:31PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 

24.7 
24.9 
25.1 
25.3 
25.5 
25.7 
25.9 
26.1 
26.3 
26.5 
26.7 
26.9 
27.1 
27.3 
27.5 
27.7 
27.9 
28.1 
28.3 
28.5 
28.7 
28.9 
29.1 
29.3 
29.5 
29.7 
29.9 
30.1 
30.3 
30.5 
30.7 
30.9 
31 .l 
31.3 
31.5 
31.7 
31.9 
32.1 
32.3 
32.5 

1 .tl 1 
1 . q o  

1 .+o 
1.41 1 

1.41 1 
1.411 1 

1.4 lS4r 1 
1.407 
1.409 

1.410 
1.410 

1.4 lS4$ 0 
1.408 
1.440 
1.41 0 
1.410 
1.410 
1.4# 
1.411 
1.410 

1.41 1 
1.4110 
1.41b 
1.410 
1.41 I1 
1.41 b 
1.41 3 
1.410 
1.41 b 
1.41 1 
1.409 
1.410 
1.414 
1.41 0 
1.41 1 
1.416 

1.409 

1.4@ 

WAS STARTED LEVEL DISPWCEMEN' 
@EcoNDs) T )  

37.4 0.01 
57.6 
57.8 
58.0 
58.2 
58.4 
58.6 
58.8 
59.0 
59.2 
59.4 
59.6 
SQ.8 
.60.0 
60.2 
60.4 
60.6 
60.8 
61 .o 
61.2 
61.4 
61.6 
61.8 
62.0 
62.2 
62.4 
62.6 
62.8 
63.0 
63.2 
63.4 
63.6 
63.8 
64.0 
64.2 
64.4 
64.6 
64.8 
65.0 
65.2 
65.4 

. .  
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0.01 1 
0.01 

0.01 1 
0.01 
0.01 1 
0.01 1 
0.008 
0.01 1 
0.007 
0.009' 
0.009 
0.01 
0.01 
0.008 
0.01 
0.008 
0.01 
0.01 
0.01 
0.01 
0.008 
0.01 1 
0.01 
0.009 
0.01 1 
0.01 
0.01 
0.01 
0.01 1 
0.01 
0.01 1 
0.01 
0.01 
0.01 1 
0.009 
0.01 
0.01 
0.01 
0.01 1 
0.01 



4 2 1  
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M--RI&3 DRAFl' 

VACUUM SLUG TE$ T #1. ' C N E L L , m E  R 31567 
POST INJEC'I2ON TEST 

5.0FTWA~LEVELDIspwIcEMENT 
STATIC TRANSDUCER READING - 1.40 FT 

TLUNSDUCER 
SECONDS READING 

12:31PM 32.7 1.41 1 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 

. 12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:SlPM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 
12:31 PM 

32.9 
33.1 
33.3 
33.5 
33.7 
33.9 
34.1 
34.3 
34.5 
34.7 
34.9 
35.1 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 
36.5 
36.7 
36.9 
37.1 
37.3 
37.5 
37.7 
37.9 
38.1 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 
39.9 
40.1 
40.3 
40.5 
40.7 

1.41 0 
1.41 1 
1.41 0 
1.41 0 
1.410 
1.410 
1.410 
1.410 
1.410 
1.409 
1.410 
1.410 
1.408 
1.41 1 
1.407 
1.408 
1.409 
1.408 
1.410 
1.407 
1.408 
1.408 
1.408 
1.407 
1 -407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
1.407 
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TEST WAS STARTED LEVEL DISPLACEMEN1 
T )  

65.6 * 0.011 
65.8 
66.0 
66.2 
66.4 
66.6 
66.8 
67.0 
67.2 
67.4 
67.6 
67.8 
68.0 
68.2 
68.4 
68.6 
68.8 
69.0 
692 
69.4 
69.6 
69.8 
70.0 
70.2 
70.4 
70.6 
70.8 
71 .O 
71.2 
71.4 
71.6 
71.8 
72.0 
722 
72.4 
72.6 
72.8 
73.0 
73.2 
73.4 
73.6 . 

0.01 
0.01 1 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.009 ' 
0.01 
0.01 
0.008 
0.01 1 
0.007 
0.008 
0.009 
0.008 
0.01 
0.007 
0.008 
0.008 

* 0.008 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 

000196 



1231PM '40.9 1 4 7  73.8 0.007 
I 12:31PM 41 .l 1.4b7 I I 74.0 0.007 I 

I 

. .. 

I -J 
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VACUUM SLUG TEST #k2 WELL NIUWIBE j ' a  R 31567 
POST I h L l E C M O N ' ~  

5.0 FT W A W  LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING - 1.42 IT 

TRANSDUCER 
BRs/MMuTEs SECONDS REXDMG 

1236 PM 31.9 1 . a 9  
12:36 PM 
12:36 PM 
1236 PM 
12:s PM 
12% PM 
12:s PM 
12:s PM 
1236 PM 
1236 PM 
1238 PM 
12:s PM 
12% PM 
1236 PM 
12:s PM 
12:s PM 
12:s PM 
12:36 PM 
12:s PM 
12:s PM 
1236 PM 
12% PM 
1236 PM 
12:s PM 
12:s PM 
1 2 9  PM 
12:36 PM 
12:s PM 
1 2 3  PM 
1 2 3  PM 
1 2 9  PM 
12:s PM 
1 2 3  PM 
1236 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
1236 PM 
12:s PM 
12:s PM 

32.1 
32.3 
32.5 
32.7 
32.9 
33.1 
33.3 
33.5 
33.7 
33.9 
34.1 
34.3 
34.5 
34.7 
34.9 
35.1 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 
36.5 
36.7 
36.9 
37.1 
37.3 
37.5 
37.7 
37.9 
38.1 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 
39.9 

1.465 
1.923 
2.944 
3.807 
4.437 
4.843 
5.069 
5.1 35 
5.093 
4.983 
4.838 
4.681 
4.530 
4.383 
4.244 
4.110 
3.985 
3.866 
3.755 
3.644 
3.542 
3.445 
3.354 
3.269 
3.186 
3.107 
3.035 
2.968 
2.895 
2.831 
2.770 
2.709 
2.653 
2.599 
2.548 
2.499 
2.452 
2.407 
2.364 
2.324 

. 
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TEST WAS STARTED LEVEL DISPWCEMEN? 
@Ecm 0 

0.0 0.049 
0.2 
0.4 
0.6 
0.8 
1 .o 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 

0.045 
0.503 
1.524 . 
2.387 
3.017 
3.423 
3.649 
3.71 5 
3.673 
3.563 
3.418 
3.261 
3.110 
2.963 
2.824 
2.690 
2.565 
2.446 
2.335 
2.224 
2.122 
2.025 
1.934 
1.849 
1.766 
1.687 
1.61 5 
1.543 
1.475 
1.41 1 
1.350 
1.289 
1.233 
1.179 
1.128 
1.079 
1.032 
0.987 
0.944 
0.904 

000198 
I .  
'2 * 



STATIC TRANQDucER READING - 1.42 FT 

SECONDS R&AID ' hG 
12:s PM' 40.1 2.2M 
1238 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12% PM 
12:W PM 
123% PM 
1236 PM 
12:a PM 
1236 PM 
12:s PM 
12:s PM 
12:s PM 
1236 PM 
12:s PM 
12:s PM 
1236 PM 
1236 PM 
12:s PM 
1238 PM 
2236 PM 
12:s PM 
1236 PM 
12:s PM 
12:s PM 
1236 PM 
1236 PM 
1256 PM 
1236 PM 
1236 PM 
12:s PM 
1236 PM 
1236 PM 
12:s PM 
12:s PM 

40.3 
40.5 
40.7 
40.9 
41.1 
41.3 
41.5 
41.7 
41 .9 
42.1 
42.3 
42.5 
42.7 
42.9 
43.1 
43.3 
43.5 
43.7 
43.9 
44.1 
44.3 
44.5 
44.7 
44.9 
45.1 
45.3 
45.5 
45.7 
45.9 
46.1 
46.3 
46.5 
46.7 
46.9 
47.1 
47.3 
47.5 
47.7 
47.9 
48.1 

2.246 
2.200 
2.17k 

::if 
2.07 
2 . w  
2.019 
1 .m 
1 .Wb 
i .wh 
1.917 

lS8? 1.87 
1 .w 
1.8s 
1.816 
1.79il 
1.780 
1.763 
1.74b 
1.734 
1.720 
1.7014 

1.680 
1 .#7 
1.6515 
1 .w 
1.635 
1 .€ab 
1.61iS 
1.610 
1.603 
1.594 
1 .sat 
1.579 
1.573 
1 . w  
1.560 

1 .ey 

Page 2 

8.4 
8.6 
8.8 
0.0 
0 9  
9.4 
9.6 
9.8 
1 Q.0 
10.2 
10.4 
10.6 
40.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
122 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
142 
14.4 
14.6 
14.8 
15.0 
15.2 
15.4 
15.6 
15.8 
16.0 
16.2 

0.826 
0.789 
0.755 
0.720 
0.688 
0.858 
0.628 
0.599 
0.572 
0.545 
0.521 
0.497 
0.475 
0.452 
0.433 
0.412 
0.305 
0.377 
0.380 
0.343 
0.328 
0.314 
0.300 
0.284 
0.272 
0.260 
0.247 
0335 
0.223 
0.21 5 
0.208 
0.199 
0.190 
0.183 
0.174 
0.167 
0.159 
0.3 53 
0.146 
0.140 
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POST IN JECTIOW TEST 
5.0FT WATERLEVELDISPLACEMENT 

STATIC "RANSDVCER READING - 1.42 FT 

HBs/MMuTEs SECONDS, READING 
1236 PM 48.3 1.553 
12:s PM 
12% PM 
1236 PM 
1236 PM 
12:s PM 
1238 PM 
12:36 PM 
12:s PM 
12:s PM 
1236 PM 
12:s PM 
12% PM 
12:s PM 
1236 PM 
12:s PM 
1236 PM 
1226 PM 
12% PM 
1236 PM 
12:s PM 
1238 PM 
12:s PM 
12:M PM 
12:s PM 
12:s PM 
1236 PM 
1236 PM 
12% PM 
123 PM 
12:s PM 
129 PM 
12:.36 PM 
12:s PM 
12% PM 
1236 PM 
12:s PM 
12:s PM 
12% PM 
12:M PM 
12% PM 

48.5 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 
50.1 
50.3 
50.5 
50.7 
50.9 
51.1 
51.3 
51 .5 
51.7 
51.9 
52.1 
52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 * 

54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 

1.547 
1 .a2 
1.536 
1.531 
1 .526 
1.520 
1.516 
1.51 1 
1.507 
1.503 
1.499 
1.496 
1.492 
1.489 
1 -485 
1.483 
1.480 
1.477 
1.474 
1.471 
1.470 
1.467 
1.465 
1.463 
1.461 
1.459 
1 .457 
1.455 
1.454 
1.451 
1.451 
1.448 
1.446 
1.445 
1.445 
1.443 
1.443 
1.441 
1.440 
1.439 

TEST WAS STARTED LEVEL DIsPWCEMEN' 
SECONDS) 

0.133 16.4 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
182 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21 .o 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 
23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 

0.127 
0.122 
0.1 16 
0.1 11 
0.106 
0.1 00 
0.096 
0.091 
0.087 
0.083 
0.079 
0.076 
0.072 
0.069 
0.065 
0.063 
0.060 
0.057 
0.054 
0.051 
0.050 
0.047 
0.045 
0.043 
0.041 
0.039 
0.037 
0.035 
0.034 
0.031 
0.031 
0.028 
0.028 
0.025 
0.025 
0.023 
0.023 
0.021 
0.020 
0.019 

4 2 1  



SDUCkR READBlG = 1.42 FI' 

1 
DATA -R I 

TIUN$DUCER 
BRs/MMuTEs SECONDS REsIl) MG 

12:s PM 56.5 11.437 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:36 PM 
1236 PM 
1238 PM 
12:s PM 
1236 PM 
12:s PM 
12:s PM 
12:s PM 
12:36 PM 
1236 PM 
12:s PM 
12:d PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
1237 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 

56.7 
56.9 
57.1 
57.3 
57.5 
57.7 
57.9 
58.1 
58.3 
58.5 
58.7 
58.9 
59.1 
59.3 
59.5 
59.7 
59.9 
0.1 
0.3 
0.5 
0.7 
0.9 
1.1 
1.3 
1.5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 

11.437 
11.438 
11434 
11433 
11433 
1~431 
1 !430 
11430 
1.420 
1,429 
1 !428 
1.428 
1 1426 
11426 
1 !426 
1 !426 
1 !425 
1.423 
1 1425 
1 1423 
1 !423 
1 !422 
1.422 
1 A22 
1.1420 
1.420 
1 .a20 
1.420 
1.41 9 
1.419 
1.419 
1.41 9 
1.41 9 
1.41 9 
1.41 9 
1.419 
1.418 
1.41 9 
1.41 8 
1.416 

T&STWA8 STARTED LEVEL DXSPLACEMEN'I o , .  me19 
24.6 0,017 
24.8 
25.0 
25.2 
25.4 
25.6 
25.8 
26.0 
26.2 
26.4 
26.6 
26.8 
27.0 

. 27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
28.8 
29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
30.2 
30.4 , 

30.6 
30.8 
31 .O 
31.2 
31.4 
31.6 
31.8 
32.0 
32.2 
32.4 
32.6 

0.01 7 
0.016 
0.01 4 
0.01 3 
0.01 3 
0.01 1 
0.01 0 
0.01 0 
0.009 
0.009 
0.008 
0.008 
0.006 
0.006 
0,006 
0.006 
0.005 
0,003 
0.005 
0.003 
0.003 
0.002 
0.002 
0.002 
0.000 
0.000 
0.000 
0.000 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.002 
-0.001 
-0.002 
-0.004 

I 



VACUUM S LUG TES T#31 'WELB6@WMBE R 31567 
POST XIVJE CTION TEST 

5.0 FT WATER LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING - 1.42 FT 

TRANSDUCEII 
HRs/MINuTEs SECONDS READING 

12:37 W 4.7 1.415 
12:37 PM 
12:37 PM 
12:37 PM 
1237 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
1237 PM 
12:37 PM 
1237 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 
12:37 PM 

4.9 
5.1 
5.3 
5.5 
5.7 
5.9 
6.1 
6.3 
6.5 
6.7 
6.9 
7.1 
7.3 
7.5 
7.7 
7.9 
8.1 
8.3 
8.5 
8.7 
8.9 
9.1 
9.3 
9.5 
9.7 
9.9 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 

1.412 
1.416 
1.41 5 
1.416 
1.416 
1.415 
1.415 
1.414 . 
1.414 
1.412 
1.416 
1.414 
1.412 
1.414 
1.412 
1.414 
1.412 
1.412 
1.412 
1.412 
1.412 
1.412 
1.413 
1.41 3 
1.412 
1.41 1 
1.412 
1.41 1 
1.412 
1.412 
1.412 
1.412 
1.41 1 
1.412 
1.412 
1.412 

PBR\OUS\SPINJ.-balo, 1996 1l:Olam 

TEST WAS STARTED LEVEL DISPLACEMEN' 

33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
342 
34.4 
34.6 
34.8 
35.0 
35.2 

. 35.4 
35.6 
35.8 
36.0 
362 
36.4 
36.6 
36.8 
37.0 
37.2 
37.4 
37.6 
37.8 
38.0 
382 
38.4 
38.6 
38.8 
39.0 
392 
39.4 
30.6 
39.8 
40.0 

-0.008 
-0.004 
-0.005 
-0.004 
-0.004 
-0.00s 
-0.005 
-0.006 
-0.006 
-0.008 
-0.004 
-0.006 
-0.008 
-0.006 
-0.008 
-0.006 
-0.008 
-0.008 
-0.008 
-0.008 
-0.008 
-0.008 
-0.007 
-0.007 
-0.008 
-0.009 
-0.008 
-0.009 
-0.008 
-0.008 
-0.008 
-0.008 
-0.009 
-0.008 
-0.008 
-0.008 

000202 psoe 5 
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i 

VACUUM SLUG 'isEsT #3 WELL NUMB ER 31567 

TRAF~SDUCER 
HRs/MwLfiEs SECONDS RFkp MG 

1 242 43.9 1 .ai 
1 242 
1242 
1 242 
1 242 
1 242 
1 242 
1242 
1 242 
1242 
1 242 
1242 
1242 
1 242 
1 242 
1242 
1 242 
1242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1242 
1 242 
1 242 
1 242 
1 242 
1 242 

44.1 
44.3 
44.5 
44.7 
44.9 
45.1 
45.3 
45.5 
45.7 
45.9 
46.1 
46.3 
46.5 
46.7 
46.9 
47.1 
47.3 
47.5 
47.7 
47.9 
48.1 
48.3 
48.5 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 
50.1 
50.3 
50.5 
50.7 
50.9 
51 .l 
51 .3 
51.5 
51.7 
51 .9 

4 .so2 

1::: 

1::: 

1% 
1::; 

4.016 
q.550 

9.095 
5.043 
4.932 
4.794 

4.350 

d.963 
3.846 
3.732 
3.624 
31.523 
q.426 
9.336 
3.251 
31.1 69 
3.091 
3L017 
2.946 
2.878 
21815 
2~752 
2,694 
2.638 
2.585 
2.534 
2,486 
21438 
2,392 
2.344 
2,303 

TEST WAS STARTED LEVEL DISPLACEMEN1 

0.0 0.001 
~JlcQNDsI 

0.2 
0.4 
0.6 
0.8 
1 .o 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 . 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 

0.102 
0.933 
1.879 
2.61 6 
3.150 
3.488 
3.655 
3.695 
3.643 
3.532 
3.394 
3.244 
3.093 
2.050 
2.817 
2.687 
2.563 
2.446 
2.332 
2.224 
2.123 
2.026 
1.936 
1.851 
1.769 
1.691 
1.61 7 
1.546 
1.478 
1.415 
1.352 
1.294 
1.238 
1.185 
1.134 
1 .om 
1.038 
0.992 
0.944 
0.903 



b p . '  421 

VACUUM SLUG "E ST#3, WE L L ? % m E R  31567 
POST rndECTI0 NTEST 

5.0 FT WA'IZR LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING ~ 4 . 4 0  F" 

TRANSDUCER 
HRs/MMuTEs SECONDS REAbplG 

1 242 52.1 2.261 
1 242 
1 242 
1 242 
.i 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1 242 
1243 

52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 
57.1 
57.3 
57.5 
57.7 
57.9 
58.1 
58.3 
58.5 
58.7 
58.9 
59.1 
59.3 
59.5 
59.7 
59.9 
0.1 

2.232 
2.200 
2.165 
2.132 
2.098 
2.062 
2.039 
2.012 
1.982 
1.959 
1.934 
1.91 0 
1.886 
1.867 
1.845 
1.824 
1.808 
1.790 
1.774 
1.758 
1.744 
1.729 
1.714 
1.699 
1.688 
1.676 
1.664 
1.653 
1.642 
1.632 
1.624 
1.613 
1.606 
1.597 
1.589 
1.583 
1 376 
1.568 
1.562 ' 
1.556 

8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 
10.6 

. 10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 
15.2 
15.4 
15.6 
15.8 
16.0 
16.2 

0.861 
0.632 
0.800 
0.765 
0.732 
0.698 
0.662 
0.639 
0.612 
0.582 
0.559 
0.534 
0.510 
0.486 
0.467 
0.445 
0.424 
0.408 
0.390 
0.374 
0.358 
0.344 
0.329 
0.314 
0.209 
0.288 
0276 
0.264 
0.253 
0.242 
0.232 
0.224 
0.21 3 
0.206 
0.1 97 
0.189 
0.183 
0.176 
0.168 
0.162 
0.1 56 



5.0 FT WATER LEVEL D ~ ~ C E M E N ' T  
STATIC TRANSDUCER READING = 1.40 F7' 

BRs/NLMpTEs SECONDS RE@ PJG 
1243 0.3 . 1i.519 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1 243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 

0.5 
0.7 
0.9 
1.1 
1.3 
1 .5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 
4.7 
4.9 
5.1 
5.3 
5.5 
5.7 
5.9- 
6.1 
6.3 
6.5 
6.7 
6.9 
7.1 
7.3 
7.5 
7.7 
7.9 
8.1 
8.3 

1.545 
1l.537 
11.531 
1.5a . 
1 .so 
1.515 
1.512 
1,507 . 
1,504 
1,497 
1,495 , 

1,490 
1.488 
1.487 
1.482 
1.483 
1.478 
1,476 
1,474 
1,471 
1,470 

1 .a 
1.462 
1.480 
1 .m 
1.454 
1 .a53 
1 .A51 
1.452 
1.447 
1.449 
1.445 
1 .&43 

1.440 
1.443 
1 A38 
1.439 

1 P  

1 .?61 

1 .k 

P B R \ O U S \ S P M I - P H m A P P D . ~ l O .  1996 ll9lrm 

TEST WAS STARTED LEVEL DISPWCEMEN'I 
$Eclomrs) 

18.4 0.149 
16.6 
18.8 
17.0 
17.2 
17.4 
17.8 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 . 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21 .o 
21.2 
21 .4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 
23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 

0.145 
0.137 
0.131 
0.126 
0.120 
0.1 15 
0.1 12 
0.107 
0.104 
0.097 
0.095 
0.090 
0.088 
0.087 
0.082 
0.083 
0.078 
0.076 
0.074 
0.071 
0.070 
0.064 
0.066 
0.061 
0.062 
0.060 
0.058 
0.054 
0.053 
0.051 
0.052 
0.047 
0.040 
0.045 
0.043 
0.044 
0.040 
0.043 
0.038 
0.039 

Pqge 3 
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VACUUM SLUG TEST #3 WELb- ER 31567 
POST INJECTIQ N,TEST 

5.0 FT WATER LEVEL PrspLACEMEN" 
STATIC TRANSDUCER READING *"r.40 FT 

TRANSDUCER 
HRSJMMUTES SECONDS READING 

1243 8.5 1.436 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1 243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 

8.7 
8.9 
9.1 
9.3 
9.5 
9.7 
9.9 
10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 
12.1 
12.3 
12.5 
12.7 
12.9 
13.1 
13.3 
13.5 
13.7 
13.9 
14.1 
14.3 
14.5 
14.7 
14.9 
15.1 
15.3 
15.5 
15.7 
15.9 
16.1 
16.3 
16.5 

1.437 
1.435 
1.435 
1.434 
1.432 
1.432 
1.431 
1.430 
1.430 
1.428 
1.428 
1.426 
1.426 
1.426 
1.425 
1.426 
1.424 
1.425 
1.423 
1.423 
1.423 
1.421 
1.421 
1.420 
1.421 
1.420 
1.420 
1.420 
1.420 
1.418 
1.418 
1.41 8 
1.418 
1.41 8 
1.418 
1.417 
1.417 
1.417 
1.417 
1.416 

ELAPSEDTJMESINCE ACTUALWATER 
TEST WAS STARTED LEVEL DISPLACEMENT 

(sEmND!9 T) 
24.6 0.636 
24.0 
25.0 
25.2 
25.4 
25.6 
25.8 
26.0 
26.2 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
28.8 
29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
30.2 
30.4 
30.6 
30.8 
31 -0 
31.2 
31.4 
31.6 
31.8 
32.0 
32.2 
32.4 
32.6 

0.037 
0.035 
0.035 
0.034 
0.032 
0.032 
0.031 
0.030 
0.030 
0.028 
0.028 
0.026 
0.026 
0.028 
0.025 
0.026 
0.024 
0.025 
0.023 
0.023 
0.023 
0.021 
0.021 
'0.020 
0.021 
0.020 
0.020 
0.020 
0.020 
0.01 8 
0.01 8 
0.01 8 
0.01 8 
0.01 8 
0.01 8 
0.01 7 
0.01 7 
0.017 
0.017 
0.016 

P . - l O ,  1996 1 1 ~ 1 ~  

000206 



STATIC V S D U C E R  READING = 1.40 FT 
I 

@TA J&GGER TIME, I 

TRAI(ISDUCER 
SECONDS RliwD ING 

1243 16.7 if .I1 5 
1 243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 
1243 

16.9 
17.1 
17.3 
17.5 
17.7 
17.9 
18.1 

. 18.3 
18.5 
18.7 
18.9 
19.1 
19.3 
19.5 
19.7 
19.9 
20.1 
20.3 

. 20.5 
20.7 
20.9 
21.1 
21.3 
21.5 
21.7 
21.9 
22.1 
22.3 
22.5 
22.7 
22.9 
23.1 
23.3 
23.5 
23.7 
23.9 
24.1 
24.3 
24.5 
24.7 

11.41 5 
11.41 5 
h .415 
j.415 
1.414 
f t  .414 
h .414 
'I .414 
1.414 
1.414 
1.414 
i.414 
I .414 
1.413 
1.414 
1.413 
1.413 
1.414 
1.412 
1.412 
I .412 
8.412 
1.412 
1.412 
11.412 
11.412 
lI.412 
1.412 
1-41 2 
1 ;412 
1.412 
1.41 1 
1.412 
1.41 1 
11412 
1.41 1 
1.412 
1,412 
1,411 
1 .a12 

~ D U S W P R & P H m A P P - D . ~ l O .  19% 1l:Olam 
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TEST WAS STARTED LEVEL DISPILACEMEN'I 
@ECONDS) 

32.8 0.015 
33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 ' 

35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
37.2 
37.4 
37.6 
37.8 
38.0 
38.2 
38.4 
38.6 
38.8 
39.0 
39.2 
39.4 
39.6 
39.8 
40.0 
40.2 
40.4 
40.6 
40.8 

0.01 5 
0.01 5 
0.01 5 
0.01 5 
0.014 
0.014 
0.014 
0.014 
0.01 4 
0.014 
0.014 
0.014 
0.014 
0.01 3 
0.014 
0.01 3 
0.01 3 
0.014 
0.01 2 
0.012 
0.01 2 
0.012 
0.012 
0.01 2 
0.012 
0.01 2 
0.012 
0.01 2 
0.012 
0.012 
0.01 2 
0.01 1 
0.012 
0.01 1 
0.012 
0.01 1 
0.01 2 
0.012 
0.01 1 
0.01 2 



. ... ~ 
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VACWM SLUG TEST #3 WELbtIEJJUAIBE R 31567 
POST WJE CTION TES T 

5.0 FI’ WATER LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING- 1.40 FT 

I TRANSDUCER 
BRs/MINIITEs SECONDS READING 

1243 24.9 1.41 1 
1243 25.1 1.41 1 
1243 25.3 1.41 1 
1243 25.5 1.41 1 
1 243 25.7 1.41 1 
1243 25.9 1.41 1 

TIEST WAS STARTED LEVEL DISPLACEMEN’I 

41 .O 0.01 1 
(SIcCoNDS) (FEET) 

41 2 
41.4 
41.6 
41.8 
42.0 

0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.01 1 

L 



TABLE D-9 

HRs/MMaTEs SECONDS RRARbJ G 
12:56 PM 25.5 . 0.8m 
12:s PM 
12% PM 
12:s PM 
12:s PM 
12:56 PM 
1256 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:W PM 
12:s PM 
12:W PM 
12:s PM 
12:s PM 
1256 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12% PM 
12:s PM 
12:s PM 
1256 PM 
12:s PM 
12:s PM 
1256 PM 
129 PM 
12:s PM 
12% PM 
12:s PM 
1256 PM 
12% PM 
12:s PM 
12:s PM 
1256 PM 
12:B PM 
12:s PM 
1256 PM 

25.7 
25.9 
26.1 
26.3 
28.5 
28.7 
2g.9 
27.1 
27.3 
27.5 
27.7 
27.9 
28.1 
28.3 
28.5 
28.7 
28.9 
29.1 
29.3 
29.5 
29.7 
29.9 
30.1 
30.3 
30.5 
30.7 
30.9 
31.1 
31.3 
31.5 
31.7 
31 .9 
32.1 
32.3 
32.5 
32.7 
32.9 
33.1 
33.3 
33.5 

0.9* 
1.560 
3.0* 
4.448 
5.6* 
6.600 
7.29 
7.730 

8.016 . 
7.910 
7.71 0 
7.470 

. 7.210 
6.942 
6.682 
6.428 
6.188 

5.730 
5.51Q 
5.315 
5.120 
4.935 
4.757 
4.5891 
4.426 
4.271 
4.1231 
3.983 
3.851 
3.724 
3.600 
3.486 
3.378 
3.272 
3.171 
3.074 
2.981 
2.892 

7.97p 

5.95si 

io 
0.0 0.003 
0.2 
0.4 
0.6 
0.8 
1 .o 
1.2 
1.4 
1 .e 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 

0.044 
0.670 
2.135 
3.558 
4.764 
5.710 
6.400 
6.840 
7.080 
7.120 
7.020 
6.820 
6.580 
6.320 
6.052 
5.792 
5.538 
5.298 
5.069 
4.840 
4.629 
4.425 
4.230 
4.045 
3.867 
3.699 
3.536 
3.381 
3.233 
3.093 
2.961 
2.834 
2.710 
2.596 
2.488 
2.382 
2.281 
2.184 
2.091 
2.002 

F E R W U S W F I N I - ~ D . P M W q m h r l O .  19% lldlmn PgOe 1 



VACUUM SLUG TEST WELL 11YIJhf BER 31567 
POST INJECTION TES T 

10.0 FT WATER LEVEL DISPLACEMENT 
STATIC TRAEysDucER READING - 0.89 FT 

TRANSDUCER 
BRs/MMuTEs SECONDS READING 

12:s PM 33.7 2.808 
12:s PM 
12:s PM 
12% PM 
12:56,PM 
12:s PM 
12% PM 
12% PM 
12:s PM 
12:s PM 
12:56 PM 
1 2 9  PM 
1256 PM 
1256 PM 
12:s PM 
12:s PM 
1256 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
1250 PM 
12:s PM 
12:56 PM 
12:s PM 
12:s PM 
12:s PM 
1 2 3  PM 
1256 PM 
12% PM 
12:56 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 

33.9 
34.1 
34.3 
34.5 
34.7 
34.9 
35.1 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 
36.5 
36.7 
36.9 
37.1 
37.3 
37.5 
37.7 
37.9 
38.1 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 
39.9 
40.1 
40.3 
40.5 
40.7 
40.9 
41.1 
41.3 
41.5 
41.7 

2.727 
2.648 
2.574 
2.502 
2.433 
2.368 
2.305 
2.246 
2.188 . 
2.131 
2.078 
2.026 
1.978 
1.931 
1.886 
1.843 
1.802 
1.762 
1.725 
1 390 
1.656 
1.623 
1.592 
1.563 
1.535 
1 .SO7 
1.481 
1.456 
1.432 
1.408 
1.387 
1.365 
1.345 
1.326 
1.307 
1.290 
1.273 
1.258 
1.243 
1.229 

ACTUAL WATER 
TEST WAS STAB- .LEVELDISPLACEMEN’I 

(SECONDS) (FEET) 
8.2 1.918 
8.4 
8.6 
8.8 

9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 . 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 
15.2 
15.4 
15.6 
15.8 
16.0 
16.2 

9.0 . 

1.837 
1.758 
1.684 
1.612 
1.543 
1.478 
1.415 
1.356 
1.298 
1.241 
1 .lo8 
1.136 

, 1.088 
1 .Mi 
0.996 
0.953 
0.912 
0.872 
0.835 
0.800 
0.766 
0.733 
0.702 
0.673 
0.645 
0.61 7 
0.591 
0.566 
0.542 
0.51 8. 
0.497 
0.475 
0.455 
0.436 
0.417 
0.400 
0.383 
0.368 
0.353 
0.339 

000210 



TRANSDPCER 
HRs/MMuTEs SECONDS READbG 

-12% PM 41.9 1.21 5 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:W PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12% PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
1256 PM 
12:s PM 
12% PM 
12:s PM 
12:s PM 
1 2 9  PM 

42.1 
42.3 
42.5 
42.7 
42.9 
43.1 
43.3 
43.5 
43.7 
43.9 
44.1 
44.3 
44.5 
44.7 
44.9 
45.1 
45.3 
45.5 
45.7 
45.9 
46.1 
46.3 
46.5 
46.7 
46.9 
47.1 
47.3. 
47.5 
47.7 
47.9 
48.1 
48.3 
48.5 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 

1.208 
1.194 

'.'3 :::q 
1.14 
1.1q 
1.128 
1.117' 
1.107 
1.098 1 

1.091 1 

1.083 
1.076 
1 . O M  
1.061 
1 ,055 
1.049 
1.043 
1.038 
1.032 
1.028 
1.022 
1.018 ~ 

1.013 
1.008 ~ 

1.000 
0.996 
0.992 
0.988 
0.985 
0.982 
0.979 
0.975 
0.973 
0.970 
0.969 

0.983 1 

1.004 ' 

0.966 1 

TES'X'WASSTAR'IZD LEWLDISPLACEMENl 
@=ma T) 

16.4 0.325 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21 .o 
21 2 
21.4 
21.8 
21.8 
22.0 
222 
22.4 
22.6 
22.6 
23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 

0.313 
0.301 
0.288 
0.277 
0.266 
0.258 
0.245 . 
0.236 
0.227 . 
0.21 7 
0.208 
0.201 
0.193 
0.1 86 
0.178 
0.171 
0.165 
0.159 
0.153 
0.148 
0.142 
0.138 
0.132 
0.128 
0.123 
0.118 
0.114 
0.110 
0.106 
0.102 
0.098 
0.095 
0.092 
0.089 
0.085 
0.083 
0.080 
0.079 
0.076 
0.073 



I 3  I 

VACUUM SLUG. TEST # 4 WELL NUMBE R 31567 
POST INJECTION TEST 

10.0 FT WATER LEVEL DBPLACEMENT 
STATIC TRANSDUCER READING = 0.89 FT 

TRANSDUCER 
HRs/MIMpFIEs SECONDS READING 

12:s PM 50.1 0.962 
12:s PM 
12:s PM 
12:s PM 
1256 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12% PM 
12:s PM 
1250 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12% PM 
12% PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
1256 PM 
1256 PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
12:s PM 
122% PM 
1256 PM 
12:s PM 

50.3 
50.5 
50.7 
50.9 
51 .l 
51.3 
51.5 
51.7 
51.9 
52.1 
52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
58.7 
56.9 
57.1 
57.3 
57.5 
57.7 
57.9 
58.1 

0.959 
0.957 
0.955 
0.953 
0.952 
0.949 
0.948 
0.946 
0.944 
0.942 
0.940 
0.939 
0.938 
0.936 
0.935 
0.935 
0.933 
0.932 
0.931 
0.930 
0.929 
0.928 
0.927 
0.926 
0.925 
0.925 
0.925 
0.923 
0.922 
0.920 
0.920 
0.919 
0.91 8 
0.918 
0.916 
0.916 
0.916 
0.916 
0.916 
0.916 

TESTWASSTARTED LEVELDzspLAcEMENl 
(SECONDS) T )  

24.6 0.072 
24.8 
25.0 
25.2 
25.4 
25.6 
25.8 
26.0 
262 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
282 
28.4 
28.6 
28.8 
29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
302 
30.4 
30.6 
30.8 
31 .O 
31 2 
31 .4 
31.6 
31.8 . 
32.0 
32.2 
32.4 
32.6 

Page 4 

0.069 
0.067 
0.065 
0.063 * 

0.062 
0.059 
0.058 
0.058 
0.054 
0.052 
0.050 
0.049 
0.048 
0.046 
0.045 
0.045 
0.043 
0.042 
0.041 
0.040 
0.039 
0.038 
0.037 
0.036 
0.035 
0.035 
0.035 
0.033 
0.032 
0.030 
0.030 
0.029 
0.028 
0.028 
0.026 
0.026 
0.026 
0.026 
0.026 
0.026 

OQOlLl2 



VACUUM SLUG TICST ##4 WELLNUMBER 31567 
POST hJEC'M ON TEST 

10.0 FT WA*LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING = 0.119 PT 

BRs/MMuTIEs SECONDS READING 
1 2 s  PM 58.3 0.91 4 
12:s PM 
1256 PM 
1256 PM 
12% PM 
1256 PM 
12:s PM 
12:s PM 
12:s PM 
1237 PM 
1257 PM 
12:57 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
12:57 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1237 PM 
12:57 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 
1257 PM 

58.5 
58.7 
58.9 
59.1 
59.3 
59.5 
59.7 
59.9 
0.1 
0.3 
0.5 
0.7 
0.9 
1.1 
1.3 
1.5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
2.9 
3.1 
3.3 
3.5 
3.7 
3.9 
4.1 
4.3 
4.5 
4.7 
4.9 
5.1 
5.3 
5.5 
5.7 

0.91 1 
0.913 
0.91 3 
0.912 
0.91 1 
0.907 
0.910 
0.908 
0.904 
0.91 1 
0.906 
0.91 3 
0.905 
0.91 1 
0.908 
0.909 
0.9p9 
0.908 
0.908 
0.909 
0.91 1 
0.909 
0.91 0 
0.908 
0.91 0 
0.908 
0.909 1 

0.907 
0.909 
0.908. 
0.907 
0.908 
0.907 
0.907 
0.908 
0.906 
0.906 

TESTWASSTARTED LEVELDISPLACEMEN'I 
~ C O N D s )  

32.8 
33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
372 
37.4 
37.6 
37.8 
38.0 
38.2 
38.4 
38.6 
38.8 
39.0 
39.2 
39.4 
39.6 
39.8 
40.0 
40.2 

0.021 
0.023 
0.023 
0.022 
0.021 
0.017 
0.020 
0.01 8 
0.014 
0.021 
0.016 
0.023 
0.015 
0.021 
0.018 
0.019 
0.019 
0.01 8 
0.018 
0.019 
0.021 
0.01 9 
0.020 
0.018 
0.020 
0.018 
0.019 
0.017 
0.019 
0.01 8 
0.017' 
0.018 
0.017 
0.017 
0.018 
0.016 
0.016 

mU-D.-lO, 19% 1l:Olm 
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TABLE D-10 -4%SPFI'-PHS3 DRAFT 

VACUUM SLUG TEST 455 VVE LL NUMB ER 31567 
POST INJE CTION TEST 

10.0 F" WATER LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING - 0.91 FT 

r 
DATA LOGGER TIklEE 

TRANSDUCER 
HRs/MMI[lTEs SECONDS READING 

1 :07 PM 9.9 1.001 
1 :Of PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 

1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 

1 :07 PM - 

10.1 
10.3 
10.5 
10.7 
10.9 
11.1 
11.3 
11.5 
11.7 
11.9 
12.1 
12.3 
12.5 
12.7 
12.9 
13.1 
13.3 
13.5 
13.7 
13.9 
14.1 
14.3 
14.5 
14.7 
14.9 
15.1 
15.3 
15.5 
15.7 
15.9 
16.1 
16.3 
16.5 
16.7 
16.9 
17.1 
17.3 
17.5 
17.7 
17.9 

1.101 
1.844 
3.31 0 
4.704 
5.878 
6.770 
7.420 
7.800 , 

7.990 
8.000 
7.870 
7.670 
7.41 0 
7.150 
6.881 
6.623 
6.375 
6.136 
5.909 
5.681 
5.474 
5.273 
5.080 
4.896 
4.722 
4.555 
4.394 
4.241 
4.096 
3.961 
3.831 
3.707 
3.587 
3.471 
3.361 
3.256 
3.155 
3.059 
2.967 
2.880 

TEST WAS STARTED LEVEL DISPLACEMEN 
O 

0.0 
0.2 
0.4 
0.6 
0.8 
1 .o 
1 2  
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 

. 2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0. 
6 2  
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 

0.191 
0.934 
2.100 
3.791 
4.968 
5.868 
6.510 
6.890 
7.080 
7.090 
6.980 
6.760 
6.500 
6.240 
5.971 
5.71 3 
5.465 
5.226 
4.999 
4.771 
4.564 
4.363 
4.1 70 
3.986 
3.81 2 
3.645 
3.484 
3.331 
3.186 
3.051 
2.921 
2.797 
2.677 
2.561 
2.451 
2.346 
2.245 
2.149 
2.057 
1.970 
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-4EiU-3 DRAFT 

UCER READING - 0.91 FT 

BRs/MMuTEs SECONDS R d P  IN0 
to7 PY 18.1 2.098 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM, 
1 :07 PM 
1 :07 PM 
1 :07 PM 
t 0 7  PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 

18.3 
18.5 
18.7 
18.9 
19.1 
19.3 
19.5 
19.7 
19.9 
20.1 
20.3 
20.5 
20.7 
20.9 
21 .l 
21.3 
21.5 
21.7 
21.9 
22.1 
22.3 
22.5 
22.7 
22.9 
23.1 
23.3 
23.5 
23.7 
23.9 
24.1 
24.3 
24.5 
24.7 
24.9 
25.1 
25.3 
25.5 
25.7 
25.9 
26.1 

2.P16 

2. 2*!z 
2.494 

2.2P 

2.1* 

2.041 

1.945 

2.425 
2.*0 
2.2P9 

2.1 81 

2.070 

1.972 

1.800 
1.838 
1.7m 
1.75b 
1.721 
1.68$ 
1.652 
1 .e24 
1.589 
1.55q 
i.53d 
1 SO2 
1.476 I 
1.452 
1.429 
1.407 
1.383 
1.363 
1.344 
1.324 
1.305 1 

1 990 
1.274 
1.257 
1.245 
1.229 
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TEST WAS STARTED LEVEL DISPLACEMENT 
SECONDS) (FEET) 

8.2 1.886 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
109 
10.4 
10.6 

. 10.8 
11.0 
11.2 
11.4 . 
11.6 . 

11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 
15.2 
15.4 
15.6 
15.8 
16.0 
16.2 . 

1.806 
1.728 
1.654 
1.584 
1.515 
1.450 
1.389 
1.328 
1 .n1 
1.216 
1 .le0 
1.111 
1.062 
1.01 5 
0.970 
0.928 
0.888 
0.848 
0.81 1 
0.775 
0.742 
0.710 ' 

0.679 
0.649 
0.620 
0.592 
0.566 
0.542 
0.51 9 
0.497 
0.473 
0.453 
0.434 
0.414 
0.395 
0.380 
0.364 
0.347 
0.335 
0.319 



VACUUM SLUG TEST #5 WELL FWMBER 31567 
POST INJECTION TEST 

10.0 FI' WATER LEVEL DISPLACEMENT 
STATIC TRANSDUCER READING = 0.91 F" 

TRANSDUCER 
HRslMMuTES SECONDS READING 

1 :O? PM 26.3 1.218 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
to7  PM 
S:O7 PM 
to7  PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 

26.5 
26.7 
26.9 
27.1 
27.3 
27.5 
27.7 
27.9 
28.1 
28.3 
28.5 
28.7 
28.9 
29.1 
29.3 
29.5 
29.7 
29.9 
30.1 
30.3 
30.5 
30.7 
30.9 
31 .l 
31.3 
31.5 
31.7 
31.9 
32.1 
32.3 
32.5 
32.7 
32.9 
33.1 
33.3 
33.5 
33.7 
33.9 
34.1 
34.3 

1.204 
1.193 
1.182 
1.172 
1 A61 
1 A52 
1.141 
1.132 
1.122 
1 .114 
1 .lo6 
1.097 
1.090 
1.082 
1.075 
1.069 
1.061 
1.055 
1.049 
1.044 
1.038 
1.033 
1.029 
1.023 
1.020 
1.015 
1.010 
1.006 
1.002 
0.998 
0.995 
0.991 
0.988 
0.985 
0.981 
0.979 
0.976 
0.973 
0.971 
0.969 

TEST WAS STARTED LEVEL DXSPLACEMEN1 

16.4 6.308 
16.6 
16.8 
17.0 
t7.2 
17.4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19.6 
19.8 
20.0 
20.2 
20.4 
20.6 
20:8 
21 .o 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 
23.0 
23.2 
23.4 
23.6 
23.8 
24.0 
24.2 
24.4 

0.294 
0.283 
0.272 
0.262 
0.251 
0.242 
0.231 
0.222 
0.212 
0.204 
0.196 
0.187 
0.180 
0.172 
0.165 
0.159 
0.151 
0.145 
0.139 
0.134 
0.128 
0.123 
0.119 
0.113 
0.110 
0.105 
0.100 
0.096 
0.092 
0.088 
0.085 
0.081 
0.078 
0.075 
0.071 
0.069 
0.066 
0.063 
0.061 
0.059 
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SDUCER W I N G  - 0.91 FT 
I 

TRAN'BDUCER 
-.SECONDS R&D MG 

1:07 PM 34.5 g.987 
1 :07 PM 
1:07 PM 
1:07 PM 
137 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
to7 PM 
1 :07 PM 
l:Q7 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 

34.7 
34.9 
35.1 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 
36.5 
36.7 
36.9 
37.1 
37.3 
37.5 
37.7 
37.9 
38.1 
38.3 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 
39.7 
39.9 
40.1 
40.3 
40.5 
40.7 
40.9 
41 -1 
41.3 
41.5 
41.7 
41.9 
42.1 
42.3 
42.5 

01958 
Oj957 

0.b8 

0./)43 
0442 
0.441 
0.040 
0.939 
0.q37 
0.936 
O . Q S  
0.954 
0.983 
0.953 
0.9p1 
0.931 
0.929 
0.928 
0.928 
0.9q7 
0.927 
0.925 

0.943 
0.923 
o.s* 

0.92 
0.9s 
0.921 

W X C E  Dm ACTUALWATER 
WAS STARTED LEVEL DISPWCEMEb 

(SECONDS] 
24.6 0,057 
24.8 
25.0 
25.2 
25.4 
25.6 
25.8 
26.0 
26.2 
26.4 
26.6 
26.8 
27.0 
27.2 
27.4 
27.6 
27.8 
28.0 
28.2 
28.4 
28.6 
28.8 
29.0 
29.2 
29.4 
29.6 
29.8 
30.0 
30.2 
30.4 
30.6 
30.8 
31 .O 
31.2 
31.4 
31.6 
31.8 
32.0 
32.2 
32.4 
32.6 

7 

0.054 
0.053 
0.051 
0.048 
0.047 
0.044 
0.043 
0.041 
0.040 
0.038 
0.036 
0.035 
0.033 
0.032 
0.031 
0.030 
0.029 
0.027 
0.026 
0.026 
0.024 
0.023 
0.023 
0.021 
0.021 
0.01 9 
0.01 8 
0.01 8 
0.01 7 
0.01 7 
0.01 5 
0.01 5 
0.01 3 
0.01 3 
0.01 3 
0,012 
0.012 
0.01 1 
0.01 2 
0.01 1 



. - . . --. . . .. 

VACUUM: S LUG TEST #9 WELMWMB ER 31567 
fl POST INJEc3rl"lQN TES T 

10.0 FT WATERLEVEL DISPLACEMENT 
STATIC TRA&$DUCER READING - 0.91 FI' 

r 
DATA LOGGER TIME : 

TRANSDUCER 
SECONDS READING 

1:07 PM 42.7 0.921 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :Of PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 

42.9 
43.1 
43.3 
43.5 
43.7 
43.9 
44.1 
44.3 
44.5 
44.7 
44.9 
45.1 
45.3 
45.5 
45.7 
45.9 
46.1 
46.3 
46.5 
46.7 
46.9 
47.1 
47.3 
47.5 
47.7 
47.9 
48.1 
48.3 
48.5 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 
50.1 
50.3 
50.5 
50.7 

0.920 
0.91 8 
0.91 9 
0.917 
0.910 
0.917 
0.916 
0.910 
0.91 7 
0.917. 
0.914 
0.917 
0.91 5 
0.814 
0.916 
0.913 
0.915 
0.91 3 
0.914 
0.914 
0.914 
0.91 5 
0.91 1 
0.913 
0.912 
0.91 1 
0.912 
0.91 1 
0.912 
0.912 
0.912 
0.912 
0.912 
0.91 1 
0.91 1 
0.91 1 
0.912 
0.912 
0.91 1 
0.91 1 

EWPSEDTIMESINCE ACTUALWATER 
TEST WAS STARTED LEVEL DISPLACEMEN? 

32.8 0.01 1 
(SECONDS) (FEET) 

33.0 
33.2 
33.4 
33.0 
33.8 
34.0 
34.2 
34.4 
34.6 
34.8 
35.0 
35.2 
35.4 
35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
37.2 
37.4 
37.6 
37.8 
38.0 
382 
38.4 
38.6 
38.8 
39.0 
39.2 
39.4 
39.6 
39.8 
40.0 
40.2 
40.4 
40.6 
40.8 

0.01 0 
0.008 
0.009 
0.007 
0.006 
0.007 
0.006 
0.006 
0.007 
0.007 
0.004 
0.007 
0.005 
0.004 
0.006 
0.003 
0.005 
0.003 
0.004 
0.004 
0.004 
0.005 
0.001 
0h03 
0.002 
0.001 
0.002 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.001 
0.001 
0.001 
0.002 
0.002 
0.001 
0.001 
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I 

I 

TRAdSDUCIc61 - SECONDS R E b  BJG 
1:07 PM 50.9 0.91 1 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
t o 7  PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
to7 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1 :07 PM 
1 :07 PM 
1:07 PM 
1:07 PM 
1:07 PM 

51 .l 
51.3 
51.5 
51.7 
51.9 
52.1 
52.3 
52.5 
52.7 
52.9 
53.1 
53.3 
53.5 
53.7 
53.9 
54.1 
54.3 
54.5 
54.7 
54.9 
55.1 
55.3 
55.5 
55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 
57.1 

d.910 
0.91 0 
d.909 
6.91 0 
q.909 
0.909 
d . m  
d.so9 

q.909 
9.909 

d.908 

0.906 
ol so9 
01909 
01.908 
01907 
0 907 
Oh07 

Ol907 

O T 7  0 908 
0,908 
01907 
04907 
0,907 
0.906 
0.906 
0.906 
0.907 
0.907 

Ol905 

41.2 
41.4 
41.6 
41.8 
42.0 
42.2 
42.4 
42.6 
42.8 
43.0 
43.2 
43.4 

43.8 
44.0 
44.2 

44.6 
44.8 
45.0 
45.2 
45.4 
45.6 
45.8 
46.0 
46.2 
46.4 
46.6 
46.8 
47.0 
47.2 

'43.6 ' 

44.4 

0.w0 
0.000 
-0.001 
0.000 
-0.001 
-0.001 
-0.001 
-0.001 
-0.002 
-0.001 
-0.001 
-0.004 
-0.001 
-0.001 
9.002 
-0.003 
-0.003 
-0.003 
-0.005 
-0.003 
-0.003 
-0.002 
-0.002 
-0.003 
-0.003 
-0.003 
-0.004 
-0.004 
-0.004 
-0.003 
-0.003 
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APPENDIX E 

VERTICAL FLOW PROFILE DATA 
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. 1 -  L, - 4 2 1  
TAB= OF CONTENTS -. - 

Table E-1 

Table E-2 

Table E-3 

Vertical Flow Profile Data from Well 31567 (down, 2:30 pm 3/27/96) 

Vertical Flow Profile Data from Well 31657 (up, 3:15 pm 3/27/96) 

Vertical Flow Profile Data from Well 31567 (down, 8:OO am 3/28/96) 

Table E4 Vertical Flow Profile Data from Well 31567 (up, 8:38 am 3/28/96) 

Table E-5 Vertical Flow Profile Data from Well 31567 (down, 2:09 pm 3/28/96) 

Table E d  Vertical Flow Profile Data from Well 31567 (up, 2:35 pm 3/28/96) 

Table E-7 

Table E-8. 

Table E-9 

Table E-10 

Vertical Flow Profile Data from Well 31567 (down, 8:15 am 3/29/96) 

Vertical Flow Profile Data from Well 31567 (up, 8:38 am 3/29/96) 

Vertical Flow Profile Data from Well 31567 (down, 4:21 pm 3/30/96) 

Vertical Flow Profile Data from Well 31567 (up, 4:47 pm 3/30;96) 

Table E-11 Vertical Flow Profile Data from Well 31567 . .  (down, 650 am 4/1/96) 

Table E-12 Vertical Flow Profile Data from Well 31567 (up, 7:19 am 4/1/96) 

Figure E-1 Vertical Flow Profile in Well 31567 (down, 2:30 pm 3/27/96) 

Figure E-2 

Figure E-3 

Vertical Flow Profile in Well 31567 (up, 3:15 pm 3/27/96) 

Vertical Flow Profile in Well 31567 (down, 8:OO am 3/28/96) 

Figure E4 

Figure E-5 

Vertical Flow Profile in Well 31567 (up, 8:38 am 3/28/96) 

Vertical Flow Profile in Well 31567 (down, 2:09 pm 3/28/96) 

Figure E-6 Vertical Flow Profile in Well 31567 (up, 2:35 pm 3/28/96) 

Figure E-7 Vertical Flow Profile in Well 31567 (down, 8:15 am 3/29/96) 

Figure E-8 

Figure E-9 

Vertical Flow Profile in Well 31567 (up, 8:38 am 3/29/96) 

Vertical Flow Profile in Well 31567 (down, 4:21 pm 3/30/96) 

Figure E-10 

Figure E-11 

Vertical Flow Profile in Well 31567 (up, 4:47 pm 3/30/96) 

Vertical Flow Profile in Well 31567 (down, 650 am 4/1/96) 

Figure E-12 Vertical Flow Profile in Well 31567 (up, 7:19 am 4/1/96) 
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TABLE El 

VERTICAL E u l W  PRO= DATA FROM WELL 31567 

(down, 2:30 pm 3/27/96) 
Flow Below Ilmenmw pemmtageof 

DepthBelowTOC FlowMaer Measurement Point Flow Total Flow 
(ft) Reading Wm) (spa (%I 
60 

.61 
62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

Bottom of 8crcc11 
79 
80 

208 
473 
1113 
1092 

1184 
752 
27 1 
185 
199 
130 
129 
118 
.88 
49 
5 
8 
8 
2 
1 

1 
0 

200.00 
127.03 
45.78 
31.25 
31.25 
21 .% 
21.79 
19.93 . 
14.86 
8.28 
1.35 
1.35 
1.35 
0.34 
0.17 

0.17 
0 

72.97 
81.25 
14.53 

0 
9.29 
0.17 
1.86 
5.07 
6.58 
6.93 

0 
0 

1.01 
0.17 

0 

PBR\OUS\SPINEPHII\E1TOE12.' lBL~ 26.19% 5:04pm 

36.49 
40.63 
7.27 

0 
4.65 
0.09 
0.93 
2.54 
3-29 
3.47 

0 
0 

0.51 
0.09 

0 



TABLE E2 

VEXTICAL F’LOW PROFILE DATA F’ROM WELL 31567 

(up, 3:15 pm 31271%) 
Flow Below Incremental percentageof 

Depth Wow TOC Flow Metez Measuremmt Point Flow Total Flow 
(ft) Reading cspm) (gpm) 
60 
61 
62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

Bottom of Screen 
79 
80 

422 
575 
1264 
1116 

1215 
682 
288 
195 
198 ’ 

203 
151 
128 
103 
55 
25 
7 
3 
2 
0 

1 
0 

200.00 
112.26 
47.41. 
32.10 
32.10 
32.10 
24.86 
21.07 
16.95 
9.05 
4.12 
1.15 
0.49 
0.33 

0 

0 
0 

87.74 
64.85 
15.31 
0 
0 
7.24 
3.79 
4.12 
7.90 
4.93 

. 2.97 
0.66 
0.16 
0.33 . 

0 

43.87 
32.24 
7.66 
0 
0 
3.62 
1.90 
2.06 
3.95 
2.47 
1.49 
0.33 
0.08 
0.17 
0 

0460233 
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TABLE E 3  

VeRTICAL FLOW PRO= DATA FROM WELL 31567 

(down, 8:OO am 3/28/96) 
Flow Below Incrulmtal IJcRmage of 

Depth Below TOC Flow Meter Measumnmt Point Flow Total Flow 
tft) Reading (apm) (gpm) 
60 
61 

. 62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

Bottom of screen 
79 
80 

. .  

277 
525 
1192 
1063 

1098 
669 
269 
221 
207 
143 
135 
100 
113 
45 
33 
11 
8 
6 
2 

0 
0 '  

200.00 
121.86 
49.00 
40.26 
37.70 
26.05 . 
24.59 
18.21 
18.21 
8.20 
6.01 
2.00 
1.46 
1.09 
0.36 

0 
0 

78.14 
72.86 
8.74 
2.56 
11.65 
1.46 
6.38 

0 
10.01 
2.19 
4.01 
0.54 
0.37 
0.73 
0.36 

39.07 ' 
36.43 
4.37 
1.28 
5.83 
0.73 
3.19 

0 
5.01 
1.10 
2.01 , 

0.27 
0.19 
0.37 
0.18 



VERTICAL FLOW PRO= DATA FROM WELL 31567 

(up, 8:38 am 3/28/96) 
Flow Below Increahental percentageof 

Depth Below TOC Flow Meter Measurement Point Flow Total Flow 
(fi) Reading @m) (gPm) (%I 
60 
61 
62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

Bottom of screen 
79 
80 

419 
452 
1063 
1035 

1165 
748 
292 
219 
193 
141 
149 
111 
95 
61 

m.00 
128.41 
50. 13 
37.60 
33.13 
24.21 
24.21 

16.31 . 
10.47 

19.06 . 

71.59 
78.28 
12.53 
4.47 
8.92 
0 

2.75 

0 

s.is 

5.84 

10 10.47 6.86 
21 3.61 1.03 
15 2.58 1.55 
6 1.03 1.03 
0 0 0 

0 
0 

0 
0 

35.80 
39.14 
6.27 
2.24 
4.46 
0 
2.58 
1.38 
2.92 
0 
3.43 
0.52 
0.78 
0.52 

0 

000235 
FER\OUSSFINJ-PHmEllDE12.'IBL~ 26, 1996 5:04pm 



TABLE E 5  

VERTICAL FLOW PROFILE DATA FROM WELL 31567 

(down, 2:09 pm 3/28/96) 
FLOW Below Inctemental perrxntage of 

Depth Below TOC Flow Meter Mearmmncnt Point Flow Total Flow 
(ft) Reading 0 (96) 
60 266 
61 
62 
63 

Top of screen 
64 
65 
6 6 .  
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

Bottom of screen 
79 
80 

512 
1112 
1103 

1150 
564 
290 
235 
204 
170 
149 
135 
115 
65 
24 
21 
10 
6 
4 

2 
0 

200.00 
98.09 
50.43 
40.87 

.35.48 
29.57 

. 25.92 
23.48 
20.00 
11.30 
4.17 
3.65 
1.74 
1.04 
0.70 

0.35 
0 

101.91 
47.66 
9.56 
5.39 
5.91 
3.66 
2.43 
3.48 
8.70 
7.13 
0.52 
1.91 
0.70 
0.34 
0.35 

50.96 
23.83 
4.78 
2.70 
2.96 
1.83 
1.22 
1.74 
4.35 
3.57 
0.26 
0.96 
0.35 
0.17 
0.18 

PER\OUS\SFlNJ-PHn\HlTOE1Z.TBL\Septcmba 26. 19% 5:- 
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VERTICAL FLOW PROFEE DATA FROM WELL 31567 

(up, 2:35 pm 3/28/96) 
Flow Below hmta l  Pcnxwsge of 

Depth Below TOC Flow Meter Mcasuremcnt Point Flow Total Flow 
(fc) R* ml) om) (96) 
60 
61 
62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

Bottomofscreen 
79 
80 

290 
54 1 
1084 
1072 

1178 
646 
329 
241 
195 
165 
144 
127 
108 

45 
24 
11 
12 
0 

0 .  
0 

74 

200.00 
109.68 
53.86 
40.92 
33.11 
28.01 
24.45 
21.56 . . 
18.34 
12.56 
7.64 
4.07 
1.87 
1.87 
0 

0 
0 

90.32 
53.82 
14.94 
7.81 
5.10 
3.56 
2.89 
3.22 
5.78 
4.92 
3.57 
2.20 

0 
1.87 
0 

45.16 
26.91 
7.47 
3.91 
2.55 
1.78 
1.45 
1.61 
2.89' 
2.46 
1.79 
1.10 
0 
0.94 

0 

000237 
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TABLE E7 

VERTICAL FLOW PROFILE DATA FROM WELL 31567 

(down, 8:15 am 3/29/96) 
Flow Below IlKmmmd percentage of 

Depth Below TOC Flow Meter Measurement Point Flow Total Flow 
(fi) Readiog (gpm) (gpm) (96) 
60 277 
61 
62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 

72 . 
73 
74 
75 
76 
77 ’ 
78 

Bo#omofscrem 
79 
80 

525 
1192 
1063 

1098 
669 
269 
221 
207 
143 
135 
100 
113 
45 
33 
11 
8 
6 
2 

0 
0 

200.00 
121.86 
49.00 
40.26 
37.70 
26.05 
24.59 
18.21 
18.21 . 

6.01 
2.00 
1.46 
1.09 
0.36 

8.20 

0 
0 

78.14 
72.86 
8.74 
2.56 
11.65 
1.46 
6.38 

0 

2.19 
4.01 
0.54 
0,37 
0.73 
0.36 

10.01 

39.07 
36.43 
4.37 
1.28 
5.83 
0.73 
3.19 

0 
5.01 
1.10 

0.27 
2.01 

0.19 
0.37 
0.18 
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YERTICAL FLOW PROFILE DATA FROM 31567 

(up, 8:38 am 3/29/96) 
Flow Below Incremental Percentage of 

Depth Below TOC Flow Meter Measurement Point How Total Flow 
(ft) -g (gPm) O m )  (96) 

419 60 
61 
62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 

- 73 
74 
75 
76 
77 
78 

Bottom of screen 
79 
80 

452 
1063 
1035 

1165 
748 
292 
219 
193 
141 
149 
111 
95 ' 
61 
10 
21 
15 
' 6  

0 

0 
0 

200.00 
128.41 
50.13 
37.60 
33.13 
24.21 
24.21 
19.06 
16.31 
10.47 
3.61 
3.61 

. 2.58 
1.03 
0 

0 
0 

71.59 
78.28 
12.53 
4.47 
8.92 
0 

5.15 
2.75 
5.84 
6.86 
0 
1.03 
1.55 
1.03 

0 

35.80 
39.14 
6.27 
2.24 
4.46 
0 
2.58 
1.38 
2.92 
3.43 
0 
0.52 
0.78 
0.52 

0 
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TABLE E9 

WR'I lCh FLOW PRO- DATA FROM WELL 31567 

(down, 421  pm 3/30/%) 
Flow Below Incr#nenM1 Pcrcmage of 

Depth Below TOC Flow Meter Measunment Point Flow Total Flow 
(ft) Reading @m) (gPm) 
60 
61 
62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 . 

74 
75 
76 
77 
78 

Bottom of scrtcn 
79 
80 

429 
554 
1059 
1107 

1149 
605 
286 
227 
163 
168 
139 
116 
101 
63 
22 
14 
8 
10 
2 

1 .  
0 

200.00 
105.31 
49.78 
39.51 
28.37 
28.37 
24.19 
20.19 . 
17.58 
10.97 
3.83 
2.44 
1.39 
1.39 
0.35 

0.17 
0 

94.69 
55.53 
10.27 
11.14 

0 
4.18 
4.00 
2.61 
6.61 
7.14 
1.39 
1.05 
0 

1.04 
0.18 

47.35 
27.77 
5.14 
5.57 

0 
2.09 
2.00 
1.31 
3.31 
3.57 
0.70 
0.53 

0 
0.52 
0.09 
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TABLE E10 

VERTICAL FLOW PROFILE DATA FROM WELL 31567 

(up, 4:47 pm 3130196) 
Flow Below Ixmcmuld percmtege of 

Depth Below TOC Mow Meter Measuremmt Point Mow Total Row 
(fi) Reading (gPm) (gPm) 

275 60 
. 61 

62 
63 

Top of screen 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

Bottom of screen 
79 
80 

573 
1174 
949 

1311 
714 
275 
222 
170 
167 
132 
125 
,119 
.73 
30 
23 
11 
5 
8 

2 
0 

200.00 
108.92 
41.95 
33.87 
25.93 
25.48 
20.14 
19.07 
18.15 
11.14 
4.58 
3.51 
1.68 
0.76 
0.76 

0.31 
0 

91.08 
66.97 
8.08 
7.94 
0.45 
5.34 
1.07 
0.92 
7.01 
6.56 
1.07 
1.83 
0.92 

0 
0.45 

. .  

PPR\OUS\SFINJ-PHII\ElTOE4.~~ 26,1996 5:- 

45.54 
33.49 
4.w 
3.97 
0.23 
2.67 
0.54 
0.46 
3.51 
3.28 
0.54 
0.92 
0.46 

0 
0.23 
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TABLE Ell 

VERTICAL FLOW P R O W  DATA FROM WEU 31567 

(down, 650 am 4/1/96) 
plow Below lncnmental pmxptaseof 

Depth Below TOC Flow Meter Measurement Point Flow Totap Flow 
(ft) Reading (gPm) (gpm) t 96) 
60 414 
61 
62 
63 

Top of scrccn 
64 
65 
66 
67 
68 
69 
70 
71 
72 

. 73 
74 
75 
76 
77 
78 

Bottom of screen 
79 
80 

. .  

427 
1093 
1047 

1084 
604 
2% 
238 
210 
181 
171 
124 
123 
59 
23 
18 
11 
12 
2 

0 
0 

200.00 
111.44 
54.61 
43.91 
38.75 
33.39 
, 3 1 3  
22.88 . 
22.69 . 
10.89 
4.24 
3.32 
2.03 
2.03 
0.37 

0 
0 

88.56 
56.83 
10.70 
5.16 
5.36 
1.84 
8.67 
0.19 
11.80 
6.65 
0.92 
1.29 
0 
1.66 
0.37 

44.28 
28.42 
5.35 
2.58 
2.68 
0.92 
4.34 
0.10 
5.90 
3.33 
0.46 
0.65 
0 

0.83 
0.19 



TABLk El2 

VERTICAL FLOW PROFILE DATA FROM WELL 31567 

(up, 7:19 am 4/1/96) 
Flow Below Incremental peraatage of 

Depth Below TOC Flow Meter Measumnent Point Flow Total Flow 
(ft) Reading 0 (gPm) (966) 
60 250 
61 546 

- 62 1133 
63 1043 

64 1257 200.00 102.15 51.08 ' 

65 615 97.85 49.48 * 24.74 
66 304 48.37 13.05 6.53 
67 222 35.32 0 0 
68 222 35.32 8.75 4.38 
69 167 26.57 . 0.32 0.16 
70 165 26.25 1.59 0.80 
71 155 24.66 . 6.84 3.42 
72 112 17.82 9.39 4.70 
73 53 8.43 4.61 2.31 
74 24 3.82 1.12 0.56 
75 17 2.70 0 0 
76 21 2.70 1.59 0.80 
77 7 1.11 0.16 0.08 
78 6 0.95 0.63 0.32 

79 2 0.32 
80 0 0 

Top of screen 

Bottom of screen 

F E R \ O U S \ S P I N E P H I I \ E l ~ U . ' I B L ~ b a  26.19% 5:- 
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FigureE-1VerticaI flow profile in well 31567 (down, 2:30 pm 3/27/96) 
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FigureE-2Vertical flow profile in Well 31567 (up, 3:15 pm 3/27/96) 
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FigureE-4 Vertical flow profile in Well, 31 567 (up, 8:38 am 3/28/96) 
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Figure€-5 Vertical flow profile in Well 31 567 (down, 2:09 pm 3/28/96) 
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Figure€-BVertical profile in Well 31 567 (up, 2:35 pm 3/28/96) 
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Figure€-7 Vertical flow profile in Well 31 567 (down, 8:15 am 3/29/96) 
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FigureE-8Vertical flow profile in Well 31 567 (up, 8:38 am 3/29/96) 
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FigureE-9Vertical flow profile in Well 31 567 (down, 4:21 pm 3/30/96) 
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FigureE-11 Vertical flow profile in Well 31 567 (down, 6:50 am 4/1/96) 
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c- . 
1.0 Introduction 
As part of the Record of Decision (ROD) fof Operable Unit (OU) 5, groundwater from the 
Great Miami Aquifer (GMA) will be pumped, treated to remove uranium and possibly other 
constituents, discharged to surface water, and injected into the GMA. This geochemical 
analysis evaluates potential undesirable precipitation reactions that may arise when: 

Extracted groundwater is brought to the surface, 
Groundwaters are mixed in the extraction and injection zones, and 
Lixiviants are added to the groundwater. 

Extracted groundwater brought to the surface may experience carbon dioxide degassing and 
oxygen addition, resulting in precipitation of solids in pumps, pipes, and holding *tanks. 
Mixing of relatively reduced and oxidized waters in the extraction and injection zones may 
create conditions favorable for the precipitation of iron hydroxide, which could plug well 
screens and decrease porosity and permeability in the GMA in the vicinity of the wells. 
Lixiviants commonly added to groundwater to increase the mobility and extraction pf uranium 
during insitu mining operations may have beneficial or detrimental effects on the GMA. 

Each of the above processes is analyzed in detail in the following sections. However, prior to 

examining each of the processes, a brief summary of geochemical conditions in the GMA is 
presented to provide a background and framework for ensuing discussions. All reported 
speciation, solubility, and mixing calculations were carried out with the EQ3/6 geockxnical 
code (Section 7). 

1 



2.0 Geochemical Condifions in the Great Miami Aquifer- 
The geochemistry of the GMA is dominated by chemical equilibria invoiving carbonate 
minerals. As the composition of groundwater in the GMA is very similar to groundwater in 
the glacial overburden (DOE, 1994), the mineralogy of GMA sediments is expected to be 
similar to minerals present in the glaciztl overburden deposits. Mineralogical analysis of 
FEMP soils in the glacial overburden overlying the GMA are provided in Table 1. The 
glacial overburden soils contain approximately 48 percent silicate minerals, 47 percent 
carbonate minerals. four percent organic material, and one percent iron-oxyhydroxide 
minerals. Although the stated proportions of minerals in the glacial overburden may not 
describe GMA sediments, the types of minerals in Table 1 are expected to be present due to 
the similarity in groundwater compositions. The most soluble minerals listed are the 
carbonate minerals, and these minerals control the chemistry of groundwater in the glacial 
overburden and GMA. The composition and speciation of reported background constituents 
in GMA groundwater is given in Tables 2 and 3, respectively. 

The pH of the GMA system is observed to lie between 6.8 to 7.8 in the majority of 
monitoring wells sampled. This pH b g e  is buffered by calcite (CaCO,) dissolution, carbon 
dioxide (CO,) dissolution, and carbonic acid (H,CO;) dissociation. Important reactions in this 
system arc: 

I 

I 

I (1) CaCO, + H,O - Ca+, + HCO,' + OH- 

(2) CO, +- H,O r H,C03 
I 

(3) H2C0, * W + HCO,' 

The dissolution of calcite in water (Reaction 1) contacting air containing about 0.03 percent 
carbon dioxide results in an equilibrium pH of about eight. Lower pH values 8n generally 
observed in the GMA because the p d a l  prcssurc of carbon dioxide ( P d  in the soils is 
greater than in rainwater equilibrated with air, due to decomposition of organic debris and 
respiration of microorganisms. Measurements of the composition of gas samples from soils 
generally show Pa from W3 to 10'' atmospheres (Freeze and Cheny. 1979). The calculated 
Pa for GMA groundwater is IO".' atmospheres, while rainwater equilibrated with air has a 
Pa of approximately W3' atmospheres. The higher Pa in GMA groundwater drives 
Reaction 2 to the right to produce mort carbonic acid, which dissociates immediately to 

release bicarbonate ion (HCO;) and hydrogen ion (H") (Reaction 3). The large reservoir of 

ALn- 2 OIlDplpd ?16pm 
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Table 1 

Mineralogical Summary of FEMP Glacial Overburden Soil 

Calcite CaCO, 

Dolomite MgCa(C03, 

Feldspar KAISii, 

Illite KA4SiiOm(OH), 

Corrensite NaCaM~FesA1,Si,,O~(OH), 

Organic debris (humus) 

Chlorite Mg,Fe&Si,O,(OH),, 
Amphibole KCa&lg,Fe&SiO,(OH), 

Iron oxyhdroxide minerals Fe(OH),, FeOOH, Fe203 

Q ~ r t z  Si02 

Modal Percent“) 

25.75 f 11.62 

20.77 f10.53 

18-03 f 8.58 

14.76 f 6.49 

9.15 f 17.37 

4.27 f 8.30 

3.49 f 3.68 

1.13f 1.50 

0.95 f 0.72 

0.83 f 0.72 

Average and standard deviation of 20 soil samples a n a m  by McCrone Associates, Inc. (1992). Modal 
percent is based on the mineral area exposed on a thin section prepared for microscopic examination. 
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-. - Thble 2 

Composition Of Groundwater Obtained 
From FEMP GMA Background Wells(') 

pH = 7.2 
Eh = 441 mV(b) 

Aluminum = 0.063 mg/L 
Calcium = 98.1 mg/L 

Iron = 0.4 mg/L 
Potassium = 1.75 m@L 
Magnesium = 27.3mg/L 

Sodium = 18.7 m N  
Silica = 3.1 mg/L 

Bicarbonate = 400mglL 

Fluoride = 0.38 mg/L 
Phosphate = 0.17 mg/L 

Nitrate = 0.835 mg/L 
Uranium = 0.0012 mg/L 

I Chloride = 2 0 m N  

(a)Background concentrations obtained from Tables 6-1,6-2, and 6 4  in DOE, May 1994. 
(b)Eh value obtained from Table 1 in Sobocinski and Myers (1991). 
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Table 3 

Predicted Speciation Of Groundwater Obtained 
From FEMP GMA Background Wells 

MOW' 
Element Aqueous Species Concenttation 

Aluminum 

Calcium 

Carbon 

Chlorine 

fluorine 

lrOn 

Magnesium , 

AI(OH),' 
AI(OH),D 
AI (W;  

cad 
CaHCOj 
caso," 

H C q  
H2COJ0 
CaHCO; 
MgHCO; 

cr 

Nrtrossn 

Refer to footnote at end of table. 

2.16 x lO* 
1.30 x 10' 
3.67 x lo4 . 

2.30 x lo3 
9.62 x lU5 
4.54 x loa 

5.57 x lo= 
8.28 x lo4 
9.62 x lo4 
4.32 x 105 

92.4 
5.56 
1.57 

93.9 
3.93 
1.85 

84.9 
12.6 
1.47 
0.66 

5.64 x lo* 99.9 

1.95 x toa 
. .  3.13 x 10' 

5.82 x lo4 
1.31 x l@ 

1.04 x 103 
4.32 x 1O.s 
3.43 x l o 6  

6.74 x l@ 

97.6 
1 .!% 

81 2 
1 8.2 

929 
3.85 
3.03 

5 



- -  - 
Table 3 (Continued) 

Predicted Speciatioh of Groundwater Obtained 
From FEMP GMA Background Wells 

Element Aqueous Species 
MOW'' Molar 

Concentration Percent 

Phosphorous HPO,' 
H,PO; 
CaHP0,O 
MgHP0,O 
CaH,PO,' 
MgHQO; 
capo, 

Potassium K' 

Silicon ad," 

Sodium 

Sulfur 

Na' 
NaHC0,O ' 

so,* 
caso: 
MgSO,O 

taMdal is defined as moles per kilogram of water 

6.26 x 10'' 
5.00 x 10" 
3.45 x 10" 
2.37 X, 10" 
1.93 x lo1 
1.63 x lo4 
1.52 x lo4 

4.47 x loJ 

5.15 x 10-5 

8.06 x 10' 
6.28 x lo* 

8.71 x 10' 
4.54 x lob 
3.43 x lo4 

257 x lo+ 
2.39 x lo* 
3.56 x 10'" 

6 

35.3 
282 
19.5 
13.4 
1.09 
0.92 
0.85 

99.8 

99.8 

99.1 
0.77 

82.1 
10.1 
7.59 

51.1 
47.5 
0.71 



carbonate minerals expected to be present in the GMA (Table 1) and biogenic sources of 
carbon dioxide allow the GMA system to be buffered between a pH of 6.8 and 7.8 by the 
interplay of the above three reactions. 

Silicate minerals expected to be present in the GMA (e.g., quart& feldspar, and clay minerals) 
have less influence on the chemistry of the infiltrating water due to their low solubilities 
(relative to carbonate minerals) at near neutral pH values. These minerals provide silica, 
potassium, sodium, aluminum. and various trace metals to the inffltrathg water via dissolution 
and ion-exchange reactions. 

The reductiodoxidation (redox) potential (Eh) of GMA groundwater has been reported to 
vary from 75 to 489 millivolts (mV) (Sobocinski and Myers, 1991), over the pH range of 6.5 
to 7.8. These Eh values correspond to an environment that is t ransi t id  between 
oxidizinghducing (i.e., 75 to 200 mV) to oxidizing (Le., 300 to 489 mV). The cited Eh 
ranges comspond to oxygen partial pressures (Pd of approximately 1CS2 (Eh = 75 mV) and 
10n (Eh = 489 mV) atmospheres at a pH of 7. Under the above Eh-pH conditions..uranium 
will be present in GMA groundwater in the plus six oxidation stake (Le.. uranium (VI)), which 
is the most mobile oxidation state for d u m .  

Reported Eh values for GMA groundwaters also imply that iron will be mobile as iron (n) in 
the transitional Eh range of 75 to 200 mV and immobile as iron (m) in the relatively 
oxidizing range of 300 to 450 mV. Iron concentrations in GMA groundwaters arc nlativcly 
high (e.g., greater than 0.5 rng/L) in the transitional Eh range and low (e.g., less than 0.05 
mgL) in the oxidizing Eh zone. As iron (lI) is oxidized to iron (m), iron precipitates (e.g.* 
Fe(OH),) and the aqueous iron concentration is lowered. Precipitation of iron compounds in 
the GMA can potentially alter the hydraulic characteristics of the aquifer around extraction 
and injection zones. Therefore, the iron redox boundary in the GMA is important to define 
with respect to the location of extraction and injection zones. Additional details on iron 
precipitation in the GMA are discussed in Section 3. 

Redox measurements recorded during a recent injection test in the South Field Area vary 
from 285 to 500 mV for groundwater in four injection wells in the South Field Area (31550, 
31551,31552, 31555) (DOE, 1995). Thesc measurements were rccordcd every 10 minutes 
over a period of four days and show a continuous increase in the measured redox over this 
period. Additional redox measurements obtained from groundwater in four monitoring wells 

000262 

7 



in the South Plume Area (2002, 2095,2899, 3928) varied from 420 io 1391 mV (DOE. 1995). 
Measurements in the South Plume Area wells were obtained every 10 minutes over a period 
of two days and show a continuous decrease in the measured redox over this period. The 
negative redox values reported for monitoring wells 2002 and 3928 are the only negative 
redox values recorded for FEMP monitoring wells to date; although the continuous driftpf’ 
+of the Eh measurements over the sampling interval may indicate fouling of the probe. If 
the initial recorded measurements form all wells are used, the Eh values agree with 
measurements reported by Sobocinski and Myers (1991). However, if the negative redox 
values are representative of groundwater in these wells, they imply uranium will be captured 
in this reduced groundwater by the precipitation of uranium (IV) solids (e.g., uraninite; UO,). 

8 



3.0 Analysis of Baseline Conditions for Pump and Inject 
System 

GMA groundwater will be pumped and reinjected in trial runs to evaluate the integrity of the 
system and screen out potential problems prior to placing the system on line. From a 
geochemical perspective, two potential problems may arise as GMA groundwater is pumped 
to the surface for reinjection. One scenario involves degassing of carbon dioxide and the 
other deals with the addition of oxygen (OJ. 

As wateicomes in contact with the atmosphere, Pc0, in the water (about 1O-I.’ arm) will 
decrease as it equilibrates with P,, in the atmosphep ( lV3’ atm). As bicarbonate ion is the 
principal carbon specie in equilibrium with carbon dioxide in the groundwater (Table 3), the 

following reaction occurs as P, decreases in the groundwater: 

(4) HCO,’ @ OH’ + CO, 

Reaction 4 will be driven to the right ps carbon dioxide degasses from the groundwater, 
allowing bicarbonate ion to dissociate to hydroxide ion and additional carbon dioxide. 
Concomitant with carbon dioxide degassing, an incmzke in pH allows further dissociation of 
bicarbonate ion to carbonate ion and water. An increase in the concenktion of carbonate ion 
results in precipitation of calcite, as illustrated in the following reactions: 

(5) HCOi + OH’ CO,” + HzO 

(6) Ca” + CO;’ CaCO, 

Reactions 4 through 6 illustrate that there is potential for carbonate scale to form in pipes and 
pumps down line from brtak tanks, bccause GMA groundwater is saturated with calcite under 
ambient conditions and any increase in the carbonate ion concentration will supersaturate 

calcite. The potential for carbonate scale formation near and in pump hardware is patest 
because an increase in temperature in these arcas (due to fiiction) drives Reaction 4 strongly 
to the right, as carbon dioxide is less soluble in water as temperature increases. 

A second potential problem deals with precipitation of iron hydroxide if an increase in the Po, 
of groundwater occurs. This case is the opposite of the above example, in that Pa is iower in 
the most oxidized groundwater sample obtained from the GMA ( atm at Eh = 489 mV 



and pH = 7.2) relative to Po, in the atmosphere ( lo4.’ am). Howevef.*the problem is 
predicted to be limited primarily to GMA groundwaters that have observed €h measurements 
below 200 mV. 

At near neutral pH values and Eh values less than 200 mV, dissolved iron occurs primarily in 
the plus two oxidation state (Le., iron (II)). When brought to the surface and placed in 
contact with the atmosphere, GMA groundwaters observed to possess these pH and Eh 
conditions will be subject to oxidation of iron (II) to iron (III), followed by precipitation of 
iron hydroxide. This process is summarized by the following reactions: 

(7) 2Fe+2 + 1/20, + H,0 * ~ F c ’ ~  + 20K 

(8) Fe+3 + 30H - Fe(OH), 

Reactions 7 and 8 occur rapidly and it is common to observe an orange to red slime on 
groundwater filters when waters with iron (n) are brought to the surface and filtered in the 
open atmosphere. As noted above, this problem is not expected to be si@icant for GMA 
groundwaters with observed Eh values greater than 2 w  mV. These groundwaters have iron 
con&ntrations that are an order of magnitude 1ower.W groundwaters with Eh values less 
than 200 mV (Sobocinski and Myers, 1991). due to the oxidation and removal of iron when 
Eh values exceed about 200 mV (Reactions 7 and 8 at a pH of approximately 7). 

The above two processes (CO, removal and 0, addition) were simulated with a geochemical 
model to estimate the volume of precipitated phases that may form from GMA groundwater 
under two redox boundary conditions (Sobocinski and Myers, 1991): 

Eh of 75 mV ( Pol = 1WS2 am) with an iron concentration of 2 mgL and 
Eh of 489 mV ( Po, = lau atm) with an iron concentration of 0.1 mg&. 

In the computer simulation, carbon dioxide is removed from groundwater until a P,, of la3’ 
atm is reached, and oxygen is added to increase Po, to lQi3 atm (comsponding to an Eh of 
800 mV, the upper bounding value for groundwater at a pH of 7). These endpoints are the 
most conservative conditions that may develop with respect to precipitation of solids. 

Figure 1 summarizes carbon dioxide degassing and its predicted effect on the groundwater 
system. As Pco, drops from lW’-’ to lU3’ atmospheres, pH incmses from about 7.1 to 8.4 
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Figure 1 

Results for carbon dioxide dega88ing of GMA groundwater. 
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l 
I and calcite precipitates (Reactions 4, 5, and 6), reducing the calcium and bicarbonate ion 

concentration in the groundwater. If Pcol is completely equilibrated with the ambient air 
value of lo3” atm, about 2 x lo3 moies of calcite arc predicted to form per liter of processed 
groundwater. Using the molar volume of calcite (36.934 cm3/mole) and moles of precipitate, 
the volume of produced precipitate is estimated as 7.4 x lo’, cm3 per liter of groundwater. 
Based on a nominh pump rate of 1,OOO liters per minute (264 gallondminute) per day, the 
potential exists for a precipitate yield that is on the order of 0.1 m3 of calcite per day, which 
may be an unacceptable quantity with respect to sustaining operations. Note that this is a 
&mumtstimate, and that the above daily yield is reduced to about one-half and one- 
quarter of the initial estimate if the Pco, endpoint values arc lou and lO’-’ atm, respectively. 
However, this analysis suggests that even slight degassing of Pa (e.g., lo”.’ to 
will produce non-uivial amounts of calcite. Therefore, surface holding time and atmosphere 
contact time should be minimized to prevent loss of CO, from the groundwater. 

The simulation of oxygen addition to GMA groundwater with Eh of 75 mV and an iron 
concentration of 2 mg/L is shown on Figure 2. To obtain oxygenated groundwater, oxygen is 
added at a rate to achieve Pol of atm (Eh = 616 mV at pH = 8.33) when CO, partial 
pressure reaches lV3’ atm. Note that oxygen addition (i.e., an increase in Eh) will occur 
simultaneously with CO, degassing, resulting in the pH increase discussed for results 
presented on Figure 1. A pH and Eh increase provides a very favorable environment for the 
precipitation of iron hydroxide, as increasing pH provides hydroxide ion and rising Eh results 
in oxidation of iron (n) to iron (III) (Reactions 7 and 8). As oxygen is added to the 
groundwater, Eh rises from 75 to 150 mV over a small pH interval and iron hydroxide begins 
to form (Figure 2). Precipitation continues until approximately 3.5 x los moles of iron 
hydroxide is precipitated per liter of water. The formation of iron hydroxide over the pH 
interval of 7.2 to 7.7 consumes most of the added oxygen over this interval, resulting in a flat 
Eh trend that represents buffering of the oxidation potential by the iron(II)/iron (III) redox 
couple. However, as the iron (II) becomes depleted, excess oxygen is available to increase 
the Eh once again. Note that there is no significant change in the mass of iron hydroxide 
precipitate above the Eh and pH values of 200 mV and 7.8, respectively. This observation 
indicates that iron hydroxide precipitation should not be problem for GMA groundwaters 
possessing Eh values in excess of 200 mV, an observation supported by observed 
groundwater data for iron (Sobocinski and Myers, 1991) and the lack of iron hydroxide 
precipitate in the computer simulation run with groundwater at an Eh of 489 mV. 
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Figure 2 

Results for oxygen addition to GMA groundwater. 
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Using the molar volume of iron hydroxide (34.36 cm3/mole) and adogous arguments and 
pumping values to those used for calcite (Figure 1). the worst case scenario for GMA 
groundwater (i.e., Eh = 75 mV, iron = 2 m a )  indicates a potential to produce 1.7 x m3 
of iron hydroxide per day. This value is two orders of magnitude lower than the estimate for 
calcite precipitation. However, the kinetics of iron oxidation and precipitation arc observed to 
occur nearly instantaneously when iron (XI) is brought into contact with the atmosphere. 
Therefore, from a kinetic viewpoint, iron hydroxide has a greater potential to Precipitate 
relative to calcite, and any atmosphere contact or holding time is likely to result in formation 
of iron hydroxide. 

As a final note, the formation of iron hydroxide on the surface can be beneficial with respect 
to removal of metal constituents from solution. Arsenic and uranium form anionic complexes 
in GMA groundwater (e.g., AsO,', AsO2OW2, ASOi3, UO2(CO3);*. U02(C03),"), and these 
anions are adsorbed by the positively charged surface of the iron hydroxide precipitate. 
Therefore, precipitation of iron hydroxide can result in lower arsenic and uranium 
concentrations in groundwater. 
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4.0 Analysis of Groundwater Mixing in Extraction and 
Injection Zones 

Three mixing scenarios were investigated to gain insight into potential precipitation reactions 
that might occur in extraction and injection zones. The first scenario modeled simulates the 
mixing of GMA groundwater around the extraction well when deeper, more reduced 
groundwater (e.g., zone of 3000 series wells) is pulled up into the relatively oxidized &ons 
of the upper GMA (e.&, zone of ZOO0 series wells). A second simulation mimics the October 
1995 injection test in the South Field Area, where relatively reduced groundwater was 
extracted and injected into oxidized groundwater (DOE, 1995). The find simulation depicts 
the conditions for the March 1996 injection test where oxidized spit effluent is injected into 
oxidized regions of the GMA. 

Table 4 summarizes the initial water compositions for the mixing calculations. For the first 
modeled scenario, groundwaters from monitoring wells (MW) 2387 and 3387 are mixed to 
simulate the upwelling of MW 3387 groundwater around an extraction well placed in MW 
2387 groundwater. In the second scenario, reduced groundwater obtained from well MW 
2002 is injected into oxidized groundwater represented by conditions at well MW 2387. The 
final scenario uses the spit effluent composition and &xes it with groundwater from injection 
well (W) 31567. In all scenarios. ten kilograms of the water of interest (Le.. M W  3387, M W  
2002, or spit effluent in Table 4) an added to 1 kilogram of MW 2387 or IW 31567 
groundwater to achieve a final mass mixing ratio of 1O:l (note that 1 kilogram of 
groundwater corresponds to a volume of about 1 liter). As the water of interest is added to 
M W  2387 or W 31567 groundwater. the mass fraction of the water of interest increases. 
The volume of water added is related to the mass fraction as follows: addition of 1 kilograr~ 
(liter) of the water of interest to 1 kilogram of 2387 groundwater results in a total of 2 
kilograms for the mixture, which comsponds to a mass fraction of 0.5 (1+2) for the water of 
interest. 

Results for the first mixing scenario axe illustrated on Figure 3. As the mass fraction of MW 
3387 groundwater increases, pH rises from about 7.2 to 7.4, Eh decreases from 400 to 125 
mV, the aqueous iron concentration rises from 0.066 to 0.51 mg/L, and iron hydroxi& 
precipitation reaches a maximum when the mixture is one-half MW 3387 groundwater. 
Based on the initial conditions and results presented on Figure 3, iron hydroxide precipitation 
will be negligible if the mass fraction of MW 3387 groundwater is less than 0.1 or greater 
than 0.8. However, it is noted that groundwater extracted with a mass fraction less thaa 0.1 

AU104StWPMIX:R3829 15 



- -  - 
Table 4 

Composition of GMA Groundwaters and Spit Effluent 
Used in Mixing Cakulations 

Parameter Monitoring Monitoring Monitoting Injection spit 
Well 2387 Well 3387 Well 2002 WeU 31567 Effluent 

pH (standard units) 7.2 . 7.6 7.3 7.0 7.28 

Eh (millivdts) 400 110 ' 175 41 2 414 

Calcium (mgll) 87 70 81 91.8 88.9 

Iron (m*) 0.066 0.56 0.3 0.123 0.05. 

Potassium (mgll) 26  3.0 ' 3.45 2.5' 2.5' 

Magnesium (msn) 31 . 24 26 23.3 22.9 

s- (mgll) 15 10 15.4 11.0 12.4 

S i b  im@) . 6.9 4.5 4.3 3.6 3.9 

Bicarbonate (m@) 385 236 317 234 2520 

Chloride (mgll) 15 * 26 26 242 27.9 

Fluoride (mgk) 0.6 0.09 0.1 0.17 0.2 

Phosphate (msn) 0.30 0.15 0.87 0.005. 0.005. 

Nitrate (mgn) 5.9 0.38 2.1 0.22. 0.22. 

Sulfate (mgll) 82 76 71 78.5 78.8 

Value represents onehalf of the reported detection limit. 
Vahm repmento reported concentration for spit influent, as bicarbonate was not reported for spit effluent. 
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Mixing results for groundwatws in MW 2387 and MW 3387. 



is desirable because this mixture wiil produce the minimum amount-of-iron hydroxide 
precipitate when brought to the surface, due to its higher Eh and lower aqueous iron values. 

Figure 4 summarizes results for mixing calculations carried out to simulate the October 1995 
injection test in the South Field Area. As groundwater from MW 2002 is mixed with MW 
2387 groundwater pH rises from about 7.2 to 7.26, Eh decreases from about 400 to 200 mV, 
iron concenrra&ion rises from 0.066 to 0.165 mgL, and iron hydroxide precipitate increases to 
about 8 x 104 cm3/L. Results on Figure 4 indicate that iron hydroxide will continue to 
precipitate in the injection zone as the mass fraction of 2002 groundwater increases to 0.9. 
Between a mass fraction of 0.9 and 1.0, iron hydroxide precipitation should shut down, as the 
initial iron concentration and Eh and pH conditions in 2002 groundwater (Table 4) indicate 
iron hydroxide is unsaturated. However, the presence of atmospheric oxygen in the injection 
well would be sufficient to maintain saturation of iron hydroxide as the mass fraction of M W  
2002 groundwater reached 1.0. Therefore, the injection of groundwater with Eh values below 
200 mV should be avoided if possible. 

The March 1996 injection test was simulated in Scenario 3. Spit effluent was mixed with 
groundwater from well 31567 under oxidizing conditions (i.e., Eh of 412 to 414 mV over the 
pH range of 7 to 7.3) to evaluate the potential for iron hydroxide and calcite precipitation in 
the screened volume of the well. No precipitate is predicted to fonn under these mixing 
conditions (Figure 5), which is in agreement with observations taken during the injection test. 

Scenario 3 results for iron hydroxide (Figure 5a) are shown as iron concentration versus mass 
fraction of spit influent. An iron concentration qual to one-half the reported detection limit 
of 100 pg/L was assumed for the spit effluent (Table 4). The data plotted on Figure 5a 
indicate that calculated iron concentrations in the mixture always lie below the solubility 
curve for Fe(OH),. That is, iron hydroxide precipitate will not form unless groundwater iron 
concentrations rise above the solubility curve. Conditions needed for the precipitation of 
calcite are illustrated on Figure 5b, which plots the concentration product of calcium and 
bicarbonate ions as a function of pH and mass fraction of spit effluent. Observed values for 
the calcium and bicarbonate concentration product lie below the solubility curve for CaCO,, 
and this indicates the mixture will not precipitate calcite. However, the data do approach the 
solubility curve near pH 7.3 - indicating if the pH of the spit effluent is greater than 7.3, 
calcite precipitation is possible as the mixture approaches 100 percent spit effluent. 

18 



41 0 _-. - 7.27 . 
I 

7.24 

Io 

7.21 

7.1 8 

Figure 4 
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Several observations are noted for the iron hydroxide precipitateslokned in Scenarios 1 and 
2. In Scenario 1 (Figure 3). iron hydroxide precipitate reaches a peak when the mass fraction 
of 3387 groundwater is 0.5, whereas in Scenario 2 (Figure 4) the iron hydroxide precipitate 
continues to increase as the mass fraction of 2002 groundwater increases. The difference in 
behavior of the precipitate is tie,fjo the initial Eh v;alues estimated for M W  3387 and MW 
2002 groundwaters, which are w a n d  175 mV respectively. A lower initial Eh value for 
3387 groundwater shuts off iron hydroxide precipitate when the mass fraction of MW 3387 
groundwater reaches about 0.8 and the Eh value falls below 150 mV. In Scenario 2, Eh 
valuespever fall below 200 mV, which allows iron hydroxide to precipitate over the mass 
fraction range of 0.0 to 0.9. 

Eh measurements for Mw 3387 and M W  2002 groundwaters were not available for use in the 
modeled scenarios; and the initial values are estimated using the reported iron concentration 
and solubility product for iron hydroxide. To illustrate the estimation consider the 
composition of 3387 groundwater with pH of 7.6 and iron concentration of 0.56 mg/L (Table 
4). Based on the reported pH and iron concentration, thermodynamic calculations canied out 
with the EQ3/6 geochemical code indicate the Eh of this groundwater cannot exceed 100 mV. 
That is, above 100 mV the iron concentration would be lowered by the precipitation of iron 
hydroxide. In a similar fashion, to avoid precipitation of iron hydroxide in 2002 groundwater, 
the maximum calculated Eh value is 175 mV (at pH = 7.3 and [Fe] = 0.3 mg/L; Table 4). As 
the predicted volume of precipitate is a strong function of the initial Eh condition of the 
groundwater, Eh is a critical parameter to measure for groundwaters involved in mixing in the 
injection and extraction zones. Therefore, results presented in Figures 3,4, and 5 are 
applicable only for the initial set of conditions presented in Table 4. 

Although the quantitative calculations carried out hen  suggest 5 x lU5 to 8 x IO4 cm3 of 
pFipitatc will form in mixing Scenarios 1 and 2 (Figures 3 and 4). results for &g 
Scenario 3 indicate spit effluent can be injected into oxidized portions of the GNU without 
formation of iron or carbonate precipitate. Therefore, proper selection of injection zones will 
eliminate the precipitation problem. 

For Scenarios 1 and 2, it was noted that the actual volume of precipitate formed will be 
sensitive to initial pH, Eh, and iron concentration. Therefore, the quantities pnscntcd here 
arc estimates given the specified initial conditions (Table 4). To put the calculated quantities 
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into a more meaningful form. injection well lifetime can be estimatZ5dhsing the precipitate 
volumes, injection rate (300 gal/min), and porosity of the injection zone (30 percent). 

Consider a 1 m3 area around the screened zone of an injection well where 10'' cm3 of 
precipitate is formed when 1 liter of injection water is mixed with 1 liter of GMA 
groundwater (e.g.. mass fraction = 0.5 on Figure 4). Porosity in this cubic meter is 0.3 x lo6 
cm3 (1 m3 * IO6 cm3/m3 * 0.3), and this porosity is calculated to be reduced to zero when 3 x 
IO9 liters of injection water has been added to the well (0.3 x 106 c d  i lp cm3/L). The 
time needed to inject 3 billion liters, assuming the stated injection rate holds and operation 
continues 24 hours a day, is about 5 years (3 x IO4 L + 3.7854 U g d +  300 gavmin c 60 
min/hr + 24 hr/day + 365.25 daydyr). If the precipitate increases to lo' cm3 per liter of 
injection water, the lifetime of the well decreases to 6 months. Therefore, the consequences 
of iron hydroxide precipitation in the injection zone are significant and care should be taken 
to select injection zones compatible ith the injected water (e.g., Scenario 3). P 

22 



5.0 Analysis of Lixiviant Addition to hjedion Waters 
Lixiviants were examined in several kQ3/6 runs to investigate the feasibility of enhancing the 
desorptioddissolution of uranium from aquifer solids. A lixiviant is generally’ defined as a 
reagent that is added to solution to extract a constituent from a solid matrix by enhancing the 
desorptioddissolution of the constituent through formation of a strong aqueous complex with 
the lixiviant. In the mining industry, cyanide is used as a lixiviant to extract gold and silver 
from crushed ore, while hydrogen peroxide (H,O,) and sodium carbonate (N+CO,) are used 
for insitu oxidation and extraction of uranium. 

The geochemical environment of the GMA is different from subterranean regions selected for 
insitu uranium solution mining, primarily with respect to the oxidation state of uranium. 
Therefore, these two environments are briefly summarized to provide background information 
used to assess the effectiveness of hydrogen peroxide and sodium carbonate lixiviants in the 
GMA. 

Insitu oxidation and extraction of uranium ores involves the dissolution of uranium solids 
containing uranium in the plus four oxidation state, or uranium (IV). Uraninite (UO,) and 
coffinite (USiO,) are two of the common minerals found in uranium ore deposits, and they 
are mobilized with the indicated lixiviants as follows: 

(9) UO, + H20, + COi2 = UO,CO,O + 20W 
(10) USiO,, + H,O, + CO,’, = UO,CO,” + Si0,O + 20H 

The overall reactions written above proceed in a minimum of two steps, as shown below for 
Reaction 11: 

(11) UO, + H,O, - U q 2  + 20H’ 

(12) uo;’ + coi2 = uo*co,o 

In Reaction 11, hydrogen peroxide oxidizes the Wuium (IV) to uranium (VI), forming the 
uranyl ion. Carbonate ion provided by the highly soluble lixiviant sodium carbonate then 
complexes the uranyl ion to form uranyl carbonate (Reaction 12). Under the carbonate-ion 
concentrations employed in solution mining, uranyl carbonate will form the uranyl- 
decarbonate and uranyl-tricarbonate complexes as follows: 
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At the FhW, GMA groundwaters have measured Eh values of 75 to 489 mV (Sobocinski 
and Myers, 1991). Over the observed pH range of 6.5 to 7.8, these Eh measurements indicate 
that uranium present in GMA groundwater is in the plus six oxidation state, or uranium (VI). 
As noted above, uranium (VI) occurs in solution as the uranyl ion (Reaction 11). GMA 
groundwaters contain abundant bicarbonate ion (HCO,’; 256 to 525 mg/L; DOE 1994), which 
reacts wih the uranyl ion to form the uranyl carbonate species indicated in Reactions 12, 13, 
and 14. However, because the GMA groundwaters plot in moderately oxidizing Eh-pH space, 
the uranium (IV) minerals found in ore deposits will not form. Based on the range of 
uranium concentrations in GMA groundwater sampled from 2000 series wells, meta-autunite 
(Ca(UOJ2(P0,),*4HZO) and soddyite ( (U0,)2Si0,,~2H,0) arc the predicted uranium solids that 
may be present in the GMA. Both of these uranium (VI) minerals have been identified as 
secondary phases in soil samples obtained from the FEMP (Buck et al, 1994). 

Figure 6 shows measured uranium concentrations in groundwater obtained Erom 2000 series 
wells and calculated solubility curves for meta-autunite (solid line) and soddyite in 
background GMA groundwater (DOE, 1994). For the mtta-autunite solubility curve, a PO;’ 
concentration of 0.75 mgL was used (reported range is 0.17 to 14 m a ;  DOE, 1994) and for 
soddyite a Si0,O concentration of 6.63 was used (reported range 3.1 to 12 mg/L; DOE, 1994). 
Arrows below the solubility cuwes indicate the shift in the solubility curve as phosphate and 
silica concentrations increase in GMA groundwaters (Le.. the solubility of meta-autunite and 
soddyite decrease). The range of uranium concentrations in groundwater obtained from 2000 
series wells can be explained in terms of mew-autunite and/or soddyite solubility curves, as 
thcse curves sweep downward when phosphate and silica concentrations increase. TheEfore, 
thesi two phases will be examined with respect to the enhancement of their solubility by 
addition of lixiviants. 

Uranium is also present in the GMA as adsorbed uranium. Unfortunately, thermodynamic 
data on adsorption mtctions between aqueous uranium species and GMA solids arc 
unavaiiable, and an evaluation analogous to the solubility analysis cannot be made. However, 
it is reasonable to assume that lixiviants capable of enhancing uranium mineral solubility will 
also enhance desorption reactions, as the same thennodynamic principles apply to both. 
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Figure 6 

Solubility of mota autunite and soddyite in GMA groundwater. 
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Figure 7 summarizes the results for the addition of hydrogen prox& io GMA groundwater. 
This lixiviant is predicted to have no effect on the solubility of meta-autunite and soddyite. as 
demonstrated by the invariant nature of the solubility curves as Eh (Le., partial pressure of 
02) increases (Figure 7a). Eh increases as hydrogen peroxide is added to the groundwater up 
to a maximum Eh value of about 840 mV, which is the bounding upper limit for naturally 
occurring waters. Solubility is not enhanced by the addition of hydrogen peroxide because 
the GMA environment is moderately oxidizing to begin with, and greater than 99 percent of 
the uranium is predicted to occur in the uranium (VI) oxidation state. Therefore, unless 
reducing conditions can be shown to exist in the GMA with respect to the formation of 
uranium (IV) species, hydrogen peroxide addition will not produce increased mobility of 
uranium. Addition of oxygen to the GMA, rather than hydrogen peroxide, will produce 
results similar to those on Figure 7, as both lixiviants act to increase the Eh of the' 
groundwater. 

An additional argument against the use of hydrogen peroxide or oxygen is the increase in Eh 
is predicted to result in the precipitation of iron hydroxide (Fe(OH),). Figure 7b indicates 
that as hydrogen peroxide is added to GMA groundwater, Eh increases and iron hydroxide 
precipitates, coupled with a decrease in the aqueous iron concentration. Based on a molar 
volume of 34.36 cm3/mole and the formation of 5.9 x lod moles of iron hydroxide (Figure 7). 
2.0 x 104 cm3 of iron hydroxide is predicted to precipitate per liter of GMA groundwater. 
Note that most of the precipitate is predicted to form between an Eh of 130 and 250 mV, 
indicating GMA groundwaters with Eh values greater than 250 mV will not be as susceptible 
to this problem. Additionally, note that above an Eh of 440 mV the iron concentration 
stabilizes and no further precipitate is formed, indicating all iron is oxidized to iron (m) and 
further addition of oxygen has no effect on the iron hydroxide solubility product. 

A similar analysis was conducted with sodium bicarbonate (NaHCO,) to examine the effect of 
inmased bicarbonate concentration on meta-autunite and soddyite solubility. Sodium 
bicarbonate was used in the simulation in place of sodium carbonate (N+CO,), because the 
pH of GMA groundwater (about 6.8 to 7.8) lies within the stability field of bicarbonate ion. 
Addition of sodium carbonate to GMA groundwater would consume hydrogen ion and 
produce an undesirable pH increase as follows: 

(15) C0i2 + H+ - HCO,' ' 
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Results for addition of hydrogen peroxide to GMA groundwater. (a) Solubility 
of meta autunite and soddylte. (b) Iron hydroxide precipitation. 
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Reaction 15 is undesirable because GMA groundwater is in quilibnum with carbonate 
minerals, and an increase in pH will result in precipitation of carbonate phases (Reaction 6). 

Figure 8 summarizes the results for addition of sodium bicarbonate to GMA groundwater. 
The solubility of meta-autunite and soddyite are increased by an order of magnitude as the 
background bicarbonate concentration of 400 mg/L is raised to 950 mg/L. Solubility is 
enhanced by the formation of uranylcarbonate species. via Reactions 12, 13, and 14. Note 
that the carbonate ion in Reactions 12, 13, and 14 is provided by the increase in bicarbonate 
ion via the second dissociation reaction of carbonic' acid (i.e., Reaction 11 reversed). 

Results on Figure 8 indicate the addition of bicarbonate ion to GMA groundwater will 
increase the mobility of uranium in the aquifer by forznation of uranyl-carbonate species. 
However, a negative consequence of bicarbonate addition is the precipitation of calcite. 
Figure 8 also charts the moles of added sodium bicarbonate, moles of precipitated calcite, and 
aqueous calcium concentration as a function of bicarbonate ion concentration. The addition 
of 1 x loe2 moles of sodium bicarbonate to GMA groundwater drives the bicarbonate ion 
concentration to about 950 mg/L, resulting in the precipitation of 1.12 x lC3 moles of calcite. 
Using the molar volume of calcite (36.934 cm3/mol); about 4 x 1C2 cm3 of calcite is 
estimated to form per liter of GMA groundwater, when the indicated moles of sodium 
bicarbonate arc added. Therefore, the addition of bicarbon* or carbonate ion to the GMA 
groundwater is not recommended, as Precipitation of calcite in the aquifer will result in 
decreased porosity and permeability, and hardware downline from the point of carbonate 
introduction will be susceptible to carbonate scale formation. 

n e  use of carbon dioxide (COJ as a lixiviant was also investigated because addition of 
carbon dioxide will decrease pH and suppress carbonate precipitation while increasing 
bicarbonate concentrations. Results for the addition of carbon dioxide are given on Figm 9. 
Bicarbonate concentration is raised to 1,010 mg/L upon addition of 0.01 mole of carbon 
dioxide to a liter of groundwater. As carbon dioxide is added to the groundwater, pH falls 
from 7.15 to 6.1 (Reactions 2 and 3) and carbonate ion is converted to bicarbonate (Reaction 
15). The consumption of carbonate ion allows Reaction 6 to rtverse and calcite is dissolved, 
rather than precipitated. Therefore, precipitation of calcite is not a problem for carbon 
dioxide addition to the GMA. 
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Results for addition of sodium bicarbonate to GMA groundwater, (a) Solubility 
of meta autunite and soddyite. (b) Calcite precipitation. 
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Figure 9 also summarizes the vends of the meta autunite and soddyiie solubility curves as 
carbon dioxide is added to groundwater and pH decreasm Note that the solubility curves are 
plotted for the baseline bicarbonate concentration of 400 mg(L (open symbols) and a 
companion curve which shows the effect of increasing bicarbonate concentration (400 to 
1,010 mg/L). In both cases, solubility is enhanced by increasing bicarbonate concentration. 
Additional attention to the solubility curves also shows that the solubility of meta-autunite and 
soddyite is decreased as pH falls from 7.15 to 6.1. This indicates that decnasing the pH of 
GMA groundwater will stabilize meta-autunite and soddyite in the GMA, which may not be 
desirable. 

However, meta-autunite and soddyite are predicted to be stable in the GMA only if the 
uranium concentration of GMA groundwater lies at or above the indicated solubility curves. 
For example, GMA groundwater at a pH of 6.3 and bicarbonate concentration of 750 mg/L 
requires a uranium concentration of 0.4 mg/L or greater to stabilize meta-autunite in the 
GMA (Figure 9). Therefore, solubility c w e s  in Figure 9 suggest that carbon dioxide 
treatment of the GMA will enhance Uranium mobility if the Uranium concentration lies below 
the solubility curve. As most repod uranium concentrations in 2000 Series monitoring 
wells arc below 0.4 mfi,  carbon dioxide is predicted to be a useful lixiviant for .increasing 
uranium mobility in the GMA. 
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6.0 Conclusions and Recommendations -- - 
Results presented in this report indicate that precipitatioa Of calcite and iron hydroxide may 
interfere with operations of the pump-and-treat system designed for GMA groundwater. 
Groundwater extracted from the GMA will be brought to the surface for uranium removal by 
anion exchange. While residing on the surface. GMA groundwater may experience carbon 
dioxide degassing and addition of oxygen. Carbon dioxide degassing will lead to an increase 
in pH and precipitation of calcite scale, while increasing the oxygen of the groundwater 
results in oxidation of iron and precipitation of iron hydroxide. 

The potential iron hydroxide problem noted above can reappear if groundwater mixing occurs 
in extraction and injection wells with the relatively oxidized and reduced groundwaters 
observed in the GMA. Relatively oxidized zones in the GMA (Le.* Eh greater than 200 mV) 
will be susceptible to iron hydroxide precipitation if extraction rates create upwelling of 
relatively reduced groundwater (i.e., Eh less than 150 mV) in the vicinity of the extraction 
well (Scenario 1). Likewise, relatively reduced groundwater that is treated to remove uranium 
and injected into relatively oxidized groundwater in the GMA can produce iron hydroxide 
precipitate if no change in redox potential occurs while the groundwater is on the surface 
(scenario 3). However, precipitation problems can be! avoided by proper selection of EWpH 
conditions for spit effluent and the targeted injection zone (Scenario 3). ' Treated groundwater 
that is oxidized on the surface to lower iron concentration to 0.05 mg/L or less will cause no 
precipitate problems when injected into relatively oxidized regions of the GMA. 

Lixiviant addition to enhance uranium mobility in the GMA is subject to the same problems 
encountered above. Addition of hydrogen peroxide or oxygen to the GMA is not predicted to 
increase uranium mobility, as uranium is in the plus six oxidation state in GMA groundwater. 
A negative consequence of hydrogen peroxide or oxygen addition is formation of iron 
hydroxide precipitate in moderately reducing regions of the GMA. Sodium bicarbonate or 
carbon dioxide addition to the GMA will enhance uranium mobility. However, GMA 
groundwaters are saturated with calcite and any addition of bic&bonate ion to the GMA is 
predicted to result in calcite precipitation and plugging of the aquifer. Calcite precipitation 
will not occur when carbon dioxide is added to the GMA, due to the decrease in pH that 
accompanies carbon dioxide addition. A consequence of carbon dioxide addition is the 
stabilization of meta autunite and soddyite in the GMA as pH is lowered, although most 
uranium concentrations in GMA groundwater are below the concentration required to saturate 
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meta autunite and soddyite. In conclusion, the only common iixiviam that may be useful to 
mobilize uranium in GMA groundwater is carbon dioxide. 

Based on the analysis and conclusions reached in this report, the following recommendations 
are listed for consideration: 

Relatively reduced GMA groundwater extracted for treatment should be held 
on the surface for a time period sufficient to remove iron hydroxide 
precipitate. 

Injection zones should be selected in the most oxidizing portions of the GMA 
to eliminate iron hydroxide formation. The selected injected zones should 
also have groundwater pH values that are less than the pH of the injection 
water to minimize the potential for iron hydroxide precipitation. If the 
selection of suitable injection zones is not possible, addition of a reducing 
agent (e+ quinhydrone) or pH adjustment to injection water is recommended 
prior to injection 

Hydrogen peroxide. oxygen, and sodium bic&onate iixiviants that arc 
commonly used to mobilize uranium for insitu mining operations am I&cly to 
cause precipitation of iron hydroxide andor calcite in the GMA. and are not 
recommended as part of the pump and treat altemative. However, the use of 
carbon dioxide’may enhance uranium mobility without precipitation problems 
due to its ability to raise bicarbonate concentrations while decreasing pH. 
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7.0 EQ3NRIEQ6 Geochemical Computer Code 

7.1 Code Background 
Mineral solubility calculations were performed with the EQ3/6 geochemical computer code 
(PC Version 7.2). EQ3/6 was developed at Lawrence Livermore National Laboratory (Wolery 
1992; Wolery and Daveler 1992) for predicting the behavior of metals, radionuclides, and 
other contaminants in the natural environment. The EQ3/6 computer code is an industry- 
standard geochemical model that performs solubility and speciation (aqueous form) 
calculations and reaction-path modeling. These calculations involve the simultaneous solution 
of equations describing the mass balance of each component, mass action expressions for 
solubility equilibrium, oxidatiodreduction reactions, and electrical balance constraint. 
Activity coefficients of aqueous species arc approximated with the Bdot set of equations, 
which are valid up to the ionic strength of seawater. 

The EQ316 code accesses a database containing the thermodynamic properties of 78 elements, 
862 aqueous species, 886 minerals, and 76 gases. . This database includes 57 aqueous uranium 
species and 160 uranium-bearing minerals, constituting the most complete database available 
for modeling the behavior of uranium in natural waters. EQ3/6 has been validated using 
standard geochemistry problems, such as the speciation of seawater (Nordstrom 1979), 
basalthawater interactions (Bowers et al., 1985) and numerous comparisons with 
experimentally determined mineral solubilities (Jackson, 1988). Benchmark comparisons with 
the results of similar codes (e.g., PHREEQE) have been performed by INTERA (1983), 
Nordstrom (1979), Kincaid and Morey (1984) and Kenisk (1981). 

EQ3 is the portion of the code that calculates the initial aqueous species distribution with 
concentration data provided by the user a d  computes the saturation indices of pertinent 
minerals. The saturation index (SI) is defmed as 

SI = log (iap/sp) 

where iap is the ion activity product and sp is the solubility product of the mineral of interest. 
An SI of greater than zero, zero, or less than zero corresponds to a mineral that is either 
supersaturated, saturated, or undersaturated, respectively. After computing the speciation 
model, EQ3 computes a mass balance for each chemical element and charge balance and 
writes this information in a pickup file that is used as an input file by EQ6. EQ3 differs from 
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EQ6 in that EQ3 identifies minerals that ate supersaturated and undersaturated. but it cannot 
precipitate and dissolve the pertinent minerals. 

The EQ6 portion of the code performs all the calculations of EQ3 as well as reaction-path 
caiculations. Reaction-path (chemical evolution) modcling simulates a sequence of 
thermodynamic equilibrium problems in reacting systems consisting of water and minerals or 
other solids. The reacting system may consist of water (rainwater, groundwater, surface 
water, etc) that migrates through, and equilibrates with, waste solids and natural minerals in 
compositionally distinct horizons (e.g., rainwater reacts with soil to form groundwater). The 
chemical evolution of the reacting system is driven by dissolution and precipitation of 
minerals or solids andor by changes in temperature and pressure. Along each step of the 
reaction path, the EQ6 code computes the precipitation and dissolution of minerals based on 
mass action expressions for solubility equilibrium with water. Thus, EQ6 differs from EQ3 
by allowing supersaturated minerals (SI > 0) to precipitate from solution and undersaturated 
mineds (SI < 0) to dissolve. 

7.2 Umkations and Assumptionti of Mineral Soiubiiity celculcrtions 
The EQ3/6 geochemical code estimates contaminant concentrations by calculating mineral 
solubilities in gadliquidlsolid systems. These calculations have the following limitations and 
assumptions: 

A limited number of organo-metal complexes can be modeled, and this can 
lead to low estimates of leachate concentrations for some inorganic metals. 

Ideal mineral phases arc assumed to represent the actual soiid phases in the 
soil material, and only minerals known to dissolve and precipitate at 
ambient temperature (15°C for GMA groundwater) are used in the 
calculations. 

In the absence of kinetic rate data, dissolution and pEcipitation kinetics arc 
instantaneous, which can lead to concentration estimates that arc too high 
or too low. 

Adsorption processes are not evaluated with the EQ3/6 model. 
’ 

Modeled concentrations are site-specific solubility limits, and in most cases . 
these concentrations arc the highest which can exist in solution. 
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The fist bullet identifies a limitation associated with insufficient thermodynamic data. For 
exampie, lead and acetate ion are present in the database but the lead-acetate complex is not. 
As lead is known to have a strong affinity for acetate ion. the absence of data on the lead- 
acetate complex in the EQ3/6 database leads to estimates of lead solubility that may be too 

low. This is commonly observed when solubility calculations an compared to metal 
concentrations in toxicity characteristic leaching procedure (TCLP) extract, where acetic acid 
degrades into acetate ion and formation of metal-acetate complexes occurs. With respect to 
the second bullet, if a contaminant is present in a metastable, amorphous form rather than as a 
crystalline solid (i.e.* a mineral), using a mineral phase for the solid will usually lead to low 
estimates of the contaminant concentration. This occurs because crystalline phases generally 
contain shorter and stronger element bonds relative to amorphous solids, and this leads to a 
lower solubility for the crystalline phase. In contrast to the statement in the third bullet, the 
dissolution of crystalline solids is rarely instantaneous or complete in the natural environment 
(e.g., partial dissolution of feldspar to form ciay minerals), except for some highly soluble 
salts (e.g., NaCl), and this can lead to high estimates of contaminant concentrations. 
Assuming instantaneous precipitation-of mineral phases can lead to low estimates of element 
concentrations if the mineral is difficult .to nucleate and crystallize under ambient conditions 
in the natural environment (e.g., dolomite). Considering the fourth bullet, the calculated 
solubility concentrations may be too high when compared with observed element 
concentrations in groundwater because adsorption reactions are not considered. Adsorption 
reactions can substantially lower some contaminant concentkions below the calculated 
solubility limit (e.g., Cs'). Finally, mineral solubility calculations will provide an estimate on 
the maximum concentration that can exist in solution if the mineral phases modelcd are 
known to precipitate and dissolve under ambient conditions and colloid formation does not 
occur. Colloid formation leads to an increase in the apparent dissolved concentration of an 
element and is common for many elements, including aluminum, iron, and many actinide 
elements. 

7.3 Unceminty in thennodynamic Data Used in Mineral Solubillfy Calculations 
Thennodynamic data used in solubility cz$culations will vary slightly from one reported study 
to another. Wolery (1992) estimated that the uncertainty in thermodynamic data represented 
an uncertainty in the calculated saturatiofi index (SI) (defined and discussed below) o f f  0.4 
SI units. The SI uncertainty corrcspoILds to an uncertainty in the reported aqueous 
concentration of e 0  percent (is., 50 f 25 ppm). To assess the difference in calculated SI 
values based on Merent thermodynamic databases, analytical data on groundwater from 
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background well 1024 were entered into EQ3NR and MINTEQA2 (Allison et al.. 1991) 
geochemical codes to compare the predicted SI values of minerals and the aqueous specie 
distribution. Results of this comparison are discussed and .presented below. 

Table 5 presents the input data for perched groundwater from background well 1024, a 
summary of the minerals that have reached or arc approaching thermodynamic equilibrium, 
and a comparison of saturation indices for the minerals. As noted above, the saturation index 
is defined as the logarithm of the activity product of the ions fonning the solid (e.g., Ca+2 and 
C0i2) minus the logarithm of the mineral solubility product (i.e., SI 5: log (iapkp)). When 
the saturation index is zcro, the mineral is in themdynamic equilibrium (Le., iap = sp) with 
the solution. Saturation indices below and above zcro cornspond to undcrsaturatcd'and 
supersaturated states, respectively. An undersaturated mineral will undergo dissoluGon rind a 
supersaturated mineral will precipitate. 

In Table 5, the saturation indices for minerals formed fiom the principal species in 
groundwater (e+ Ca+*, Mg+2, CO,", SO,", etc) agree quite well (i.e., within 0.5 SI units). 
These minerals include calcite, gypsum, and magnesite. The saturation indices of minerals 
formed from trace metals (e.g., barium, lead, nickel, etc) are quite variable. That is they can 
compare quite well, like barite, rhodochrosite. rutherfordine, schoepite, tenorite, and witherite, 
or compare very poorly, such as anglesite, bunsenite, cerussite, litharge, malachite, and 
otavite. For lead-bearing solids, the saturation indices svt 1.6 to 2 SI wits greater in the 
EQ3/6 results. Referring to the SI definition above and using anglesite as an example, this 
implies that the calculated activity product for Pb+' and SO,-' is 1.7 orders of magaitude 
greater when calculated by EQ3/6, if the solubility product is constant for EQ3/6 and 
MINTEQA2. Alternatively, if the solubility constants used by the codes differ by 1.7 orders 
of magnitude, the activity product can be identical in both codes. In general, there is some 
small diffmnce in the solubility product used by each code, and most of the difference lies 
with the calculation of the activity product. 

The value of the activity product is dependent on the number and type of aqucous species that 
arc formed in solution. Table 6 summarizes the speciation in perched groundwater pndicted 
by each code. When the two codes agree with respect to the speciation of an element in 
solution (e.g., silver, barium, calcium, etc), the saturation index for a mineral of that element 
agrees quite well (e.g., chlorargyrite, barite, calcite in Table 5). However, when the predicted 
element speciation is grossly different (e.g., cadmium, nickel, lead), the calculated saturation 
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-. Table 5 
Comparison of M@erai SatuKgjon Indices 
in Perched Groundwater From Well 1024 

* 421' :L - L. 

Saturation lnde? 
Input Data (mgk) 
PGW 1024. Mineral E036 MINTEQA2 

E h t 3 5 0 m V  anhydrite (CaSO,) -1.97 -1.66 

Ba 0 9.28 x lo4 bunwnite (NO) 4.89 6-08 

pH = 7.2 anglesite (PbSO,) -2.45 4.1 1 

Ag = 3.81 x loa barite (BaSO,) 0.427 0.41 2 

Ca P 9.83 x 10" 

Cd = 3.25 x loJ 
Cr = 4.05 x lo4 

CU = 8.88 x loa 
K = 1.67 x 100 
Mg = 4.00 x 10'' 

Mn P 1.05 x lo" 

Na = 1.52 x 10.' 

Ni = 5.93 x l@ 

Pb = 3.25 x lo4 

U = 8.82 x lo4 
CI P 5.70 x Id 
F = 1.02 x 100 

HCQ = 4.25 x lo4 
NO,= 5.00 x l@ 

PO, = 2.50 x lo-' 

SO, = 8.43 x 10'' 

T o l e  

calcite (CaCO,) 

CaUO, 

cetussite (PbCO,) 

chlorargyrite (ASCI) 

cQ . 
cuprite (ChO) 

dolomite (MgbCasCO,) 

#write (CaF,) 

gypsum (CaS0,2&0) 

litharge (Pbo) 

magnesite (MgC03,) 

malachie (ChC03(OH)J 

manganite (MnOOH) 

Ni(OH), 

NiCO, 

davite (CdCQ) 

rhodochrosite (MnCOJ 

rutherfordine (UO,CO,) 

schoepite (U0,:2H20) 

tonorite (CuO) 

0.093 

-5.71 

1.18 

-1.32 

1.66 

-7.31 

1.15 

-1.36 

-1.69 

-5.70 

-0.638 

-3.77 

4.42 

-5.14 

4.90 

-3.29 

-0.976 

-5.01 

-5.51 

-200 

0.090 

NP 

-0.837 

-1.31 

NP 

NP 

-0.054 

-0.454 

-1.35 

-7.34 

-0.638 

-2.87 

NP 

-3.04 

6.32 . 
0.206 

-1 .w 
6.06 

-6.32 

-1.89 

'Average gmndwabr composition of samples taken from perched gmmdwaWr well (ww) 1024. 
%aturabion index is defined as the bg of the activity produd minur tho bg ofthe sdubilityprodud W W W .  
V.lwr of g-r than zero, zero, and less than zero indicate. mpacWdy, urp.mtura€ed, saturated. and 
undersaturated oondltkns for the indicated solid phase in perched gmmdwater. 
NP P d i d  is not present in the thermodynamic database of the hdcated code. 
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Table 6 

Comparison of Aqueous Specie Dlstribution 
in Perched Groundwater From Well 1024 

E036 MINTEOA2 
Aqueous Species Mohl Percent' Mdal Percent' Element 

97.0 
3.0 

loo 
NP 

Barium 

w 
Cdco; 
CdHCO,' 
cdsop 
a c r  

loo 
NP 
NP 
NP 
NP 

50.9 
26.1 
18.5 . 
3.8 
0.5 

Cadmium 

92.3 
0.3 
4.0 
3.3 

922 
0 2  
2 7  
4.8 

Calcium 

84.8 
12.5 
1.4 
0.9 
0.1 

87.8 
10.0 
1 .o 
0.9 
0.1 

carbon 

Chlorine cr 99.9 99.9 

Chromium . WOHY 
&(OH): 

HCrO,' 
NaCrO,' 

C0.4 

842 
15.7 
0.0 
0.0 
NP 

NP 
NP 

87.7 
12.1 
0.2 

9.1 a 
5.0 
3.0 
0.7 
NP 

. NP 
NP 

64.6 
5.9 
0.7 
0.4 
1 9.6 
8.5 
0.3 

CUHCO,' 
c U s 0 , O  

Fluorine 973 
2 0  
0.7 

94.5 
4.6 
0.9 
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Table 6 

Comparison of Aqueous Qpech Distribution 
in Perched Groundwater From Well 1024 

Element Aqueous Species 
EQW6 

Molal Percent' 
M I M E W  

Mdal Percent' 

Lead 

Magnesium 

Nicks1 

Nitrogen * 

N P  
NiSO," 
NiCO,O 
NiHCO,' 
Ni(C0J2* 

40 

88.7 
11.0 
0.2 
NP 
NP 
NP 
NP 

90.4 
5.4 
3.9 ' 

0.2 
0.1 

. 86.4 
5.8 
5.1 
2.6 

96.4 
3.6 
NP 
NP 
NP 

99.7 
0.1 
0.0 

96.6 
3.4 
0.0 
0.0 
0.0 
0.0 . 
0.0 
0.0 
0.0 
0.0 

2.5 
0.6 
89.6 
5.8 
1 .l 
0.4 

91.6 
4.2 
3.9 
0 2  
0.1 

90.7 
NP 
4.0 
5 2  

6.0 
0.3 
90.4 
2.5 
0.8 

NP 
NP 
100 

NP 
NP ' 

38.0 
292 
1 s.7 
14.3 
0.9 
0.7. 
0.5 
0.5 
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Table 6 

Comparison of Aqueous Specie Distribution 
in Perched Groundwater From Well 1024 

EQ36 MIMEQA2 
Element Aqueous Species Mdal PercenP Molal Percent' 

Potassium r 99.7 99.7 
KSO; 0.3 0.3 

sum 75.4 
24.0 
0.5 
NP 

1s 
0.8 
oa 

m.4 
10.2 
SP 

52.3 
48.7 
NP 
0.5 
0 3  

41 

77.4 
21.6 
0.4 
0.6 

00.6 
0.2 
0 2  

78.8 
7.1) 
19.4 

21.7 
34.5 
42.7 
1.0 
NP 



index can vary by two orders of magnitude (e.g., anglesite, bunsenik-otavite in Table 5) .  To 
illustrate, consider the predicted speciation for cadmium (Table 6). The EQ3/6 code contains 
a single cadmium specie (Cd+2), in contrast to the five cadmium species predicted to be 
present by MINTEQA2. In this case, the difference in speciation is due to the absence of 
four of the predicted MTNTEQA2 species from the EQ3/6 thermodynamic database. 
Similarly, differences in the predicted speciation for nickel and lead also arise due to the 
absence of nickel and lead carbonate species in EQ3/6. Thermodynamic data present in 
MINTEQA2 that were not in EQ3/6 were screened to evaluate the quality of the experimental 
study responsible for generating the data. If the reported thermodynamic data were 
reproducible by at least two independent studies, the data were extracted and entered in 
EQ3/6 for the calculations performed for this study. 
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