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company‘s ground water monitoring activities during the 
1991 calendar year to the Director of the Ohio P A .  The 
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accordance with Ohio Administrative Code (OAC) Rules 
374565-750 and 37456594(A)(2)Cb), (AX~XC), and 
(BX2). These rules require the following information: 

1. Concentrations or values of the indicator parameters 
listed in OAC Rule 3745-#92(B) for each ground 
water monitoring well. 

2. Results of statistical evaluations of the indicator 
parameten as required by OAC Rule 3745-&93(B) 
including the identification of any sigxuficant 
differences from initial background found in the 
upgradient wells in accordance with OAC Rule 
3745&-93(C)(l). 

3. Results of the evaluation of ground water surface 
elevations regurred by OAC Rule 37454593(93(D to 
determine whether OAC Rule 374565-9UA) is 
satisfied and a description of the response to that 
eduation. 

4. A summary of the results of any ground water quality 
assessment program q u i d  by OAC Rule 
3745-&-93(D)(4). 

If your company has not yet received monitoring 
results for all four quarters of the calendar year, please 
send whatever resuits you have in order to meet the 
March 1 deadline for submittal. 

Data Management Section at (614) 644-2977. Technical 
questions regarding ground water data and analysis 
should be directed to the Division of Ground Water at 
(614) 644-2905. 

and mad the on@ to: 

To obtain additional reporting forms, please call the 

Keep a copy of the completed report for your records 

Ohio EPA 
Div. of Hazardous Waste Mgmt. 
Data Management Section 
P.O. Box 1049 
C~UIII~US,  OH 43266-0149 

The Data Managanent Seaion will send a co of 
pUrreporttotheappropMteOhi0EP*DiStiia%;fice 
for their examination. You may elect to send two capies 
of your completed report to the address listed above and 
the s m n d  copy will be forwarded to the District. Ifa 
stxond copy is mailed directly to the District by you, 
please make this dear on thereport copy that is 4 e d  to 
Columbus so that duplication can be avoided. 
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This Supplementary Annuai Report form should be completed by all facilities requved by OAC 3745-65-90 to 
conduct ground water monitoring. 

FACIL~TYIDENI~F~CATION 

Name: u. s. DOE - Fernald Environmental Management Project 
Address: P. 0. Box 398705 Cincinnati, Ohio 45239-8705 

EPAID: 08 6890008976 

HWFAB Permit #: FacilityContact: Dav id M. Rast 

County: Hamilton Phone Number: 738-6322 

Check Applicable Process Codes from Part A Application: 

- so4 -Storage in surface Impoundment 

- TM -Treatment in Surface Impoundment 

- X D8o-D~p0~dinLandf3l 

- D81- Dqosa l  by Land Application 

- D83-W~dinSurfacRlmpoundment 

Section 1 - Include Indicator Parameter values from all RCRA wells the first time data from the baseline year is 
submtted; in subsequent years, only report on@ upgradient values. List values from upgradient well(s) first. 
Upgradient weUs should have four replicate measures of each parameter for each sampling date. Please designate 
wells as upgradient (UP) or downgradient (DN) [example: W2, DN]. If more than one measure of each indicator 
parameter was made from samples taken from downmdient - wells, please report these as well. Attach additional 
pages as needed. Facilities that have not completed four quartem of data should explain briefly why. 

Section 2 - Only facilities that have completed four quarters of ground water monitoring data and, at least, the first 
semi-annual sampling of indicator parameters need lpport anytlung in this section Report upgradient well(s) first. 
Put “Not Applicable” under the w o n  heading, if appropriate. Attach additional pages as needed. 

Section 3 - Report well elevations in Mean Sea Level. Identify elevations by well number and location (upgradient, 
downgradient). Record, under each quarterly heading, the dates that elevations were taken Report results of 
evaluation of elevations and describe response to that evaluation, where applicable. 

Section 4 - Summarize efforts to determine rate and extent of migration as well as the concentration of the hazardous 
waste or hazardous waste constituents in the ground water. Report results of analysis. Put “Not Applicable” under 
the section heading, if appropriate. 
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Section 1 

REPORT VALUES OF INDICATOR P- FROM SAMPLFS COLLECTED DURING BASELINE YEAR - 
OAC 3745-65-94(AX2Xb). For upgradient wells, include mean and variance statistics following concentration values. 
After first submittal of baseline data, report only upgradient well values and statistics on this page. 

Specific Conductance 
(UMHOS) 

Well ID Date Sampled TOH TOC PH 
( m u )  (mg/l) (S.U.) 

N / A  Facility in assessment monitoring 

See RCRA Ground Water report Volume 6, Round 6 
Sampling, DOE March 1988. 
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Section 2 

REPORT STATIsIlcAL EVALUATION OF INDICATOR P- (REsuL?s OF t-TEsD - OAC 
37456-!34(A)(2)(b). Indicate t-test method used (check one): __ AT t-test or -CABF t-test. 

S e m i - h u a l  Sampling 

Well ID Date Sampled TOH TOC PH specific conductance 
(mgil) (mg/l) (S.U.) ~UMHOS) 

N / A  Facility in assessment monitoring 
See RCRA Ground Water report Volume 6, 
Round 6 Sampling, DOE March 1988. 

M e w  

3!t:cqpund Mean: 
r: 
tc 
SigIuficant Difference at Om7 (Yes or No) 

*.  ..-mance: 

Specific Conductance 
~UMHOS) 

Well ID Date Sampled TOH TOC PH 
(mg/l) ~ (m@) (S.U.) 

N/A Facility in assessment monitoring 
See RCRA Ground Water report Volume 6, 
Round 6 Sampling, DOE March 1988. 

Mean: 
Variance: 
Background Meax 

Significant Difference at OM? (Yes or No) 
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Section 3 

REPORT RESULT3 OF THE EVALUATION OF GROUND WATER SURFACE ELEVATIONS AND A 
DEsQuIllON OF THE RESPONSE TO THAT EVALUATION, WHERE APPLICABLE - OAC 374565-94(AX2XC). 

Well Elevations in MSL by Sampling Date 

Date: 
Well ID 1st Quarter 3rd Qu=t- 4th Quarter 

SUMMARIZE RESULTS OF AND DESCRIBE RESPONSE To EVALUATION OF ELEVATIONS 

See attached report for assessment monitoring water elevations 

U 
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Section 4 

REPORT RESULTS OF GROUND WATER QUALITY ASSESSMENT PROGRAM - OAC 374%594(8). 

See a t t a c h e d  report 
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._ 1 .o EXECUTIVE SUMMARY 

The Resource Conservation and Recovery Act (RCRA) Annual Groundwater Report for the 
Fernald Environmental Management Project (FEMP) provides an update on assessment 
monitoring activities and reports the data which was collected in calendar year 1991. The RCRA 
Groundwater Quality Assessment Program is an ongoing program designed to determine the rate 
and extent of contamination in the vicinity of Waste Pit 4 as required by the Code of Federal 
Regulations (CFR), Volume 40, Parts 265.93 through 265.94 and the Ohio Administrative Code 
(OAC), Parts 3745-65-93 through 3745-65-94. The controlling document for this program is the 
Groundwater Quality Assessment Program Plan (GQAPP), Revision 2, April 1991. The RCRA 
Assessment Monitoring Program is an Applicable, Relevant, or Appropriate Requirement 
(ARAR) of the Comprehensive Environmental Response. Compensation, and Liability Act 
(CERCLA). 

The controlling document of the RCRA program (GQAPP) was revised in 1991 to include 
comments received by the EPA on Revision 1 and was submitted in April 1991. Revision 2 of 
the GQAPP included an expanded well monitoring program and more detailed sampling 
procedures. The revision to the GQAPP provided assessment objectives and statistical 
procedures also. The revision to the GQAPP included the addition of eleven new monitoring 
wells in the RCRA program. 

Four quarters of sampling were completed for the RCRA monitoring wells in 1991. Collected 
data was assessed using statistical methods to determine the presence of contamination in the 
Waste Pit Area. An analysis of analytical results indicates that the types of site-specific 
parameters affecting groundwater quality are consistent. The results of the statistical assessment 
indicate that all 12 glacial overburden monitoring wells and 22 of 23 downgradient sand and 
gravel aquifer monitoring wells assessed had at least one statistically significant site-specific 
parameter. Of 59 parameters statistically analyzed, 18 were determined to have statistically 
significant concentrations in the glacial overburden; 20 were determined to have statistically 
significant concentrations in the sand and gravel aquifer. 

A comparison to statistical results from 1989 and 1990 determined that groundwater quality is 
degrading in the glacial overburden around the Waste Pit Area, but groundwater quality is 
improving in the sand and gravel aquifer. These statistical findings have been supported by time 
versus concentration plots that indicate 42 % of glacial overburden monitoring well concentrations 
are increasing with time, but 83% of sand and gravel monitoring well concentrations are 
decreasing with time. 

An evaluation of the glacial overburden boring logs and groundwater data indicates that a silt 
deposit and silty gravel deposit occurs in boring logs near Waste Pit 4. These deposits are 
saturated, and portions of the clay deposits are saturated. Water elevation data indicates a radial 
flow pattern south and west of Waste Pit 4. Flow patterns could not be determined to the north 
or east because of variant water elevations and limited coarse-grained deposits. An estimated 
flow velocity of 5.33 x lo3 ft/day was determined to the south of Waste Pit 4 in a silty gravel 
deposit. An estimated flow velocity of 9.673 x lU5 ft/day was determined to the southwest of 
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Waste Pit 4 in a silty clay deposit. A conservative rate of migration of constituents in the glacial 
overburden can be assumed to be the advective flow rate. 

A vadose zone transport model calculated a vertical flow rate for many constituents. Initial 
findings from this model determined that it would take longer than 500 years for magnesium, 
silver, toluene, acetone, and many other constituents to migrate through five feet of saturated clay 
and 20 feet of unsaturated sand and gravel. 

Concentration contour maps were developed to determine the extent of contamination in the sand 
and gravel aquifer. In the upper portion of the sand and gravel aquifer (2000-series wells), the 
water quality differences extend between 500 and lo00 feet northeast of Monitoring Well 2027. 
The water quality differences extend east between 2000 and 3000 feet away from the waste pit 
area in the lower portion of the sand and gravel aquifer (3000-series wells). The conservative 
rate of migration of constituents affecting water quality can be assumed to be equal to the 
advective flow rate of the groundwater, which has been estimated to be 868.7 feet per year in the 
water table zone, 657 feet per year in the 3000-series zone, and 868.7 feet per year in the 
4000-series. 

Four flow modeling studies have been completed in the sand and gravel aquifer under the FEMP. 
Results of this modeling indicate that groundwater velocities range between 233 ft/yr and 3394.5 
ft/yr. The calculated flow rates mentioned above fall within this range of flow velocities. The 
flow models also indicate a downward flow pattern east of the Waste Pit Area. This vertical 
flow is supported by vertical water elevation differences in cluster wells and vertical 
concentration contours of sulfate, the most widespread constituent affecting groundwater quality 
east of the Waste Pit Area. 

Organic compounds were detected in only one well within the sand and gravel aquifer. In 
November 1990, Monitoring Well 2649 was completed in the water table zone in the sand and 
gravel aquifer to determine if organics found in the glacial overburden (Monitoring Well 1031) 
had reached the aquifer. Results from 1991 indicate that Monitoring Well 2649 has 
concentrations of the same volatile organics found in Monitoring Well 1031. 

The source of the volatile organic compounds (VOCs) appears to be separate from the source of 
the inorganic constituent plume originating in the vicinity of Monitoring Well 2084. This 
conclusion is supported by the absence of organic compounds in the inorganic constituent plume, 
and the fact that the two wells (1031 and 2649) in which the organic compounds were detected 
are located upgradient and over 1000 feet away from the inorganic constituent plume. 
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2.0 INTRODUCTION 

e- 
The Resource Conservation and Recovery Act (RCRA) Annual Groundwater Report for the 
Fernald Environmental Management Project (FEMP) provides an update on assessment 
monitoring activities and reports the data which was collected in calendar year 1991. The RCRA 
Groundwater Quality Assessment Program is an ongoing program designed to determine the rate 
and extent of contamination in the vicinity of Waste Pit 4 as required by the Code of Federal 
Regulations (CFR), Volume 40, Parts 265.93 through 265.94 and the Ohio Administrative Code 
(OAC), Parts 3745-65-93 through 3745-65-94. The controlling document for this program is the 
Groundwater Quality Assessment Program Plan (GQAPP), Revision 2, April 1991. The RCRA 
Assessment Monitoring Program is an Applicable, Relevant, or Appropriate Requirement 
(ARAR) of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). 

The FEMP is located above a two to three mile wide subterranean valley known as the New 
Haven Trough. This valley formed as a result of Pleistocene Glaciation. Approximately 150 feet 
of regionally extensive Pleistocene glacial valley fill deposits (sands and gravels) overlie the 
shales in the bedrock channel. Figure 2.OA is a generalized areal map of the valley fill deposits 
around the FEMP. As indicated by the generalized hydrogeologic cross-section (Figure 2.OB), 
the buried valley is about one-half to over two miles wide and is U-shaped, having a broad, 
primarily flat bottom and steep valley walls. 

Fine-grained glacial deposits overlie the bedrock uplands and portions of the sand and gravel 
deposits where they form the thick unconsolidated sediment layers beneath the soil zone. This 
glacial overburden is composed of dense, silty clay that varies in composition vertically and 
laterally. The glacial overburden contains lenses of poorly sorted fine- to medium-grained sand 
and gravel, silty sand, and silt with layers of silty clay. 

The site setting, geology, and hydrologic environment at the FEMP are described in the RCRA 
GQAPP. The well numbering system corresponds to the geologic unit and relative depth being 
monitored by each of the wells. A 1000-series well is completed in the glacial overburden and 
2000-, 3000-, and 4000-series wells are completed at different depths in the underlying sand and 
gravel aquifer. Figure 2.0C presents a generalized description of the relative depth positions of 
these monitoring wells. Geographic well locations for each network are shown in Figures 2.OD, 
2.OE, and 2.OF and 2.OG. 

2.1 Summarv of the RCRA Groundwater Detection Monitoring Program 

In accordance with the requirements of OAC 3745-65-93 (D)(2) and 40 CFR 265.90 through 93 
(d)(2), a Detection Monitoring Program was initiated at Waste Pit 4 in August 1985. The 
Detection Monitoring Program included quarterly monitoring for one year of wells upgradient 
and downgradient of the regulated unit for general water quality, drinking water suitability, and 
indicator parameters as specifically defined in OAC 3745-65-92 and 40 CFR 265.92. a 
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Water quality samples were withdrawn from the 41 detection monitoring wells during six rounds 
of sampling. Figure 2.1 identifies the detection monitoring program wells. A statistical analysis . 
that compared upgradient to downgradient monitoring well water quality results was completed 
following Round 5. A more detailed discussion of the RCRA Detection Monitoring Program 
may be found in the RCRA Groundwater Monitorinp Reuort. Volume 6 - Round 6 Samuling 
(March 1988). In general, the water quality data collected under this program indicated the 
following: 

* Water quality parameters in the Great Miami Aquifer beneath the FEMP Waste Pit 
Area appear to indicate degradation of water quality with respect to sulfate and 
nitrates. 

No pesticides/herbicides were detected in any of the wells sampled. * 

* No confirmable concentrations of organic compounds were detected. Concentrations 
of organic compounds ranging from less than one part per billion @pb) to 
approximately 30 ppb were identified but occurred inconsistently. The origin of these 
organic compounds could not be specifically traced to any individual unit within the 
Waste Pit Area. 

2.2 
In accordance with OAC 3745-65-93@)(1), the USEPA and the OEPA were notified on 
November 13, 1987, that Waste Pit 4 may be affecting groundwater quality in the Waste Pit 
Area. This notification was based upon the statistical comparisons completed as part of the 
Interim Status Detection Monitoring Program implemented in the vicinity of Waste Pit 4. On 
November 25, 1987, a FEMP RCRA GQAPP for Waste Pit 4 was submitted to the USEPA and 
OEPA. This plan stated that the Assessment Program could be most efficiently accomplished as 
part of the on-going sitewide Remedial Investigation/Feasibility Study (RI/FS) at the FEMP. 

Summarv of the RCRA Groundwater Assessment Program 

Assessment sampling was initiated in May 1988. Each well was sampled quarterly for one year. 
The fourth round of sampling was completed in March of 1989. All groundwater samples 
collected during the first four rounds of the Assessment Monitoring Program were analyzed for a 
full suite of general water quality parameters. Over 200 parameters were analyzed, including 
radionuclides, volatile and semi-volatile organics, metals, water quality parameters, 
Pesticides/PCBs, Organophosphorus Pesticides, Dioxins, and Furans. 

In response to comments from USEPA and to keep pace with progressive activities and findings 
made under the Assessment Program, a revised GQAPP was submitted to the USEPA and OEPA 
on March 23, 1989. On the basis of a detailed evaluation of the available water quality and flow 
information, the revised GQAPP identified 43 specific wells (Table 2.2A) for continuation of the 
RCRA Groundwater Quality Assessment Program following the fourth round of sampling. Each 
well was sampled for the parameters listed in Table 2.2B. a 

24 
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TABLE 2.2A 

RCRA Assessment Monitoring Wells 
Identified in the GQAPP Rev. 1, (March-89) 

1000 series 2000 series 3000 series 4000 series 

1004 
1024' 
1025 
1027 
1028 
1030 
103 1 
1038 
1052' 
1072 
1074 
1079 
1080 
1081 
1082 
1083 

' Background Well 

Upgradient Well 

2010 
2013 
2019 
202 1 
2027 
2037 
2043* 
205 1 
2055 
20662 
2084 

3001 
3008 
3010 
3013 
3019 
3024 
3037 
3043* 
305 1 
3055 
30662 
3084 

400 1 
4008 
4010 
4013 

. 
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TABLE 2.2B 

Parameters Tested for in the GQAPP, Rev. l., 3-89 

Dichloroethane 
Acetone 
Toluene 
Tetrachloroethene 
TOX 
TOC 
Trichloroethane 
Thorium-22 8 
Total Uranium 
Thorium-230 
Technetium-99 
Methylene chloride 
Uranium-238 
Uranium-235 
Uranium-234 
PH 
Conductivity 
Sulfate 
Magnesium 
Calcium 
Barium 
Nickel 
Vanadium 
Zinc 
Aluminum 
Fluoride 
Chromium 
Nitrate 
Chloride 
Copper 
Iron 
Silver 
Lead 
Cobalt 
Beryllium 
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During 1990, the RCRA Groundwater Quality Assessment Program determined that 33 
compliance monitoring wells from the 43 well program indicated that downgradient groundwater 
quality had been affected. Eighteen site-specific constituents were determined to be statistically 
significant, six of which are listed in 40 CFR 264, Appendix IX. Data analysis was performed to 
determine the highest concentrations, the rates, and the extent of occurrence of these constituents 
in the groundwater. A listing of the monitoring wells and constituents found to be statistically 
significant in the 1990 assessment is provided in Tables 2.2C and Table 2.2D. 

a 

- 3.0 PROGRAM EVENTS IN 1991 

The controlling document of the RCRA program (GQAPP) was revised in 1991 to include 
comments received by the EPA on Revision 1 and was submitted in April 1991. Revision 2 of 
the GQAPP included an expanded well monitoring program and more detailed sampling 
procedures. The revision to the GQAPP provided assessment objectives and statistical 
procedures also. r 

The RCRA Groundwater Monitoring Plan (GMP) was prepared to address RCRA monitoring 
requirements and to be consistent with the mission of the FEMP. This plan was submitted to the 
OEPA and USEPA on December 20, 1991. The program integrated the requirement to provide 
groundwater monitoring for RCRA regulated units with current CERCLA remedial activities at 
the FEMP. There are nine regulated units at the FEMP: Waste Pit 4, Waste Pit 5, the 
Clearwell, the Biodenitrification Lagoon, the Lime Sludge Pond, the Sludge Drying Beds, the 
Tank Farm Sump, the Coal Pile Runoff Basin, and the Fire Training Area. These regulated units 
were identified in the Part A Permit Application submitted to the Ohio Environmental Protection 
Agency (OEPA) in June of 1991 (Figure 1.B). 

Eleven new wells were added to the RCRA Groundwater Assessment Program in July 1991 to 
improve the monitoring system. bringing the total number of wells to 54. The GQAPP was 
revised in April 1991 to reflect these changes. Monitoring Well 4011 was installed to provide a 
4000-series upgradient well. Monitoring Wells 2643 and 2648 were installed downgradient of 
Waste Pit 4 in the water table zone of the Great Miami Aquifer. Monitoring Well 2649 was 
installed downgradient to Monitoring Well 1031 in the water table zone of the Great Miami 
Aquifer to determine if the constituents found in the glacial overburden are also present in the 
underlying aquifer. 

Monitoring Wells 1643, 1644, 1645, and 1646 were installed around Waste Pit 4 to enhance the 
monitoring network in the glacial overburden. Monitoring Wells 2024 and 2052 were added to 
the program to provide downgradient monitoring northeast of the Waste Pit Area. Monitoring 
Well 301 1 was added to the program to provide upgradient groundwater quality measurements 
closer to the Waste Pit Area. 

The process of locating and installing four additional sand and gravel aquifer wells downgradient 
of Monitoring Well 2649 was initiated in 1991. Monitoring Well 2649 has confirmed 
concentrations of volatile organic compounds similar to those found in Monitoring Well 1031 in a 
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Table 2.2C 

Wells and Site-Specific Constituents Found to Have Statistically 
Significant Concentrations in 1990 in the Glacial Overburden 
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Table 2.2D 

Wells and Site-Specific Constituents Found to Have Statistically 
Significant Concentrations in 1990 in the Sand and Gravel Aquifer 
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the glacial overburden. Two 2000-series monitoring wells are planned to be installed east and 
northeast of Monitoring Well 2649 to determine any downgradient migration of these organics. 
Two 3000-series monitoring wells are planned, one next to Monitoring Well 2649 and one 
downgradient. The 3000-series monitoring wells are planned because the 1990 RCRA Annual 
Report indicated that vertical gradients might be present in the Waste Pit Area. 

In September 1991 , the FEMP investigated the occurrence of variant groundwater quality in 
Monitoring Well 4013. The FEMP notified the OEPA of these findings in Letter No. DOE 
167-92. A downhole video camera was used to determine that the joints in the casing of the 
Monitoring Wells 1913, 1013. 2013, and 3013 were leaking. These wells were scheduled to be 
plugged and abandoned. A new monitoring well cluster was planned just downgradient to the 
13’-group cluster to monitor changes in groundwater quality. Monitoring Well 4013 did not 
indicate leaking at the joints of the casing. Monitoring Well 4013 will stay in service to monitor 
groundwater quality at the old 013 location. 

Monitoring Well 3051 had a purge pump lodged in the casing during sampling in 1990. The 
purge pump became lodged above the water table of the aquifer. Efforts to dislodge the pump 
have been unsuccessful. Monitoring Well 3051 was scheduled to be plugged and abandoned 
along with the 13-group cluster. The FEMP notified the OEPA of these findings in Letter No. 
DOE 167-92. A replacement 3000-series monitoring well is planned to continue monitoring the 
boundary of the facility. Since Monitoring Well 3051 is downgradient of the 13-group cluster. 
its replacement will help evaluate groundwater quality changes related to the cross-leaching 
created by the 13-group cluster. A 4000-series monitoring well is planned next to the Monitoring 
Well 3051 replacement to provide monitoring coverage for the lower aquifer at the facility 
boundary. 

The FEMP began a program to install dedicated monitoring equipment into its monitoring wells 
in 1991 to enhance the groundwater monitoring program (Letter No. DOE 1051-91, July 1991). 
The dedicated monitoring system is composed of an indirect air-driven bladder pump, monitoring 
well cap, a pneumatic packer, and the pump controller. The system is designed to provide a 
more consistent monitoring system. to reduce the purge volume and waste generated, and to 
decrease sampling times. 

The RCRA monitoring program for 1991 was scheduled to sample 43 monitoring wells in 
February and May, and 54 monitoring wells in July and October for a list of site-specific 
parameters. The 43 monitoring well program is listed in Table 2.2A, the 54 monitoring well 
program is listed in Table 3.OA, and the list of site-specific parameters’ sampled each quarter can 
be found in Table 3.OB. 

A number of monitoring wells could not be sampled as scheduled. A list of the wells that could 
not be sampled during all four quarters and the reason why they were not sampled is outlined in 
Table 3.0C. The sampling schedule was changed from August to July and from November to 
October during 1991 to provide more time to analyze the four quarters of information for the 
annual report. Quarterly sampling will continue annually in January, April, July, and October. 
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TABLE 3.OA 

RCRA Assessment Monitoring Wells 
Identified in the GQAPP Rev. 2, (April-91) 

1000 series 2000 series 3000 series 4000 series 

1004 
1024' 
1025 
1027 
1028 
1030 
1031 
1038 
1052' 
1072 
1074 
1079 
1080 
1081 
1082 
1083 
1643 
1644 
1645 
1646 

' Background Well 

' Upgradient Well 

2010 
2013 
2019 
202 1 
2024 
2027 
2037 
2043' 
205 1 
2052 
2055 
2066' 
2084 
2643 
2648 
2649 

3001 
3008 
3010 
301 1 
3013 
3019 
3024 
3037 
3043' 
305 1 
3055 
3066' 
3084 

400 1 
4008 
4010 
4013 
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Table 3.OB 
RCRA 1991 Analytical Parameters 

Volatile Organics 

l ?  1-Dichloroethane 
1 ? 1-Dichloroethene 
1 , 1 ? 1-Trichloroethane 
1,1,2-Trichloroethane 
1 ? 1,2.2-Tetrachloroethanne 
1,2-DichIoroethane 
1,2-Dichloroethene 
1,2-DichIoropropane 
2-Chloroethyl vinyl ether 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis- 1,3-DichIoropropene 
Dibromochloromethane 
Ethyl benzene 
Methyl ethyl ketone 
Methylene Chloride 
Styrene 
Te trach loroethene 
Toluene 
trans-l,2-Dichloroethene 
trans- 1,3-DichIoropropene 
Trichloroethene 
Vinyl Chloride 
Vinyl Acetate 
Xylenes, Total 

Inorganics 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

General Water Quality and 
Indicator Parameters 

Alkalinity, as CaC03 
Ammonia 
Chloride 
Cyanide 
Fluoride 
Nitrate 

Phenols 
Phosphorus (To tal) 
Specific conductance 
Sulfate 
TOC 
Total dissolved solids 
TOX 

PH 
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Table 3.0C 

RCRA Wells Not SamDled During 1991 

Well Number 

1004 

1028 

1030 

1072 

305 1 

Ouarters Not SamDled 

1, 2, 3, 4 

1, 2, 3, 4 

1, 2, 3, 4 

1. 2, 3, 4 

1, 2, 3, 4 

Reason 

Dry 

Dry 

Dry 

Dry 

Pump Stuck in Well 
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The FEMP notified the OEPA of this change in the Groundwater Quality Assessment Program 
Plan, Revision 2, and Letter No. DOE 1303-91, May 1991. 

The FEMP is monitoring its purge water to determine the presence of RCRA constituents. Purge 
water suspected of containing RCRA constituents is containerized. If RCRA constituents are 
present, the purge water disposal is in accordance with RCRA regulations. If no RCRA 
constituents are detected, the purge water is sent through the wastewater processing facility at the 
FEMP (the General Sump). Based on historical analytical data, purge water from Monitoring 
Well 103 1 contains RCRA regulated constituents. A satellite accumulation area was established 
for storage of the purge water from Monitoring Well 1031. Monitoring Well 2649 has also 
indicated RCRA regulated constituents as found in Monitoring Well 1031. The purge water from 
Monitoring Well 2649 is also being containerized in a satellite accumulation area. 

Analytical and field results of the RCRA sampling program are screened to determine any large 
variations in groundwater quality from previous sample events. Data from water elevation 
measurements, field measurements, and analytical results is entered into a database. verified, and 
organized for assessment purposes. The RCRA assessment uses the database to generate water 
elevation maps in the aquifer. compare water elevation measurements in the glacial overburden. 
and perform a groundwater quality analysis. The groundwater quality analysis uses groundwater 
data collected for the RCRA program from 1988 through the present. A statistical analysis is 
performed on this data to determine downgradient changes in groundwater quality. 

The statistical assessment analyzes analytical results for the lOOO-series, 2000-series, and 
3000-/4000-series monitoring wells separately. Upgradient monitoring wells (2043, 2066, 3043, 
and 3066) and background monitoring wells (1024 and 1052) are analyzed to determine 
background and upgradient groundwater quality. The compliance or downgradient analytical 
results are then compared to the background or upgradient results through a statistical procedure. 
The statistical procedure uses Test of Proportions, Student's t Tests. non-parametric tests. and 
non-detectable result percentages to assess groundwater quality for 59 site-specific parameters. A 
detailed discussion of the statistical assessment process and its results can be found in 
Appendix C. 

a 

The RCRA program investigated lithologies and saturated zones around Waste Pit 4 to further 
characterize the potential pathways through the vadose zone. Characterization efforts in the sand 
and gravel aquifer were focused on determining vertical gradients and investigating the extent of 
contamination through the installation of new monitoring wells. 

The RCRA program was an integral part of the groundwater program integration at the FEMP in 
1991. A groundwater program review was held in October 1991 to initiate integration of all of 
the groundwater activities at the site. The program review was conducted to identify possible 
weaknesses in the FEMP groundwater program and to establish better communications between 
groundwater activities. As a result of this, the RCRA program assessment began to utilize the 
RI/FS characterization information for the glacial overburden and results of the RI/FS 
groundwater modeling effort. Progress in the characterization of the glacial overburden was 
possible through the use of RI/FS data in the Waste Pit Area. RI/FS modeling studies and results a 
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have been incorporated into the RCRA program to help aid the determination of rate and extent 
of migration. This integration effort will continue through 1992 to enhance the RCRA 
assessment. 

- 4.0 1991 RCRA PROGRAM ASSESSMENT RESULTS 

The RCRA Groundwater Monitoring Program is responsible for; 1) site characterization efforts, 
2) locating monitoring wells appropriately for detection monitoring, 3) sampling monitoring wells 
quarterly for water elevation and site-specific constituents, 4) determining the presence of 
contamination, 5) determining the extent of contamination, and 6) determining the rate of 
migration of contaminants. 

Groundwater elevation data was collected monthly from all of the monitoring wells at the FEMP. 
Water level data collected from monitoring wells included in this RCRA assessment program is 
tabulated in Appendix A. Measurements were taken from a reference point at either the top of 
the well casing or  the top of the protective casing. Water level elevations were calculated by 
subtracting the measured level from the reference point elevation. 

Field measurements (pH, specific conductivity, temperature, and dissolved oxygen) are tabulated 
in Appendix B. Field measurements were made in the field during sampling. Measurements 
were collected and recorded at the start of purging, the start of sampling, and the end of 
sampling. 

Analytical results of water samples collected from wells included in this assessment are tabulated 
in Appendix F. The data is sorted by constituent, well number, and the date that the sample was 
collected. Analytical results for duplicate samples, trip blanks, field blanks, method blanks, and 
rinsates are also provided. 

- 4.1 Iden tifving Groundwater and Potential Con taminan t Pathways 

The Hazardous Waste Management Unit (HWMU) of concern is Waste Pit 4, which is part of a 
number of closely-spaced waste pits (Figure 4.1). The hydrogeologic framework under the 
Waste Pit Area includes a 50 to 60 foot vadose zone overlying a 150 to 170 foot sand and gravel 
aquifer. The vadose zone consists of approximately 40 feet of glacial overburden and 20 feet of 
unsaturated sand and gravel. Glacial overburden is a term used at the FEMP to refer to mixed 
glacial till, glaciofluvial, lacustrine, and loess deposits. 

Conceptually, the potential migration pathway for contaminants would be through the vadose 
zone vertically to the unconfined sand and gravel aquifer or saturated perched zones in the glacial 
overburden. Saturated perched zones have been documented near the Waste Pit Area through 
1000-series water elevation measurements. These perched groundwater zones are considered 
potential pathways for contamination. The bottom elevation of Waste Pit 4 is approximately 12 
to 15 feet above the interface between the glacial overburden and the sand and gravel deposits. 
Potential releases from the bottom liner of this unit could encounter perched groundwater in the 
glacial overburden. Releases from the side liners of all of the Waste Pits could potentially 
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encounter perched groundwater zones in the glacial overburden. The RCRA program is 
characterizing and monitoring both the perched groundwater and the sand and gravel aquifer 
because they are both potential contamination pathways to the environment. 

a- 
4.2 Glacial Overburden Evaluation 

The glacial overburden exists over most of the FEMP and is the lithology in which all of the 
waste units are installed. The overall area monitored in the glacial overburden by the RCRA 
program covers an approximately 5400 foot boundary next to the Waste Pit Area. Vertically, the 
RCRA monitoring program addresses saturated zones identified in the glacial overburden. 
Vertical seepage or preferential flow paths between zones of saturation are the primary mode of 
transport for contamination in the glacial overburden. Upgradient and downgradient cannot be 
determined in the glacial overburden using general water elevations because the zones of 
saturation may not be connected. The entire boundary of the Waste Pit Area is monitored in the 
glacial overburden because a downgradient boundary cannot be determined. 

The logs from all monitoring wells installed in the Waste Pit Area (as illustrated in Figure 4.2A) 
were evaluated to provide lithologic characterization of the glacial overburden. The well logs are 
provided in Appendix G. Many of these monitoring wells are not in the RCRA quarterly 
monitoring program, but boring log and water elevation data were useful in the glacial 
overburden evaluation. 

The lithologic logs from monitoring wells installed between the waste pits and immediately 
adjacent to the pits identify a lithology that differs from the materials identified in well logs 
outside the pit area. A list of the monitoring wells that are installed in the backfill material is 
provided in Table 4.2. Waste Pit construction diagrams contained in Appendix G indicate that 
the area between the waste pits was disturbed by pit excavation and berm construction. The 
lithologic logs from monitoring wells between and immediately adjacent to the waste pit support 
the indication that the Waste Pit Area is comprised of backfill material. These boring logs 
identify clay soils with unpatterned coloring and random intermixing of sands, silts, and gravels. 
These boring logs identify very little coarser grained materials. 

The logs of monitoring wells installed outside the pit area identify a more defined pattern of 
coloration and intermixing. Generally, a layer of yellow-brownhrown silty clay overlies an 
olive-grey/grey silty gravelly clay. Two discrete intervals occur in boring logs outside the Waste 
Pit Area to the north and east, one consisting of yellow-brown silt and another of grey gravelly 
sand to clayey gravel. The yellow brownhrown silt is approximately 1 - 4 feet thick and has a 
bottom elevation at approximately 568 feet amsl. Figure 4.2A shows the area where boring logs 
identify this unit. The grey silty gravel/gravelly sand is approximately 1 - 10 feet thick and has 
a bottom elevation at approximately 558 feet amsl. The area where boring logs indicate this unit 
is shown in Figure 4.2B. 

A fence diagram was constructed for the area immediately adjacent to Waste Pit 4 (Plate A in 
envelope of Volume 1). As can be seen in the fence diagram, brown and grey clays comprise 
most of the glacial overburden. The dark line through some of the fences indicates the 
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Table 4.2 

Borings in the Waste Pit Area 
That are Completed in Disturbed and Natural Lithologies 

DISTURBED 

004 

022 

028 

03 1 

073 

075 

078 

080 

08 1 

082 

084 

643 

644 

943 

944 

646 

649 

NATURAL 

034 

001 

01 1 

019 

02 1 

030 

032 

033 

035 

03 8 

039 

052 

072 

074 ' 

076 

077 

079 

645 

008 

010 

027 

648 

037 
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approximate contact between backfill from construction activities and the undisturbed 
stratigraphy. 

The yellow-brown silt is not evident in borings used to construct the fence diagram (borings 
1646, 3019, 3084, 2022, 1644, 2643, 1643, and 1078). These borings were drilled into the 
clayey backfill material between and immediately adjacent to the waste pits. The yellow-brown 
silt appears to have been truncated by the backfill. The grey gravel is evident in the northwest 
and south-east of pit 4 as identified in the fence diagram, but appears to grade to a grey gravelly 
silty clay beneath the Waste Pit 4. 

Localized deposits of silt. sand, and gravel have been identified in the boring logs used for the 
fence diagram, but these could not been correlated to other boring logs. These units are 
interpreted to be of limited extent. 

4.2.1 Assessment of Perched Groundwater 

There is approximately 25 feet of unsaturated sand and gravel beneath the glac,ial overburden 
under the Waste Pit Area. Perched groundwater is found primarily in soft gravely or sandy clays 
and silt, sand, or gravel lenses. The connectivity and extent of each of these lenses is significant 
when determining the potential for contaminant migration. The connection of perched zones to 
waste unit boundaries is also significant in determining the potential for contamination. Initial 
assessments to determine the location, extent, and flow direction of perched groundwater have 
been focused on Waste Pit 4. 

Groundwater is present in monitoring wells north, east, and southeast of Waste Pit Area. West 
of the pits the natural glacial overburden does not exist. Monitoring wells west of the pits are 
completed in clay backfill material. These wells purge dry and often do not yield sufficient water 
for groundwater samples. Groundwater elevation data and boring log information indicates that 
groundwater exists in all soil types in the glacial overburden. All of the sand and gravel lenses 
near the Waste Pit Area are saturated. Monitoring wells screened in clay have indicated 
consistent levels of groundwater as well (e.g., Monitoring Wells 1084, 1022, 1074, 1025, 1073, 
and 1075). 

Water elevations vary as much as 35 feet across the Waste Pit Area in the glacial overburden 
(e.g., Monitoring Wells 1078 and 1643, about 20 feet apart and both screened at approximately 
the same elevation with a 12 foot difference in water elevation; Monitoring Wells 1073 and 1004, 
250 feet apart with a 25 foot difference in water elevation). Table 4.2.1 lists the construction 
information and the average water elevation for 1000-series monitoring wells in the Waste Pit 
Area. Hydrographs completed for the 1000-series monitoring wells in the Waste Pit Area (see 
Appendix A) indicate the groundwater elevation flucmations in monitoring wells do not follow 
any pattern. Some monitoring wells maintain a consistent water elevation (e.g., Monitoring 
Wells 1031, 1078, 1644, 1081, and 1027) while others have water elevations that vary over five 
feet (e.g., Monitoring Wells 1643, 1645, 1646, 1024, 1025, 1030, 1074, 1079, 1082, 1083, and 
1052). The monitoring well groups with either consistent or varying water elevations do not 



. .  . 
Revision 0 1991 RCRA Annual Report Page 31 

Table 4.2.1 

Construction Information and Average Water Elevation for 
1000-series Wells in Waste Pit Area 
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Well 
Number 

Ground 
Elevation 

Bottom of Average Water 
Screen Elevation 

Top of 

530.2 563.4 581.7 553.4 I 567.448 
1 080 

1081 590.7 557.7 570.3 560.3 575.360 

563.5 575.225 

579.146 

1082 583.9 559.9 573.5 

1083 583.40 560.9 574.4 

1084 583.20 550.2 562.8 552.8 I 561.313 

1643 582.68 552.68 568.68 552.68 1 577 .OS7 

1644 581.78 551.78 566.78 

556.7 576.2 

578.5 

551.78 580.092 

556.7 576.201 

567.208 

1645 582.2 

1646 583.5 
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follow any spatial pattern. This indicates that saturated zones are not uniformly connected and/or 
the hydrologic parameters vary by orders of magnitude between monitoring wells. 

The fence diagram of soils around Waste Pit 4 and average water elevations for 1000-series 
monitoring wells near the pit were evaluated to determine those lithologies that were saturated 
and possible connections between the saturated zones. From this evaluation it appears that there 
is limited connection between monitoring wells screened in the disturbed soil (Monitoring Wells 
1084, 1643, 1078, 1022, 1644, 1646, and 1019). Water elevations differ in these monitoring 
wells by as much as 16 feet. The lithologies vary between these monitoring wells from solid 
silty clays (Monitoring Well 1084) to multiple sand and silt stringers of less than one foot 
thickness (Monitoring Well 2645). 

The monitoring wells screened in the undisturbed glacial overburden indicate a more consistent 
water elevation pattern. Monitoring Wells 1021, 1077, and 1076 have average water elevations 
within three feet of each other. Boring log 2021 identifies a 15 foot deposit of silty gravel that is 
also identified-at lesser thicknesses in Monitoring Wells 1077 and 1076. Monitoring Well 1021 
is screened in silt above the silty gravel lens; Monitoring Wells 1077 and 1076 are screened 
through the silty gravel. Monitoring Wells 1019, 1645, and 1083 indicate similar average water 
elevations with about a two foot difference, although there are no similarities between screened 
lithologies in these monitoring wells. Monitoring Wells 1022, 1075, and 1644 indicate average 
water elevations within one foot of each other; they are all screened in silty clay. 

4.2.1.1 Perched Groundwater Flow Direction And Velocitv 

Results of groundwater elevation measurements indicate that all but two monitoring wells in the 
Waste Pit Area have groundwater levels (Monitoring Wells 1004 and 1072). Monitoring Well 
1004 is on the western side of the Waste Pit Area and monitors the backfill material in an area 
close to Paddy’s Run. Monitoring Well 1072 is south of the Waste Pit Area near another deep 
drainage feature. Some monitoring wells in the Waste Pit Area do not yield enough water to 
sample regularly. These monitoring wells (1028 and 1030) are located in the western and 
southern portions of the Waste Pit Area. 

The groundwater flow in the glacial overburden near the Waste Pit Area is influenced by the 
surface topography. The original overburden material was eroded west of the waste pit area by 
Paddy’s Run Creek. During pit construction, clay materials were added to form the berm of the 
waste pits; this berm forms an escarpment adjacent to Paddy’s Run. South of the Waste Pit Area 
a drainage ditch dissects the glacial overburden south of the Clearwell and Waste Pit 1. The 
drainage ditch does not cut through the entire thickness of the glacial overburden to the southeast; 
however, the migration of shallow groundwater in the glacial overburden will be prevented by the 
drainage ditch. . 

From water elevation data, groundwater flow in the glacial overburden within the silty gravel 
lens identified in borings 1021, 1077, and 1076 is radial from the side of the pit. Groundwater 
flow within the silty clay identified in borings 1022, 1075, and 1644 is also radial from Waste 
Pit 4. Groundwater flow directions, determined by water elevation data, in the mixed soils 
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through which Monitoring Wells 1019, 1083, and 1645 would not be accurate because of the 
difference in the soils through which the monitoring wells are screened. 

The speed of groundwater flow is greatly dependent on the hydraulic head and the hydraulic 
conductivity, both of which vary significantly in the glacial overburden. Hydraulic conductivity 
has been estimated for the glacial overburden at three of the Waste Pit Area monitoring wells. 
Monitoring Well 1025 is screened in clay material and was tested using a slug test. The’results 
of the slug test indicated that the area screened in Monitoring Well 1025 had a hydraulic 
conductivity of roughly 0.01 ft/day or 2 . 5 ~ 1 0 ~  cm/s. 

Monitoring Well 1035 is screened through a silty gravelly clay with a two foot gravel lens and 
was tested using the same slug test method as in Monitoring Well 1025. It was determined 
through this slug test that the area screened in the monitoring well had a hydraulic conductivity of 
roughly 0.07 ft/day ( 2 . 5 ~ 1 0 ~  cm/s). This is an estimated hydraulic conductivity over the whole 
screen that is located in mostly silty gravely clay. The two-foot grey sandy gravel lens will have 
a higher hydraulic conductivity than the value determined for the monitoring well. Monitoring 
Well 1079 is screened in a grey silt material similar to many of the silts found in the boring logs 
around the Waste Pit Area. Monitoring Well 1079 was tested using the above-mentioned slug 
test and the results indicated a hydraulic conductivity of 0.05 ft/day ( 1 . 8 ~ 1 0 ~  m/s). 

A rough hydraulic gradient has been calculated in the silty gravel lens between Monitoring Wells 
1077 and 1021. Monitoring Well 1077 had a water elevation of 575.0 feet amsl in October 
1991. Monitoring Well 1021 is 178.6 feet away from Monitoring Well 1077 and had a water 
elevation of 578.4 feet amsl in October 1991. The hydraulic gradient between these monitoring 
wells is 3.4 ft/178.6 ft (0.019 ft/ft). The following equation calculates the horizontal component 
of the average linear velocity (EPA/530-SW-89-026, p 3-1). 

Equation 4.2.1.2 

V, = Horizontal Component Of Average Linear Velocity 

K, = Horizontal Component Of Hydraulic Conductivity 

i = Hydraulic Gradient 

N, = Effective Porosity 

Using a rough calculated gradient for the perched water between Monitoring Wells 1021 and 
1077 (0.019 ftlft); a hydraulic conductivity of 0.07 ft/day (value measured in Monitoring Well 
1035, which is also screened in sandy gravel); and an effective porosity of 0.25 for gravely sand; 
then the average linear velocity is calculated to be 533x10” feet per day. This calculated flow 
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rate is a rough estimate of the average linear velocity of groundwater in the silty gravel lens 
south of Waste Pit 4. 

A rough hydraulic gradient has been calculated in the silty clay material between Monitoring 
Wells 1644 and 1075. In November 1991, Monitoring Well 1644 had a water elevation of 
579.68 feet msl; Monitoring Well 1075, 103.3 feet away from Monitoring Well 1644, had a 
water elevation of 579.13 feet amsl. The hydraulic gradient between these monitoring wells is 
0.55 ft/103.3 ft (0.00532 ft/ft). 

Using the rough hydraulic gradient, the hydraulic conductivity calculated for clay in Monitoring 
Well 1025, and a porosity of 0.55 for clay (midpoint of a range identified in Freeze & Cherry 
1979, p.37) in Equation 4.2.1.2, an estimate of the horizontal flow velocity can be determined. 
The calculated flow velocity in the silty clay between Monitoring Wells 1644 and 1075 is 
9.673 x lo-' Wday. 

4.2.2 Perched Groundwater Quality 

Groundwater quality in the glacial overburden is determined through the statistical analysis of two 
background wells (Monitoring Wells 1024 and 1052). The statistical analysis (as described in 
Appendix C) determines a background average for each monitoring well and the group of 
background wells. The statistics also determine the standard deviation of the background 
population and its variance. 

Background groundwater quality is then statistically compared to monitoring well results to 
determine differences in groundwater quality. The statistical methods used are described in 
Appendix C of this report. The results of this statistical comparison indicate which monitoring 
wells have statistically significant differences in groundwater quality compared to background 
results. 

To determine changes in groundwater quality over time, the results of the 1991 statistical 
assessment were compared to the results of 1989 and 1990 statistical assessments. This 
comparison determined whether or not groundwater quality was degrading over time and 
identified the presence of new contaminants in the groundwater. 

4.2.2.1 1991 Statistical Assessment 

A statistical assessment was performed to determine concentrations in monitoring wells that are 
not consistent with background or upgradient concentrations. The methods used to complete the 
statistical assessment are discussed in detail in Appendix C. The term statistically significant 
used in the following section represents any observations that were determined to be inconsistent 
with background or upgradient by the statistics in Appendix C. Statistical significance does not 
represent a specific magnitude of contamination or a concentration above a standard, it represents 
a deviation from background or upgradient and can be of any magnitude. The statistical analysis 
of 199,l data was only performed on data obtained from fourteen locations; two background wells 
and 12 compliance wells. Six locations were not included in the statistics; two were consistently 
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dry in 1991 and four newly-installed wells lacked sufficient data upon which to perform statistics. 
Statistical work done in 1989 and 1990 involved 26 water quality indicators. The number of 
water quality indicators increased by 33 in 1991 to total 59 parameters. The 26 parameters 
statistically assessed in 1989 and 1990 are listed in Table 4.2.2.1A Column A. Nine additional 
parameters (Table 4.2.2.1A Column B) and the dissolved metal components of 24 site-specific 
parameters (Table 4.2.2.1A Column C) were added to the 1991 statistical assessment. 

Indicators of water quality at all 12 compliance locations during 1991 differed from water quality 
at the background locations. Table 4.2.2.1B identifies the parameters and the well locations 
where the parameters differ from background water quality. The greatest differences in water 
quality are located: 1) northwest of the Waste Pit Area (Compliance Wells 1025 and 1028); 2) 
along the southern boundary of the Waste Pit Area (Compliance Wells 1031 and 1074); 3) at the 
northern boundary of the Waste Pit Area (Compliance Well 1081); and 4) northeast of the Waste 
Pit Area (Compliance Well 1038). 

In addition to the 59 site-specific parameters analyzed in the 1991 statistical assessment, the 
volatile organic results for the glacial overburden were evaluated. Since volatile organics are not 
expected to be in natural groundwater, any detection of volatile organics was considered to be of 
concern. A list of the volatile organic detections in the glacial overburden is provided in Table 
4.2.2.1c. 

Although a detection of volatile organics- is of concern, the monitoring well with the detection is 
not considered to have significant concentrations of the parameter unless confirmatory samples 
indicate that the volatile organic detection was not a lab or field error. A list of the volatile 
organic detections and their confirmatory sample results is provided in Table 4.2.2.1C. 
Individual detections of volatile organics are also indicated in Table 4.2.2.1C, but more recent 
sample events have not confirmed the detections. 

Table 4.2.2.1C indicates that the confirmed volatile organic detections in the glacial overburden 
occur in Monitoring Well 1031. The volatile organics confirmed in Monitoring Well 1031 are; 
1 ,1-Dichloroethane, 1,2-DichIoroethane (Total), Tetrachloroethene, Trichloroethene, and trans- 
1,2-Dichloroethene. Monitoring Well 103 1 has indicated concentrations of vinyl chloride in 
consecutive sampling rounds (February and May 1991) but more recent sampling events have not 
confirmed these detections. 

Monitoring Well 1031 has indicated concentrations of volatile organics since 1988. An 
investigation is currently assessing the extent of the volatile organic parameters around 
Monitoring Well 1031. Monitoring Well 2649 was installed as part of this investigation. The 
1991 analytical results from Monitoring Well 2649 indicate that the volatile organic parameters 
found in Monitoring Well 1031 have migrated to the sand and gravel aquifer. 

The source of the volatile organic compounds (VOCs) appears to be separate from the source of 
the inorganic constituent plume originating in the vicinity of Monitoring Well 2084. This 
conclusion is supported by the absence of organic compounds in the inorganic constituent plume, 
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Column A 
Site Specific Parameters with 

Previous Statistical Assessment 
Data 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chloride 

Chromium 

Cobalt 

Conductivity 

Copper . 

Table 4.2.2.1A 

Column B Column c 
Additional Parameters Statistically 

Assessed in 1991 
Dissolved Metal Data Statistically 

Assessed in 1991 

Antimony Aluminum, Dissolved 

Cadmium Antimony, Dissolved 

Cyanide, Total Arsenic, Dissolved 

Mercury Barium, Dissolved 

Molybdenum Beryllium, Dissolved 

Phosphorus Cadmium, Dissolved 

Potassium Calcium, Dissolved 

Selenium Chromium, Dissolved 

Thallium Cobalt, Dissolved 

Copper, Dissolved 
I 

Fluoride 

Mawesium 

Manganese 

Nickel 

Nitrate 

P H  

Phenols 

Silver 

Sodium 

Sulfate 

TOC 
~ 

TOX 

Vanadium 

zinc 

Iron. Dissolved li 

Manganese, Dissolved 

Mercury, Dissolved 

Molybdenum, Dissolved 

Nickel, Dissolved 

Potassium, Dissolved 

Selenium, Dissolved 

Silver, Dissolved 

Sodium, Dissolved 

Thallium. Dissolved 

Vanadium, Dissolved 

Zinc, Dissolved d I  

a 

e 
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Table 4.2.2.1C 

Detections and Subsequent Sampling for RCRA Organic Constituents 
in the Glacial Overburden 

Date 
Constituent Well Collected Result (as pg/L) 

1 , 1 , 1-Trichloroethane 
1031 

. 1,l-Dichloroethane 
1031 

1,l-Dichloroethene 
1031 

1,2-Dichloroethene (Total) a 
103 1 

1644 

Acetone 
1644 

Benzene 
103 1 

1644 

05 -2 8-9 1 2.20 
07-30-9 1 < 5.00 

02-12-91 
05-28-91 
07-30-9 1 
10-23 -9 1 

05-28-91 
07-30-9 1 

02-12-9 1 
05-28-91 
07-30-9 1 
10-23-91 
10-23-9 1 

07-23-91 
10-23-9 1 

05 -2 8-9 1 
07-30-91 
10-23-91 

22.80 
20.70 
21.60 
19.90 

4.10 
< 5.00 

57.10 
53.40 
42.80 
40.30 

1.10 

2.00 
< 2.00 

2.30 
< 5.00 

4.60 

'I < " indicates that the constituent was not detected at this numerical value 
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Table 4.2.2.1C 

Detections and Subsequent Sampling for RCRA Organic Constituents 
in the Glacial Overburden 

Constituent Well 
Date 
Collected Result (as pg/L) 

Carbon disulfide 
1024 

Chloroform 
103 1 

Methylene chloride 
1031 

Tetrachloroethene 
1031 

Toluene 
1024 

1031 

1038 

1083 

05-24-9 1 1.40 
07-15-9 1 < 1.00 

05-28-91 1.80 
07-30-9 1 < 5.00 

05-28-91 
07-30-9 1 

02- 12-9 1 
05-28-9 1 
07-30-9 1 
10-23-9 1 

05-24-9 1 
07- 15-9 1 
05-28-9 1 
07-30-9 1 
07- 17-9 1 
10-08-9 1 
07-09-91 
10-22-9 1 

3.10 
< 5.00 

182.00 
173.00 
203.00 
189.00 

1.30 
< 1.00 

1.10 
< 5.00 

1.30 
< 1.00 

1 S O  
c 1.00 

I' < 'I indicates that the constituent was not detected at this numerical value 
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Table 4.2.2.1C 

Detections and Subsequent Sampling for RCRA Organic Constituents 
in the Glacial Overburden 

Date 
Constituent Well Collected Result (as pg/L) 

Trichloroethene 
1031 02- 1 2-9 1 344.00 

05-28-9 1 240.00 
07-30-9 1 326.00 
10-23-9 1 272.00 

Vinyl chloride 
-1031 02-12-9 1 6.50 

05-28-9 1 7.00 
07-30-9 1 < 5.00 

Xylenes, Total 
1644 

trans-l,2-Dichloroethene 
1031 

10-23-91 2.50 

02-12-9 1 11.20 
05-28-91 9.20 
07-30-9 1 6.90 
10-23-91 6.00 

'I < " indicates that the constituent was not detected at this numerical value 
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and the fact that the two wells (1031 and 2649) in which the organic compounds were detected 
are located upgradient and over 1000 feet away from the inorganic constituent plume. 

4.2.2.2 Changes in Oualitv from Previous Assessments 

The RCRA statistical assessment has been completed for three consecutive years starting with 
1989 analytical results. It is useful to continue to assess background well to compliance well 
groundwater quality from a functional standpoint because larger sample populations produce more 
accurate statistics. 

Table 4.2.2.2A identifies the 14 of 26 site-specific parameters that were determined to be 
significant in either 1989, 1990, or 1991 and indicates which years the parameter was found to be 
statistically significant in each monitoring well. From this table, it can be seen that the majority 
of statistically significant determinations from 1989 are confirmed by more recent assessments. 
There is an important fraction of statistical determinations, however, that have changed from 
previous assessments. '$ 

A straight comparison of statistical determinations from 1989 to 1991, using the 26 site-specific 
parameters assessed in 1989, indicates that no new parameters have become significant. In 1989. 
water quality was assessed using 26 site-specific parameters. Statistics showed that 13 of the 
parameters differed significantly from background. In 1990, water quality was again assessed 
using the same 26 site-specific parameters. Statistics showed that the same 13 parameters and 
one additional (TOC) differed significantly from background. In 1991, an assessment of water 
quality using the same 26 parameters resulted in the same 13 parameters from 1989 being 
statistically significant compared to background water quality. In 1991, 33 additional parameters 
were included in the assessment to better define the water quality. This resulted in 18 additional 
parameters being included to the list of water quality concerns. 

Although the site-specific Parameters affecting groundwater quality in the glacial overburden are 
not changing, concentrations of these parameters are increasing with time. The statistically 
significant concentrations of the 26 site-specific parameters were totaled over all 12 compliance 
wells (by summing all the X's listed in Tables 4.2.2.2B for 1989, Table 2.2C for 1990, and 
Table 4.2.2.1B for 1991). In 1989, the total number of statistically significant determinations 
was 53. In 1990, the total had increased to 57 statistically significant determinations. In 1991, 
the total increased again to 59 statistically significant concentrations in the 12 compliance wells. 
This indicates that the 13 statistically significant parameters are becoming significant in a larger 
number of monitoring wells each year. 

Changes in site-specific parameter concentrations over time were also estimated by creating time 
versus concentration plots for those parameters that were found to be statistically significant when 
compared to background. Only dissolved metals were plotted with respect to time since, in most 
cases, total metals and dissolved metals responded similarly. The time versus concentration plots 
for the glacial overburden can be found in Appendix E. 

A total of 62 parameter results were plotted for glacial overburden monitoring wells. Of the 62 
plots, 38 indicated decreasing or level concentrations with time. This indicates that 41% of the 
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Table 4.2.2.2B , 

Site-Specific Constituents and Monitoring Wells Found to Have 
Statistically Significant Concentrations in 1989 in the Glacial Overburden 
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measurements taken over the last three years in the glacial overburden monitoring network exhibit 0 
an increasing trend in contaminant concentrations. 

The time versus concentration plots that indicated increasing trends were found in 12 of the 16 
parameters plotted, and were distributed between all 12 compliance monitoring wells. Table 
4.2.2.2C lists the monitoring well, its location, and the site-specific parameters that were increasing 
in concentration. 

4.2.3 Rate and Extent of Contamination in the Glacial Overburden 

The extent of contamination in the perched groundwater, both vertically and horizontally, is being 
determined through the characterization of saturated zones and analytical results. All of the glacial 
overburden compliance wells indicate at least some variation from background groundwater quality. 
The relationship between saturated zones has not been fully determined, but some horizontal 
migration of site-specific parameters is occurring. 

The rate of migration for contaminants in the glacial overburden is being predicted using vadose zone 
modeling techniques. A summary of the modeling methods and initial results is provided below. 
The conceptual source-pathway relationship for contamination originating from the Waste Storage 
Area is shown in Figure 4.2.3 (IT, 1990, Figure 22-1). This relationship is based on the concept 
that the Great Miami Aquifer is the primary pathway by which contaminants released from a 
source in the Waste Storage Area would be transported to a receptor. The local presence of 
perched groundwater in the vadose zone serves as intermediate collection points pending future 
release to the regional aquifer. Perched groundwater is found primarily in sandy and silty lenses. 
Underneath some areas of the FEMP, bodies of perched groundwater appear to be significant 
(Le., Plant 213 and Plant 6), but they still represent intermediate collection points pending future 
releases to the regional aquifer. 

Conceptually, contaminant leachates originating from a waste storage unit would move downward 
through the vadose zone, which consists of glacial overburden (Vadose Zone 1)  and unsaturated 
sand and gravel buried channel sediments (Vadose Zone 2). Vadose Zone 2 consists of 
approximately 25 feet of unsaturated sand and gravel. As leachate migrates downward, it will 
undergo geochemical reactions that will change its composition. Most of the chemical 
constituents in the leachate will be retarded, causing delayed arrival to the water table of the 
regional aquifer. After reaching the water table, contaminants will migrate eastward (in the 
direction of the flow) while undergoing dilution, dispersion, decay, and additional geochemical 
reactions. 

Movement of constituents through the vadose zone has been predicted using STlD and ODAST 
analytical computer codes. Constituents of concern for the modeling project were determined 
through waste inventories. STlD was used to eliminate all of the constituents which would not 
reach the Great Miami Aquifer within 500 years. ODAST was used to account for retardation, 
source changes, and decay while the constituents were moving down through 19 feet of glacial 
overburden material in the vadose zone. Results showed that the only organic constituents which 

. . .  
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WELLS 

1025 

1027 

1028 

1030 

1031 

1038 

1074 

1079 

1080 

1081 

1082 

Table 4.2.2.2C 

Monitoring Wells with Parameters 
Showing Increasing Concentrations 

LOCATIONS 

Northwest Corner of Waste Pit Area 

Northeast Corner of Waste Pit Area 

Northwest Corner of Waste Pit Area 

South of Waste Pit Area 

Southwest Corner of Waste Pit Area 

Northeast Corner of Waste Pit Area 

South of Waste Pit Area 

Northwest Corner of Waste Pit Area 

North of Waste Pit Area 

Northeast Corner of Waste Pit Area 

Northeast Corner of Waste Pit Area 

PARAMETERS 

Barium, (Dissd.) 
Nitrate 
Potassium, (Dissd.) 
Sodium, (Dissd.) 
Sulfate 

Potassium 

Conductivity 
eH 

Nickel, (Dissd.) 

Fluoride 
Molybdenum, (Dissd.) 
PH 
TOX 

PH 
Sulfate 

Nickel, (Dissd.) 

Conductivity 
Sulfate 

Conductivity 
Sulfate 

Conductivity 
Sulfate 

Conductivity 
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would reach the aquifer in less than 500 years were; toluene, acetone, 2-butanone. chloroform, 
and methylene chloride (ASI/IT, 1990, Table 22-5). 

4.2.3.1 Flow and Transport (Vadose Zone) 

Fate and Transport modeling, part of the Remedial Investigation, looks at flow and transport of 
contamination through the entire aquifer system (unsaturated and saturated). Information 
presented below, for flow and transport through the vadose zone, comes from that study (ASIIIT, 
1990, Section 22). 

Analytical modeling using STlD and ODAST has been used to determine movement of 
constituents through the vadose zone. STlD is a one-dimensional analytical computer code 
which has been used to predict and eliminate the chemical constituents that, i f  released, would 
not reach the Great Miami Aquifer within 500 years. ODAST is a one-dimensional analytical 
solution that was used to account for retardation of contaminants, source changes, and decay of 
the constituents that would reach the aquifer within 500 years. Both computer codes calculate the 
normalized concentrations of a given constituent in a uniform flow field from a source having a 
constant or varying concentration in the initial layer. 

Each layer (Vadose Zone 1 and.2) in the conceptual flow system was analyzed separately with 
the concentrations from the upper layers acting as the input concentrations to the lower layers. 
The depletion of the waste source over time and radioactive decay were taken into account for 
modeling done for the vadose zone. 

4.2.3.2 Constituents of Concern 

Constituents of concern used for the modeling were identified from waste inventories. For the 
Waste Storage Area. these inventories are tabulated in Tables 4.2.3.2A. 4.2.3.2B, and 4.2.3.2C 
(IT, 1990, Tables 4-2. 4-3, and 4-4). 

4.2.3.3 Vadose Zone Modeling Parameters 

Parameters used to model flow within the vadose zone are listed in Table 4.2.3.3A (IT, 1990, 
Table 22-2). The primary parameters affecting flow in the vadose zone are moisture content, 
hydraulic conductivity, specific yield, and porosity. 

. Moisture content was estimated using two techniques; Clapp and Hormberger, 1978 (as reported 
by IT, 1990), and equating porosity to the sum of the specific yield and the specific retention. 

Hydraulic conductivities for the vadose zone were estimated using hydraulic conductivities 
measured in water-bearing zones. The use of saturated hydraulic conductivities will tend to 
overestimate the movement of fluids through the vadose zone. A series of slug tests were 
performed in the water-bearing zones of the till. Hydraulic conductivity measured in wells 
closest to Waste Pit 1 was 0.147 feet/day (5 x 
calculated by dividing the horizontal hydraulic conductivity by 20. These estimates are not 

cm/s). Vertical hydraulic conductivities were 
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Table 4.2.324 

I\.IAJOR INORGANIC CONSTITIJENTS OF THE WASTE PITS* 
(Concentration in ppm) 

Average 
Pit No. 1 Backeround Pit No. 2 

BH1* BH2 BH3 BH4 BH5 BH1 BH2 BH3 BH4 

AI 3463.0 6263 30223 1703 16649 57000 7242 14195 21920 22421 
Ba 365.0 116.5 279 355 159 420 208 97 115 130 
Ca 6243 192498 94368 4756 32348 6300 34414 65445 50154 35478 
Fe 1833 4038 19688 2048 12200 25OOO 13265 21366 22326 24037 
Mg 26458 26862 36957 7614 25774 4600 8885 26343 26676 14127 

Pit No. 3 Pit No. 4 

BH1 BH2 BH3 BH4 BH5 BH6 BH1 BH2 BH3 BH4 

Al 15025 64100 20975 18873 15029 10366 10121 3646 10326 4259 
Ba 251 8654 14355 474 2187 2072 2065 457 334 6669 
Ca 53183 127426 120652 178241 59268 66921 49272 61253 52221 14253 
Fe 10730 26919 24311 15463 15211 15491 10448 3046 16128 6104 
F NA* NA NA NA NA NA 47812 124576 118243 NA 
Mg 27782 35761 25156 51570 25641 25320 11424 23657 15890 24251 

Pit No. 5 Pit No. 6 

BH1 BH2 BH3 BH4 BH5 BH6 BH1 BH2 BH3 BH4 

Al 6374 12346 15400 12500 9170 4760 NA NA NA 4730 
Ba 36939 30431 15800 16400 18900 16800 NA NA NA 95 
Ca 206144 167319 116000 143000 200000 206000 NA NA NA 22190 
Fe 10979 14261 11500 17900 16400 14700 NA NA NA 2750 
Mg 25202 45492 57100 63200 52000 46100 NA NA NA 32101 

Bum Pit Clearwell 

BH4 BH5 BH6 BH1 BH2 BH3 BH1 BH2 BH3 

Al 8459 11936 7308 2912 4378 5823 18827 23771 12939 
Ba NA 56 106 7097 211 165 733 6913 2391 
Ca 116322 10114 62547 12946 14599 20964 129305 156585 183078 
Fe 11214 14601 17345 5210 3747 5238 19805 21067 19618 
Mg 57079 5169 12905 18040 3859 8294 16785 51629 34106 

* Summarized from the CIS Volume 2 (Weston 198%). 
* BH1 - Borehole number/sampling location 
* Not analyzed 
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Table 4.2.3.3A 

TABLE 22-2 

LONG-TERM FATE AND TRANSPORT MODEL 
INPUT DATA 

Parameter Till 
UnSaturated 

Sand and Gravel 

Hydraulic C o n d u c t l ~ ~ ~ ~  
Horizontal (ftlday) 0.147 
Vertical ( Wday) 0.00735 

Thickness (feet) 

Porosity (%) 

Specific Yield (Po) 

Bulk Density (g/cc) 

Field Capacity (%) 
I , %  . I  > .. , . 

Dispersivity (ft/sq./day) 

Organic Content (%) 

5 

34 

0.06 

1.78 

28 

450 
45 

20 

39 

0.25 

1.60 

14 

0.0012 0.00187 

4 4 

Fines passing less than 
200 mesh (%) 70 16 
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unique, though. A unique value for hydraulic conductivity in an unsaturated zone cannot be 
determined (Everett et ai. 1984, as reported by IT, 1990). In unsaturated materials, the hydraulic 
conductivity is dependent upon the water content and degree of matrix suction. The degree of 
saturation changes constantly over the length of the flow path; therefore, the unsaturated 
hydraulic conductivity also changes. 

Specific yield was derived from published tables found in Morris and Johnson, 1967: and van der 
Leeden et al., 1990 (as reported in IT, 1990, pg. 22-10). 

The primary parameters affecting contaminant transport are dispersivity, bulk density, and the 
partition coefficient. Dispersivity and bulk density values used to model the vadose zone are 
given in Table 4.2.3.3A (IT, 1990, Table 22-2). The partitioning coefficients. and retardation 
factors for organic compounds from Waste Storage Area inventories are tabulated in Table 
4.2.3.3B (IT, 1990, Table 22-4). 

For analysis of transport through the vadose zone. only longitudinal dispersivity was calculated, 
using the techniques outlined in Mills et al., 1985 (as reported in IT, 1990). Estimates of bulk 
density were taken from AWIT, 1989; and Morris and Johnson, 1967 (as reported in IT, 1990). 
Partition coefficients were estimated using two techniques: 1) analysis and selection of published 
values; and 2) by relating the octanol-water partitioning coefficient to the octanol-carbon 
partitioning coefficient using empirical formulas described by Mills et ai., 1985 (as reported in 
IT, 1990). 

4.2.3.4 Vadose Zone Modeling Results for the Waste Storape Area 

The results of the vadose zone modeling are tabulated in Tables 4.2.3.4A and 4.2.3.48 (IT, 
1990, Tables 22-1 and 22-5). Table 4.2.3.4B lists the time predicted for a contaminant to reach 
the aquifer. RCRA sampling results do not correspond with some initial mode1 results. The 
reason for these specific inconsistencies is related to a lack of site-specific field data for input 
,into the model and the thickness of the glacial overburden programmed into the model for the 
area beneath the waste pits. 

- 4.3 1991 Sand and Gravel Aauifer Assessment 

The quality of water beneath and downgradient of the Waste Pit Area is monitored routinely in 
accordance with RCRA regulations. Flow direction and average linear velocity are re-calculated 
yearly using the latest water level measurements. Flow direction. velocity, and time-of-travel 
calculations have been previously determined through several different studies and modeling 
projects (Geotrans, 1985: Dames and Moore 1985; IT, 1988 & 1990). 

The Waste Pit Area occupies approximately 40 acres and has a downgradient boundary that is 
approximately 3000 linear feet long. There are six identifiable waste pits, a burn pit, and the 
Clearwell within the areal boundaries of the Waste Pit Area (Figure 4.1). Waste Pit 4 was the 
only RCRA regulated unit in 1991. Waste inventories indicate that all of the waste pits contain 
similar waste products (Tables 4.2.3.2A, 4.2.3.2B, and 4.2.3.2C) (OU-1 RI/FS Report Table 
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TABLE 22-1 

CONSITUENT AND LEACHATE CONCENTRAXON 

Constituent 
Leachate (mgiL) Leach Rate Depletion In mi3 

Available (SOL) (m%Day) Y a m  

u-234 
u-235 
U-238 
Th-228 
Th-230 
Th-232 
Tc-99 
CS- 137 
h - 2 2 6  

Magnesium 
Silver 

Anthracene 
Benzo(a)anthncene 
Bcnzo(b)fluoranthenc 
Bcnzo( k)fluoranlhcne 
Benro(a)pyrcnc 
Chiysenc 
Ethylbenzene 
Fluoranthenc 
2-Metbylnapbtbalcnc 
Naphthalene 
Phenanthrene 
Pyrene 
Toluene 
Acetone 

Aroclor-1248 
Aroclor- 1234 
Aroclor- 1260 
DDT 
Bis(2-Ethyl hexy1)phlhalate 
Di-n-butyl Phthalate 
Di-n-octyl Pbthalatc 
Chlorofom 
Methylene Chloride 
Tetrrchloroerhcne 
1, I, 1 - T r i c h l o ~ t h ~ e  

2-Butan011~ 

9.75E-02 
2.80E41 
6.32E43 
1.33E-08 
4.26E-02 
I .  0 7 E 4 2  
9.65E-04 
I .27E-08 
3.35E-05 

2 . 7 2 E a  
8.90E90 

2.28E-02 
5.88E-02 
1.46E-01 
3.60E-02 
3.60E-02 
2.01E-01 
2.56E-02 
2.J9E-01 
5.20E-02 
1.88E-02 
7.23E-01 
1.71E-01 
3.86E-02 
2.50E-01 
2.62E40 
7.04E-02 
4.70E90 
1.40E90 
3.20E41 
4.12E-01 
7 . 4 2 E M  
3.07E-01 
9.18E-m 
I .32E-01 
1.90E-02 
3.59E-02 

5.23E46 
lSOE+O!J 
3.39Ei11 
7.13E-01 
2.28E46 
S.74E99 
5 . 1 7 E a  
6.8 1E-01 
1.79E393 

I .46E+ 12 
4.77E48 

1.22E46 
3.1SE46 
7.82E46 
1 . 9 3 E 6  
1.93E46 
1.08E47 
1.37E46 
1.34E47 
2.79E46 
1.01E46 
3.88E47 
9.18E46 
2 . 0 7 E a  
1.34847 
1 . M E 4 8  
3.77E46 
2.52E48 
7.51E47 
1.72Ed7 
2.21E397 
3.98E46 
I . & E 4 7  
4.92E96 
7.09E46 
1.02896 
I . = E 9 6  

1.26E3-08 
3.62E-06 
8.18E-04 
7.28E-19 
7.31E-13 
1.84E-09 
8.74E-05 
9.96E-11 
1.03E-06 

1.41E41 
2.38E-04 

7.2 1 E 4 5  
1.30E-05 
3.23E-06 
4 S6E-07 
3.19E46 
4.4SE-05 
1 .62843 
6.49E-05 
6.36E-04 
7.248- 
2.21E-03 
7.58E-05 
6.98E-03 
3.88E41 
1.28E4-02 
6.248-06 
4.16E-04 
6.60E-03 
2.84E-03 
I. 82E-W 
4.16E-05 
1.72E-04 
8 . 7 2 E M  
6.58E-01 
2.2 1 E-03 
1.08E-02 

8.07E-05 
2.32E-02 
S.24E40 
4.66E-15 
4.68E3-09 
1.18E-05 
5.60E3-01 
6.38E-07 
6.60E-03 

9.03E44 
1.52E90 

4.62E-0 1 
8.34E-02 
2.07E-02 
2.92E-03 
2.04E-02 
2.85E-01 
1.04E41 
4.16E-01 
4.07E90 
4.64E90 
1.41E4I 
4.86E-01 
4.47E41 
2.48845 
8.21E45 
3.99E-02 
2,67E+00 
4.23E391 
1.82E41 
1.17E- 
2.66E-01 
l . lOE90 
5.58E+02 
4.21E43 
1.42E41 
6.90E41 

1.78E48 
1.77E+O8 
1 .TIE48 
4.19EiI 1 
I .33E+ I2 
1.33E+ 12 
2.53E42 
2.93E43 
7.44Ei02 

4.43E94 
8.57E45 

7.24Ei03 
1.04E45 
1 .WE46 
1.81Ei06 
2.59E45 
I . M E 4 5  
3.62Ei02 
8.83E44 
1.88643 
5 . 9 7 E m  
7.51E43 
5.18E44 
I .mm 
1.48E-01 
4.67E-01 
2.59E45 
2.59E45 
4.87E43 
2.60E43 
5.18E44 
4.09E44 ' 

4.08E4-4 
2.42E91 
4.61E90 
I .mm 
7 . 6 2 E 4  I 
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TABLE 22-5 

COMPLETED CONCENTRATIONS 
AT RECEPTOR LOCATIONS 

Constituent 
Years To Receptor Concentration Receptor Concentration 

Reach Aquifer Maumum 0 - 100 Years !4afimum 100 - 5 0 0  Years 

u-234 
U-235 
U-238 
Th-228 
Th-230 
Th-232 
Tc-99 
(3-137 
b - 2 2 6  

Magnesium 
Silver 

Anthracene 
Benzo(a)anthracene 
&nzo@)fluoranthene 
Benzo( k)fluoranthene 
&nzo(a)pyrene 
Chrysene 
Ethylbenzene 
Fluoranthem 
2-Melhylnaphthalene 
Naphthalene 
Phenanthrene 

Toluene 
Acetone 
2-Butanone I 

Aroclor-1248 
Aroclor- 1254 
Aroclor- 1260 
DDT 
Bis(2-ELhylhexy1)phthalate 
Di-n-butyl Phthalate 
Di-n-atyl Phthalate 
Chloroform 
Methylene Chlonde 
Tetrachlorocthene 
I,l,l-Trichloroelhane 

Approx. 75 
Approx. 75 
Approx. 75 

Over 500 
Over 500 
Over 500 

Approx. 20 
Over 500 
Over 500 

Over 500 
Over 500 

Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 

Approx. 150 
Approx. 10 
Approx. I5 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 
Over 500 

Approx. 75 
Approx. 25 
Over 500 
Over 500 

1.54E-11 
4.81E-09 
1.09E-M 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.1OE-07 

8.29E-05 
8.76E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I. 89E-05 
4.42E-05 

1.40E-06 
NA 

3.95E-09 
I .28E-M 
2.95E-04 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.45E-05 

4.80E44 
2.12E-03 
2.24E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.03E-03 
1.13E-03 

8.63E-11 
NA 
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4-2, 4-3, and 4-4). Determining if a specific waste unit is affecting the water quality is not 
readily discernable. This is due to; 1) the similarity of waste in the various waste units. and 2) 
the close relative proximity of the waste units to each other. 

Some waste pits lie upgradient to Waste Pit 4. Isolating groundwater quality downgradient of 
Waste Pit 4 from the effects of upgradient waste units cannot be easily achieved. Contamination 
currently being tracked through the assessment program can be related to a general location 
within the Waste Pit Area, but not to Waste Pit 4 specifically. 

The RCRA Assessment Program continues to assess the presence, rate. and extent of migration 
for site-specific parameters in groundwater affected by Waste Pit 4. Water quality is currently 
being monitored in the Great Miami buried valley aquifer at three depths within the saturated 
regional flow system. Upgradient to downgradient statistical comparisons, according to a 
detection monitoring format. are being continued through assessment monitoring because some 
monitoring wells at the downgradient boundary do not indicate significant contamination and are 
monitored for detection purposes. 

4.3.1 Aquifer Water Elevations and Flow Direction 

Each year, flow direction and average liner velocity is redetermined for the Great Miami Aquifer 
beneath the Waste Pit Area from water level measurements. Results for 1991 confirm earlier 
results (Geotrans, 1985: Dames and Moore, 1985; and IT, 1988 and 1990) that groundwater in 
the Great Miami Aquifer is flowing to the east beneath the Waste Pit Area. Calculations made in 
1991 indicate that the average linear velocity ranges from 1.44 ft/day to 2.52 ft/day depending 
upon the depth and time of year. These velocities fall well within the range of previously 
reported velocities of 0.64 ft/day (IT, 1990) to 9.3 ft/day (Dames and Moore, 1985). 

a 
Water elevation measurements were collected monthly at approximately 200 monitoring wells. 
All of the wells being monitored for RCRA compliance are included in the monthly program. 
Data presented in this report has been taken from these monthly measurements and is tabulated in 
Appendix A. Water elevation contour maps have been prepared for February, May, July, and 
October of 1991 (Appendix A). 

The direction of flow in the water table zone of the sand and gravel aquifer has been determined 
using water elevation contour maps. Figure A-1 indicates that the groundwater is flowing 
generally northeast under Waste Pit 4; Figure A-2 also indicates the same northeasterly direction. 
Figures A-3 and A-4 represent a more easterly flow during the dryer portions of the year. Water 
elevation contour maps of the 3000-series and 4000-series monitoring wells (Figures A-5 and A- 
6) were completed for October data to determine any differences in flow direction with depth. 
Both maps indicated that groundwater is flowing in the same general direction with depth. 

The water table gradient represented in Figure A-1 for February 1991 calculated 0.0009 ft/ft (0.9 
ft/lOOO ft) between Monitoring Wells 2649 and 2037. The water table gradient represented on 
Figure A-2 for May 1991, estimated between Monitoring Wells 2649 and 2037, is 0.00083 ftlft 
(0.83 ft/lOOO ft). The water table gradient represented on Figure A-3 for July 1991, calculated 
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between Monitoring Wells 2084 and 2010, is 0.0011 ft/ft (1.1 ft/ lOOO ft). The water table 
gradient represented on Figure A-4 for October 1991, calculated between Monitoring Wells 2084 
and 2010, is 0.0016 ft/ft (1.6 ft/lOOO ft). 

The calculated gradient using data collected from 3000-series monitoring wells from Figure A-5, 
calculated between Monitoring Wells 3011 and 3010, is 0.001 ft/ft (1 f t / lOOO ft). The horizontal 
gradient in the lower aquifer (4000-series monitoring well depth) from Figure A-6, calculated 
between Monitoring Wells 4011 and 4010, is 0.00099 ft/ft (0.99 ft/ lOOO ft). 

4.3.1.1 Vertical Flow Patterns in the Aauifer 

In order to establish vertical gradients in the aquifer. the monthly water elevation readings for 
cluster wells were compared to determine the difference in groundwater elevation between the 
2000- and 3000-series wells. Appendix A contains a table of water elevations and the calculated 
difference between the 2000-/3000-series cluster near the FEMP (Table A-2). Figures A-7 
through A-14- in Appendix A illustrate the measured difference in the water table between 2000- 
and 3000-series wells for 1990 and 1991. Negative values (represented by shaded areas in 
Figures A-7 through A-14) indicate regions where downflow is occurring in the aquifer; positive 
values indicate regions where upflow is occurring. 

The evaluation of vertical differences in monitoring well clusters indicates that vertical flow is 
occurring. In all of the maps, a downward flow pattern was identified east of the Waste Pit 
Area. This corresponds to the concentration contours discussed in Section 4.3.3.1, which 
indicate that parameter plumes are migrating to the 3000-series and then east across the 
Production Area. 

4.3.1.2 Hvdrologic Prouenies 

Extensive studies have been completed on the Great Miami Valley Aquifer. of which the New 
Haven Trough is a tributary. The estimation of aquifer properties has been developed by the 
CERCLA RI/FS at the FEMP. The reported values below are taken from previous studies of the 
aquifer: model values refer to the RI/FS flow models described in Section 4.3.2.4. 

Spieker (1968a) mapped 11 units in the Great Miami Aquifer with distinctive physical and 
hydraulic properties. He reported that transmissivity values generally ranged from 300,000 to 
500,000 gpd/ft (40,000 to 67,000 ft2/day) and that individual wells can yield as much as 3,000 
gallons per minute (gpm). Geotrans (1985) summarized hydraulic properties for the Great Miami 
Aquifer near Hamilton, Ohio. approximately 10 miles north of the FEMP. Transmissivities 
ranging from 30,000 to 700.000 gpd/ft (4,000 to 94,000 ft2/day) were reported for a site in the 
northern part of the city of Hamilton. Most values are reported in the range of 100,000 to 
300,000 gpd/ft (approximately 13,000 to 40,000 ft-*iday). The aquifer at r3e site is approximately 
180 feet thick (Ward et al., 1987). 

Consequently, hydraulic conductivities range from 20 to 520 ft/day (7.05 x lo3 to 0.18 cm/s) 
with most values being in the range of 75 to 225 ft/day (0.026 to 0.079 cm/s). The highest 
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hydraulic conductivity reported for the aquifer near Hamilton was 774 ft/day (0.27 cm/s). Ward 
et al. (1987) stated that slug tests showed hydraulic conductivity increases with depth in the Great 
Miami Aquifer at Hamilton. Ohio. Hydraulic conductivities derived from pumping tests of the 
collector wells have ranged from 318 to 391 ft/day (0.11 to 0.14 cm/s) (Geotrans. 1985). 

The pumping tests of the Great Miami Aquifer at the FEMP are described by Spieker and Norris 
(1962). They performed tests that utilized the FEMP water supply wells, which were screened 
below the clay interbed. They used the leaky aquifer method of analysis and obtained a hydraulic 
conductivity of 270 ft/day (0.095 cm/s). Two separate pumping tests were performed and 
estimates of the vertical hydraulic conductivity of the clay interbed, 0.43 ft/day (1.5 x lo4 cm/s) 
and 0.33 ft/day (1.16 x lo4 cmh) were obtained. 

It is unlikely that the various analyses of the pumping tests reported for the Great Miami Aquifer 
adequately allowed for the combined effects of partial penetration and vertical anisotropy of the 
aquifer. Consequently, the transmissivities and hydraulic conductivities reported are probably 
lower than the true values for these parameters. 

The calibrated RI/FS three-dimensional flow model values are 450 ft/day (0.16 cm/s) for the 
upper part of the aquifer and 600 ft/day (0.21 cm/s) for the lower part. These values fall within 
the range of reported values. They are slightly higher than most of the values reported; 
however, the model-calibrated values are consistent with the observation that the reported values 
probably tend to be lower than true values. The hydraulic conductivities in the various model 
layers increase downward. which is a condition that has been observed near Hamilton, Ohio. a 
No estimates of porosity in the Great Miami Aquifer were found in the literature. However, 
some estimates of specific yield have been made, and porosity of such deposits tends to be only 
slightly greater than specific yield. Spieker (1968a) stated that the aquifer may be classified with 
a specific yield of about 0.2. A three-day pumping test reported by Geotrans (1965) provided a 
specific yield of 0.23. The average specific yield for aquifers composed of gravelly sand was 
reported to be 0.25 by Johnson (1967). A value of 0.25 was used for porosity in the present 
aquifer model. It is slightly higher than the single measurement of specific yield (0.23) and falls 
within the range of reported values in the literature. 

Spieker (1968a) estimated recharge to the Great Miami Aquifer throughout the study area at six 
to 21 inches per year (Wyr), and used a recharge value of 15.2 in/yr in his electric analog model 
calibration (Spieker 1968b). Walton and Schaefer (1956) estimated that recharge in the area of 
the Southwestern Ohio Water Company (SOWC) wells was 8.5 in/yr at the time of their study, 
which was a year of near-average precipitation. Smith (1962) estimated a recharge maximum of 
21 in/yr in the Fairfield area northeast of Ross. 

Geotrans (1985) produced a preliminary three-dimensional, finite-difference flow model with a 
recharge of 15 in/yr where the Great Miami Aquifer is exposed at the ground surface and six 
in/yr where glacial overburden covers the aquifer. The RI/FS modeling effort uses initial values 
of 14 in/yr where the aquifer is exposed at the surface and six in/yr where the overburden is 
present. These recharge values are consistent with the earlier estimates for recharge in the area. a 
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A recharge value of 6 in/yr implies a vertical hydraulic conductivity of 1.4 x lo3  ft/day (4.9 x 
lo-’ cm/s) using a hydraulic gradient of 1, which is in the middle of the range for hydraulic 
conductivities given for glacial till (Freeze and Cherry, Table 2.2). 

A main surface water feature at the FEMP is Paddy’s Run, which flows along the western edge 
of the site. This is an intermittent stream that gains and loses flow along its course to the Great 
Miami River. A major tributary of Paddy’s Run is the Storm Sewer Outfall Ditch, which is a 
natural gully that has eroded through the glacial overburden in the southern portion of the FEMP. 
Surface water infiltrates through the sandy and gravelly beds of Paddy’s Run and the Storm 
Sewer Outfall Ditch, providing recharge to the Great Miami Aquifer. 

Leakage from Paddy’s Run to the Great Miami Aquifer occurs along the reach of the stream bed 
south of the Clearwell to a point about 2000 feet to the south of the FEMP. Leakage from the 
Storm Sewer Outfall Ditch to the Great Miami Aquifer occurs along the stream channel south of 
the storm water retention basins to its confluence with Paddy’s Run. The actual amount of 
leakage is variable, depending on the magnitude and duration of flow and the lithology of the 
bottom sediments in each of these channels. 

For the RI/FS groundwater flow model, infiltration leakage was set at 14 in/yr, which is the 
same value used for areas not covered with glacial overburden. Leakage rates were set at 32 
in/yr in the solute transport model because the surface areas of the cells had to be substantially 
reduced for numerical stability and were not reflective of actual stream widths. 

4.3 .1 .3  Flow Rates 

The flow rate in the sand and gravel aquifer can be calculated using the known hydraulic 
gradient, hydraulic conductivity, and porosity. Solving Equation 4.2.1.2 by inserting the 
minimum gradient for the water table zone of the sand and gravel aquifer from Section 4.3.1 
above (0.0008 ft/ft); using a hydraulic conductivity of 450 ft/day (value used by the RI/FS in 
flow modeling); and an effective porosity of 0.25 (Section 4.3.1.2), the average linear velocity is 
calculated to be 1.44 feet per day. Using the maximum gradient (0.0014 ft/ft), the average linear 
velocity is 2.52 feet per day. 

The average linear velocity can be calculated for the middle aquifer by taking the horizontal 
gradient calculated from Section 4.3.1 (0.001 ft/ft), the hydraulic conductivity of 450 ft/day 
(value used by the RI/FS in flow modeling), and an effective porosity of 0.25 (Section 4.3.1.2). 
When inserted into Equation 4.2.1.2.  these values produce an average horizontal velocity of 1.8 
ftlday. 

The average linear velocity can be calculated for the lower aquifer by taking the horizontal 
gradient calculated from Section 4.3.1 (0.00099 ft/ft); the hydraulic conductivity of 600 ft/day 
(value used by the RVFS in flow modeling); and an effective porosity of 0.25 (Section 4.3.1.2). 
When inserted into Equation 4.2.1.2, these values produce an average horizontal velocity of 2.38 
ft/day. 
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4.3.2 Sand and Gravel Aauifer Modeling 

I Groundwater flow in the Great Miami Aquifer beneath the Waste Storage Area is to the east 
(Geotrans, 1985; Dames and Moore, 1985; and IT. 1988 & 1990). Groundwater velocity in the 
Great Miami Aquifer has been reported to be as low as 0.64 ft/day (IT. 1990) and as high as 9.3 
ft/day (Dames & Moore, 1985). It is predicted that it would take anywhere from 26.7 years 
(Geotrans, 1985) to 35 years (IT, 1990) for a particle to travel from the Waste Storage Area to 
the Great Miami River. It has also been predicted that a particle released into the aquifer would 
sink to a depth of 85 feet and travel just above the blue clay layer (Geotrans, 1985). 

Much work has been done to model the Great Miami Aquifer to simulate how the aquifer 
behaves. Results of projects conducted at the FEMP have been previously published but never 
presented i i  a RCRA report. The following historical summary is added this year to provide 
better documentation of what is known to date concerning the aquifer. 

4.3.2.1 Geotrans Studv in 1985 

In 1985, Geotrans modeled groundwater flow in the sand and gravel using the SWIFT I1 
numerical code and conducted particle tracking using the STYLINE numerical code. (Geotrans, 
1985). 

The conceptual model used for the study consisted of five units. In descending order, they were; 
1) surficial till, 2) shallow unconsolidated sand and gravel aquifer, 3) semi-confining clay (leaky a 
aquitard), 4) deep unconsolidated sand and gravel aquifer, and 5) base ofthe aquifer and 
bedrock. Figure 4.3.2.1A (Geotrans, 1985, Figure 4.8). The surficial till was defined as a 
semipermeable cap that restricted recharge and the migration of contaminants. The bedrock 
valley walls were considered to be contributing negligible amounts of leakage to the 
unconsolidated materials. 

It was concluded by Geotrans that the groundwater flow directions within the sand and gravel 
were generally consistent with those of Spieker (1968a) and Sedam (1985). Groundwater beneath 
the Waste Pit Area flows to the east toward the Great Miami River (Geotrans. 1985, pg. 63). 
Groundwater velocity, calculated using Darcy 's law. was reported as 2.2 ft/day (Geotrans. 1985, 
pg. 13). Figure 4.3.2.1A also identifies the aquifer properties which were used in the calibrated 
flow model. The SWIFT I1 code was run in a steady-state condition for three dimensions. The 
porosity for the entire aquifer was defined as 0.20, which was reported to be representative of 
other similar aquifer systems, but no confirmatory testing of this value was conducted. The 
model was calibrated using 24 wells; 10 in layer 1 and 14 in layer 4. An acceptable calibration 
called for a difference of 2.5 feet between observed and calculated water levels. 

A STYLINE particle tracking program was used to determine particle migration paths and time 
of travel. Figure 4.3.2.1B illustrates that particles released from the Waste Pit Area would travel 
to the east and reach the Great Miami River in approximately 26.7 years (Geotrans, 1985, Figure 
5.1). Elsewhere in,the report, it is stated that the time of travel from the FMPC waste pit 
lagoons to the Southwestern Ohio Water Company Collector Well No. 2 is estimated to be 10 
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years, (Geotrans, 1985. pg. 13). It is also predicted that a particle released in the Waste Pit Area 
would migrate to a depth of 85 feet below the water table. This corresponds to the saturated 
portion of the aquifer located just above the blue clay layer (Geotrans, 1985, pg. 68). 

4.3.2.2 Dames and Moore Studv in 1985 

In 1985, Dames and Moore modeled groundwater flow using the TARGET-2DH (Transient 
Analyzer of Reactive Groundwater Effluent Transport) finite-difference computer code (Dames 
and Moore, 1985). 

The conceptual model used for the study consisted of four units. In descending order, they were: 
1) a glacial till layer (50 feet thick) containing numerous water-bearing pockets and layers of sand 
and gravel; 2) a shallow sand and gravel unit which occurs 60 to 90 feet below the land surface; 
3) a layer of blue clay approximately 10-15 feet thick; and 4) a deep sand and gravel aquifer 140 
feet below the land surface, Figure 4.3.2.2 (Dames and Moore. 1985, Section 3). 

Groundwater flow velocity or flow direction was not reported for the surficial till layer. It was 
also determined that the blue clay layer is not sufficiently extensive to act as an aquitard and that 
no significant head differences exist between wells completed in the sand and gravel above or 
below the clay (Dames and Moore, 1985, pg. 3-4). Water level measurements made by the 
USGS in August 1982 (Sedam, 1984) were used to calculate a range for hydraulic gradient being 
0.001 ft/ft to 0.005 ft/ft. Using this gradient range, horizontal groundwater velocity was 
calculated to range from 1.1 ft/day to 9.3 ft/day. Flow direction beneath the Waste Pit Area was 
reported as being to the east. 

The TARGET-2DH code was run in a steady-state mode. It was assumed that the aquifer was 
homogenous throughout its saturated thickness. Input to the model consisted of hydraulic 
conductivity, depth to bedrock, recharge, and effective porosity. A hydraulic conductivity 
ranging from 0.06 feet/day to 300 feet/day and an effective porosity ranging from 0.15 to 0.25 
was used. 

4.3.2.3 Zone of Influence Studv in 1988 

International Technology modeled groundwater flow in the saturated sand and gravel by 
developing a two-dimensional model of the flow system using the GEOFLOW finite-element, 
groundwater flow and solute transport numerical computer code (IT, 1988) and transferring input 
values from the two-dimensional GEOFLOW model into a three-dimensional SWIFT 111 (Sandia 
Waste-Isolation Flow and Transport for Fractured Media) finite-difference numerical computer 
code (IT, 1990). 

The conceptual model used to set up the two-dimensional GEOFLOW model is shown in Figure 
4.3.2.3 (IT, 1988, Figure 3.2-2). The model did not account for vertical non-homogenities, but 
considered conditions and flow properties to be uniform throughout the entire thickness of the 
aquifer. The sand and gravel aquifer was modeled as unconfined. The study area was divided 
into two hydrogeologic units or areas, depending on the presence or absence of a layer of glacial 
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till on the surface and a blue clay layer at depth. Recharge from bedrock was assumed to be 0 
negligible. Recharge from precipitation ranged from three to twenty inches per year and 
recharge from stream infiltration was calculated for each stage of the Great Miami River by 
determining river bed leakage. River bed leakage and, to a lesser extent, aquifer hydraulic 
conductivity were determined to be the most critical factors affecting the flow model calibration 
(IT, 1988, pg. A-6). The sensitivity analysis focused on two parameters; river bed leakage and 
precipitation recharge. River bed leakage was determined to be the most uncertain parameter 
(IT, 1988, pg. A-7). 

The objective of the study reported in 1988 was to determine the relationships between the Great 
Miami River, the aquifers in the region, and major pumping centers (IT, 1988, pg. 3-24). The 
GEOFLOW numerical computer code was used to depict flow conditions in two dimensions 
under steady-state conditions. The model was later expanded into three dimensions using the 
SWIFT 111 code for the CERCLA Remedial Investigation and Feasibility Study (RIIFS) study to 
account for vertical non-homogenities. 

4.3.2.4 Remedial Investigation 1988 to Present 

A Remedial Investigation and Feasibility Study has been ongoing at the Fernald site since 1988. 
This study has involved extensive groundwater flow modeling including: 

* Flow modeling of the saturated sand and gravel aquifer using the Swift 111 
finite-difference computer code; 

* Flow modeling through the unsaturated glacial overburden and unsaturated sand and 
gravel aquifer using the STlD and ODAST one-dimensional analytical codes; 

* Particle tracking in the saturated sand and gravel aquifer using the STYLINE computer 
code. 

The modeling program is summarized in draft form in Part IV of the Groundwater Report (IT, 
1990). 

4.3.2.4.1 Two-Dimensional Flow Modeling 

SWIFT 111 is a transient (with steady-state options) three-dimensional, finite-difference code 
which solves the coupled equations for flow and transport in geologic media. By running the 
SWIFT I11 code in two dimensions and under steady-state conditions, it was determined that 
groundwater flow in the sand and gravel beneath the Waste Pit Area is to the east (IT, 1990. pg. 
20-14). 

The conceptual model for this work only considered flow in the saturated regional sand and 
gravel aquifer. The glacial overburden was conceptualized as containing only localized flow 
systems that provide limited recharge to the Great Miami Aquifer by downward percolating 
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water. The effects of the low permeability glacial overburden were factored into the sand and 
gravel flow model by using low values for recharge in areas where the till is present. 

The two-dimensional flow model was developed by refining the two-dimensional, finite-element 
model (GEOFLOW) that was used in the Zone of Influence Study (IT, 1988). All of the input 
data used for the Zone of Influence Study was slightly modified except for the grid and the 
stream stages applied to the Great Miami River. A more refined calibration was also performed 
which involved successive trial adjustment of hydraulic conductivity, recharge rates. river leakage 
factors, and boundary heads. The model was calibrated to April 1986 water table elevations and 
independently checked against May 1988 water table elevations. A sensitivity analysis was also 
performed. More details of the modeling work can be found in IT, 1990, Section 20. 

4.3.2.4.2 Three-Dimensional Flow Modeling 

Modeling flow in three dimensions using SWIFT I11 showed that much of the water from beneath 
the Waste Storage Area moves to the east toward the Great Miami River but downstream from 
the Southwest Ohio Collector Wells located along the bank of the Great Miami River. This is 
different from the two-dimensional model which showed practically all of the water from beneath 
the Waste Storage Area moving more to the east towards the collector wells (IT, 1990, pg. 20- 
44). Three-dimensional modeling also shows that groundwater flow directions above and below 
the blue clay layer are different. Direction of the horizontal component of flow beneath the 
Waste Storage Area above and below the blue clay layer differs by about 60 degrees. Figures 
4.3.2.4.2A and 4.3.2.4.2B (IT, 1990 Figures 20-19 and 20-22). 

The three-dimensional flow model was developed by using results from the two-dimensional 
model and separating the vertical dimension of the conceptual model into five layers. Figure 
4.3.2.4.2C (IT, 1990, Figure 20-8). The five subsurface layers were interpreted from 12 
intersecting cross-sections. 

Initial values for horizontal hydraulic conductivity, recharge rates, and river leakage factor were 
derived from the two-dimensional model. The hydraulic conductivity and recharge rates were 
subsequently changed as necessary during calibration of the three-dimensional model. Horizontal 
hydraulic conductivity for the clay interbed was estimated from published information to be 
0.0003 feet/day. The ratio of horizontal to vertical hydraulic conductivity was assumed to be 1 
to 10. Therefore, the vertical hydraulic conductivity was assigned a value of 0.00003 feetiday. 

4.3.2.4.3 Particle Tracking 

Three-dimensional particle tracking indicates that the time of travel for groundwater to travel 
from the Waste Pit Area to the Southwest Ohio Collector Wells located along the bank of the 
Great Miami River, is about 35 years (IT, 1990, pg. 20-52). 

Particle tracking was performed using the STYLINE computer code. The modeling was done 
under steady-state conditions using average linear velocities and results of the SWIFT I11 flow 
model. 
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Figure 4.3.2.4.3A is a map showing the horizontal traces of particles in five-year increments (IT, 
1990, Figure 20-25). Particles leaving the extreme northwest corner of the Waste Pit Area (0 
and P) would either move very slowly to the east or move to the southeast and travel toward the 
Great Miami River, intersecting the river downstream of the collector wells in about 35 years. 
Vertical movement is illustrated on the map by changing the path symbol when the particle enters 
a new layer of the model. Figure 4.3.2.4.3B is a vertical profile along section S-S’ that shows 
that particles would be drawn down into deeper portions of the aquifer if influenced by the 
collector wells (IT, 1990, Figure 20-26). 

4.3.3 Aquifer Groundwater Quality 

Groundwater quality upgradient of the Waste Pit Area in the sand and gravel aquifer is 
determined through the statistical analysis of four upgradient wells (Monitoring Wells 2043, 
2066, 3043, 3066); two in the water table zone and two in the deeper aquifer above the blue clay 
layer. The statistical analysis determines an upgradient average for each well and each group of 
two wells by zone. The statistics also determine the standard deviation of the populations and 
their variance. 

Upgradient groundwater quality is then statistically compared to downgradient monitoring well 
results to determine differences in groundwater quality. The statistical methods used are 
described in Appendix C of this report. The results of this statistical comparison indicate which 
monitoring wells have statistically significant differences in groundwater quality compared to . 
upgradient results. 

i 

To determine changes in groundwater quality over time, the results of the 1991 statistical 
assessment are compared to the results of 1990 and 1989 statistical assessments. This 
comparison determines whether or not groundwater quality is degenerating over time and 
identifies the presence of new contaminants in the groundwater. 

4.3.3.1 Statistical Assessment 

A statistical assessment was performed to determine concentrations in monitoring wells that are 
not consistent with background or upgradient concentrations. The methods used to complete the 
statistical assessment are discussed in detail in Appendix C. The term statistically significant 
used in the following section represents any observations that were determined to be inconsistent 
with background or upgradient by the statistics in Appendix C. Statistical significance does not 
represent a specific magnitude of contamination or a concentration above a .standard, it represents 
a deviation from background or upgradient and can be of any magnitude. 

The saturated sand and gravel monitoring network, as defined in Rev. 2 of the GQAPP, is 
comprised of 34 monitoring wells and monitors three different depths. Twenty-seven of these 
wells were included in the statistical assessment for 1991. Seven wells were added to the 1 

network in 1991. Not enough data has been collected from the newly-installed monitoring wells 
to complete a statistical assessment. One of the new wells (Monitoring Well 4011) was installed 
as an upgradient 4000-series well. Therefore, upgradient to downgradient statistics were Q 
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performed for this depth by using 3000-series background results. Next year, the sample size 
will be large enough to perform these statistics against 4000-series background results. 

The 1991 statistical assessment determined that 20 of 59 site-specific parameters were found in 
statistically significant concentrations in the aquifer and that 22 of 23 downgradient monitoring 
wells had at least one significant parameter. The 20 site-specific parameters found in statistically 
significant quantities in the sand and gravel aquifer and the monitoring wells they were 
determined to be significant in are listed in Table 4.2.2.1C. 

Nine monitoring wells were included in the statistical comparison of upgradient to downgradient 
at the 2000-series depth (water table zone). The assessment involved the same 59 site-specific 
parameters used to assess the quality of perched groundwater in the vadose zone. Statistics 
indicate that 17 of the 59 parameters have statistically significant concentrations. and that water 
quality downgradient of the Waste Pit Area is different than the water quality upgradient. Eight 
of the nine 2000-series monitoring well locations downgradient of the Waste Pit Area indicated at 
least one significant determination. 

The lower sand and gravel aquifer is monitored by the 3000- and 4000-series monitoring wells. 
Fifteen of the 59 site-specific parameters analyzed in the 1991 statistical assessment had at least 
one statistically significant determination in a 3000-series monitoring well. All ten of the - -  
3000-series downgradient monitoring wells had at least one significant determination; six had 
more than three significant determinations. 

Nine of the 59 site-specific parameters were determined to have statistically significant 
concentrations in at least one of the four 4000-series downgradient monitoring wells. Each of the 
four downgradient 4000-series monitoring wells had at least one statistically significant 
parameter. Monitoring Well 4013 had five site-specific parameters with statistically significant 
concentrations and its water quality was significantly different from the other three 4000-series 
monitoring wells. 

The 1991 statistical assessment indicates that the groundwater quality downgradient of the Waste 
Pit Area has been affected over a large area. To more clearly identify the area where 
groundwater quality has been affected, concentration contour maps were generated for the sand 
and gravel aquifer. Contour maps were generated for October 1991 data and included seven 
site-specific parameters (sulfate; nitrate; calcium, (dissolved); iron, (dissolved); magnesium, 
(dissolved); manganese, (dissolved); and potassium, (dissolved)). These parameters were chosen 
because they are representative of the statistically significant parameters found in the sand and 
gravel aquifer (most widespread and mobile parameters). The contour maps for the sand and 
gravel aquifer can be found in Appendix D. 

All of the contour maps for the water table zone of the sand and gravel aquifer indicate a plume 
at the northern boundary of Waste Pit 4 and stretching northeast past Monitoring Well 2027. 
Manganese, (dissolved) also indicates an area of contamination around Monitoring Well 2010. 
The highest concentrations of nitrate and potassium in October 1991 were found in Monitoring 
Well 2649. Monitoring Wells 2019, 2021, and 2648 also indicate high levels of nitrate and 
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potassium. Because of these monitoring well observations, the nitrate and potassium plumes 
extend under Waste Pit 4, Waste Pit 1 ,  and the Clearwell. 

The concentrations in Monitoring Wells 2051, 2013, 2055, 2010, 2019, 2021, and 2037, 
although statistically significant, are not at consistently high levels. Monitoring Wells 2051, 
2013, 2055, and 2010 are some distance away from the Waste Pit Area and are close to other 
potential sources. Also, as discussed in Section 4.3.3.2, time versus concentration plots indicate 
that concentrations of statistically significant parameters are decreasing in many of the 
above-listed monitoring wells. 

The 3000-series contour plots indicate a plume stretching east under the entire Production Area at 
its largest extent. Contour plots for calcium, manganese, potassium, magnesium. and nitrate also 
indicate a northeasterly component of plume migration. The plume under the Production Area is 
being influenced by the potential sources within the Production Area (see Figure D-11 for 
calcium and Figure D-14 for potassium in Appendix D). The influence of the sources in the 
Production Area on concentrations in the 3000-series plume have not been fully determined. The 
4000-series contour plots indicate a plume around Monitoring Well 4013 for six of the seven 
parameters contoured. The higher manganese concentrations are focused around Monitoring 
Wells 4001 and 4008. 

Vertical gradients in the sand and gravel aquifer were identified in Section 4.3.1.1. A vertical 
contour of the aquifer using sulfate data in the 2000-, 3000-, and 4000-series monitoring wells 
from five clusters was developed to determine the effect of vertical gradients on contaminant 
migration. Figures D-24 through D-26 in Appendix D clearly identify a downward migration of 
sulfate into the lower aquifer. This determination was a confirmation of Figure 3.121 from the 
1990 RCRA Annual Report that also indicated a downward migration of sulfate in 1990. 

The contour plots represented a best interpretation of the extent of migration from the Waste Pit 
Area in 199 1 .  Statistically significant concentrations of site-specific parameters found in 
monitoring wells outside of the contour lines may still be significant but have not been attributed 
to any definable plume extending downgradient from the Waste Pit Area, based on October 1991 
data. 

The source of this plume is considered to be located close to Monitoring Well 2084 because 
groundwater samples collected from this well contain the highest measured concentrations of the 
plume indicator parameters. Monitoring Well 2084 is located northeast of Waste Pit 4. This 
location is cross-gradient from Waste Pits 1,  2, 4, and 5 ;  downgradient from Waste Pit 3; and 
could potentially be impacted by releases from any of these impoundments. Monitoring Well 
2643 has been installed on the northwest corner of Waste Pit 4, about 250 feet west of 
Monitoring Well 2084. Some concentrations from this monitoring well are greater than those 
identified in Monitoring Well 2084. This indicates that Monitoring Well 2643 is closer to the 
source of some contamination. Monitoring Well 2643 is less likely to be impacted by Waste Pit 
4 because it lies further upgradient than Monitoring Well 2084. Initial indications are that the 
source of contamination for the plume is upgradient of Monitoring Well 2643 and is most likely 
the Burn Pit or Waste Pit 3. 
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In addition to the 59 site-specific parameters analyzed in the 1991 statistical assessment, the 
volatile organic results for the sand and gravel aquifer were evaluated. A list of the volatile 
organic detections in the sand and gravel aquifer is provided in Table 4.3.3.1A. Although a 
detection of volatile organics is of concern, the monitoring well with the detection is not 
considered to have significant concentrations of the parameter unless confirmatory samples 
indicate that the volatile organic detection was not a laboratory or field error. A list of the 
volatile organic detections and their confirmatory sample results are provided in Table 4.3.3.1A. 
One-time detections of volatile organics are also indicated in Table 4.3.3. l A ,  but more recent 
sample events have not confirmed the detections. 

Table 4.3.3.1A indicates that the confirmed volatile organic detections in the sand and gravel 
aquifer occur in Monitoring Well 2649. The volatile organics confirmed in Monitoring Well 
2649 are: 1 , l .  1-Trichloroethane, 1,l-Dichloroethane, 1,2-DichIoroethene (Total), and 
Trichloroethene. Monitoring Well 2649 was installed to determine the extent of volatile organic 
concentrations. The results in Table 4.3.3.1A for Monitoring Well 2649 indicate that the volatile 
organic contamination has reached the sand and gravel aquifer. An investigation is currently 
assessing the extent of the volatile organic parameters downgradient of and directly beneath 
Monitoring Well 2649. 

Two consecutive detections of 1,l-Dichloroethane were reported in Monitoring Well 2643 in 
February and May 1991. These detections were not confirmed in July or October 1991. The 
concentrations of 1,l-Dichloroethane were not large, but historical documentation indicates that 
Monitoring Well 2643 is installed close to the Burn Pit where ignitable organics, organic soaked 
rags, and other materials were burned. 

e 
Two consecutive detections of carbon disulfide were reported in Monitoring Well 3066 in May 
and July 1991. These detections were not confirmed in October 1991. The concentrations of 
carbon disulfide were not large and Monitoring Well 3066 lies upgradient of the Waste Pit Area. 
It would not be possible for Monitoring Well 3066 to be contaminated from the Waste Pit Area. 

4.3.3.2 Chanpes in Oualitv from Previous Assessments 

A straight comparison of statistical determinations from 1989 to 1991, using the same 
parameters, indicates that the types of site-specific parameters affecting downgradient 
groundwater quality has remained consistent. The statistics indicate that downgradient water 
quality is improving and approaching upgradient water quality. In 1989, water quality was 
assessed using 26 site-specific parameters. Statistics showed that ten of the parameters differed 
significantly from background. In 1990, water quality was again assessed using the same 26 
site-specific parameters. Statistics showed that the same ten parameters differed significantly 
from background. In 1991, an assessment of water quality using the same 26 parameters resulted 
in the same ten parameters as in previous years with an additional three parameters being 
statistically significant compared to background water quality. 

The additional three parameters determined to be statistically significant in 1991 are probably due 
to the fact that the statistical assessment separated total metals from dissolved metals, creating 24 
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Table 4.3.3.1A 

Detections and Subsequent Sampling for RCRA Organic Constituents 
in the Sand and Gravel Aquifer 

Date 
Constituent Well Collected Result (as pg/L) 

1 ,l  ,1-Trichloroethane 
2 649 

1,l-Dichloroethane 
202 1 

2643 

2649 

1,2-DichIoroethene (Total) 
2643 

2 649 

4-Methyl-2-pentanone 
3008 

Acetone 
2066 
3024 

3084 

400 1 

4010 

02- 14-9 1 
07-30-9 1 
10-23-9 1 

02-20-9 1 
05-29-9 1 
02-27-9 1 
06-03-9 1 
07- 18-9 1 
02-14-9 1 
07-30-9 1 
10-23-9 1 

06-03-9 1 
07-1 8-9 1 
07-30-9 1 
10-23-91 

10-14-9 1 

10-02-9 1 
05-28-91 
07- 15-9 1 
02-27-9 1 
05- 13-9 1 
05-2 1-9 1 
07-30-9 1 
02-25-9 1 
05-29-9 1 

13.70 
16.00 
13.80 

1.90 
c 1.00 

4.20 
2.60 

c 1.00 
7.60 

10.70 
7.00 

2.70 
c 1.00 

8.30 
5.30 

' 2.70 

10.70 
4.00 

< 2.00 
37.20 

c 2.00 
5.10 

c 2.00 
17.00 

e 2.00 

< It indicates that the constituent was not detected at this numerical value 
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Table 4.3.3.1A 

Detections and Subsequent Sampling for RCRA Organic Constituents 
in the Sand and Gravel Aquifer 

Constituent Well 
Date 
Collected Result (as pg/L) 

Acetone 
401 1 

Benzene 
2643 

Carbon disulfide 
2043 

2055 

3008 

3043 

3066 

Chloroform 
2649 

3001 
3019 

Methylene chloride 
2043 

300 1 

02-2 1-9 1 
06-19-91 

02-27-9 1 
06-03-9 1 

07-1 6-9 1 
10-01 -9 1 
05-22-9 1 
07-0 1-9 1 
07-25-9 1 
10-14-9 1 
05-30-9 1 
07- 16-9 1 
05-29-9 1 
07-17-91 
10-02-9 1 

02-14-9 1 
07-30-9 1 
10-23-91 
10- 15-9 1 
10- 15-9 1 

05-30-9 1 
07- 16-9 1 
07-09-9 1 
10- 15-9 1 

38.90 
< 2.00 

1.80 
< 1.00 

3.90 
< 1.00 

2.00 
< 1.00 

2.30 
< 1.00 

15.70 
< 1.00 

7.90 
11.10 

< 1.00 

2.10 
< 5.00 

2.60 
2.10 

21.70 

1.30 
< 1.00 

2.40 
< 1.00 

" < indicates that the constituent was not detected at this numerical value 
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Table 4.3.3.1A 

Detections and Subsequent Sampling for RCRA Organic Constituents 
in the Sand and Gravel Aquifer 

Constituent Well 
Date 
Collected Result (as pg/L) 

Tetrachloroethene 
2649 02- 14-9 1 1.30 

07-30-9 1 < 5.00 

Toluene 
3008 07-25-9 1 2.50 

10-14-9 1 < 1.00 
3066 07- 17-9 1 2.60 

10-02-9 1 < 1.00 

2649 02- 14-9 1 181.00 
07-30-9 1 243.00 
10-23-91 185.00 

Trichloroethene 

Xylenes, Total 
3008 

trans- 1,2-Dichloroethene 
2649 

07-25-9 1 1.10 
10-14-91 < 1.00 

02- 14-9 1 1 S O  
07-30-9 1 < 5.00 

'I < I' indicates that the constituent was not detected at this numerical value 
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additional site-specific parameters that were statistically assessed. The complete 1991 statistical 
assessment determined a total of 20 site-specific parameters out of 59 to be statistically significant 
in at least one downgradient monitoring well. 

Of the 26 site-specific parameters analyzed since 1989, no new parameters have been determined 
to have significant concentrations in the sand and gravel aquifer. The statistical assessments have 
also identified a decrease in parameter concentrations since 1989. The decreasing parameter 
concentrations were identified by totalling the statistically significant concentrations of the 26 
site-specific parameters over all 27 downgradient sand and gravel monitoring wells (by summing 
all the X's listed in Table 4.3.3.2A for 1989, Table 4.3.3.2B for 1990, and Table 4.3.3.1A for 
1991). In 1989, this total number of statistically significant determinations was 75. In 1990, the 
total had decreased to 66 statistically significant determinations. In 1991. the total decreased 
again to 55 statistically significant concentrations of the original 26 site-specific parameters in the 
27 downgradient monitoring wells. This indicates that the number of monitoring wells with 
statistically significant concentrations of the 26 site-specific parameters is decreasing each year. 

The observed decrease in parameter concentrations is supported by time versus concentration 
plots that were generated for all of the site-specific parameters (excluding total metals) that were 
determined to be statistically significant. The time versus concentration plots can be found in 
Appendix E. A total of 82 parameter results from downgradient monitoring wells were plotted; 
of those, 68 indicated decreasing or level trends. Only 14 of the 82 plots (four site-specific 
Parameters) indicated increasing concentrations. Table 4.3.3.2C lists the monitoring well, its 
location, and the site-specific parameter(s) found to be increasing. The time versus concentration 
plots show that 83% of the results collected for the RCRA program indicate a return to 
background groundwater quality. This result is not unexpected. The Waste Pit Area has been 
inactive since 1985. Waste Pit 4 was interim closed in 1988 with a surface cap. Storm water 
runoff has been controlled more closely since 1989. All of these efforts have been completed to 
reduce the source to the sand and gravel aquifer. 

a 

The determinations of increasing concentrations help to focus the assessment on those areas 
where concentrations are adversely affecting groundwater quality. Six of the 14 concentrations 
that were determined to be increasing with time occurred in the 2000-series. All of these. except 
manganese in Monitoring Well 2010, were located within or at the northeast boundary of the 
Waste Pit Area. Sulfate is increasing in Monitoring Well 2084, but it is also increasing in 
upgradient Monitoring Well 2043. Manganese concentrations are increasing in Monitoring Wells 
2037, 2084, and 2010. Manganese concentrations are also increasing in upgradient Monitoring 
Well 2043. Potassium concentrations are increasing in Monitoring Wells 2019 and 2027. 

Five of the 14 concentrations that were determined to be increasing with time occurred in the 
3000-series. The pH measurements in Monitoring Wells 3008 and 3019 have been increasing 
with time. Monitoring Well 3008 is located southeast of the Waste Pit Area near other potential 
sources of contamination. Potassium concentrations are increasing in Monitoring Well 3037. 
Sulfate concentrations are increasing in Monitoring Wells 3037 and 3055. 
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Table 4.3.3.2A 

Site-Specific Constituents and Monitoring Wells Found to Have 
Statistically Significant Concentrations in 1989 in the Sand and Gravel Aquifer 
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Table 4.3.3.2B 

Site-Specific Constituents and Monitoring Wells Found to Have 
Statistically Significant Concentrations in 1991 in the Sand and Gravel Aquifer 



Revision 0 1991 RCRA Annual Report Page 88 

X 

X 

x x  

c. Q) e z s i  c. 

X 

x x  

x x  

X 

x x  

.C 2 
v: 
2 

I" - ! i .f, PO 1 
.I 



i . .  

Revision 0 

LOCATIONS 

East of Waste Pit Area 

East of Waste Pit Area 

Northeast Corner of Waste Pit Area 

Northeast Corner of Waste Pit Area 

Northeast Corner of Waste Pit Area 

Southeast Corner of Waste Pit Area 

East of Waste Pit Area 

Northeast Corner of Waste Pit Area 
East of Waste Pit Area 

East of Waste Pit Area 

East of Waste Pit Area 

1991 RCRA Annual Report 

PARAMETERS 

Manganese, (Dissd.) 

Potassium, (Dissd.) 

Potassium, (Dissd.) 

Manganese, (Dissd.) 

Manganese, (Dissd.) 
Sodium, (Dissd.) 
Sulfate 

PH 

PH 

Potassium, (Dissd.) 
Sulfate 

Sulfate 

PH 

Page 89 

East of Waste Pit Area 

Table 4.3.3.2C 

Sulfate 

Monitoring Wells with Parameters 
Indicating increasing Concentrations 

2010 

2021 

2027 

2037 

2084 

3008 

3019 

3037 

3055 

4 0 1  

4008 

4013 

~~ ~ 

Southeast Corner of Waste Pit Area Manganese, (Dissd.) I 
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The remaining three of 14 concentrations that were determined to be increasing with time 
occurred in the 4000-series. Manganese concentrations are increasing in Monitoring Well 4008. 
The pH measurements in Monitoring Well 4001 are increasing with time. Monitoring Well 4001 
is located at the eastern boundary of the Waste Pit Area downgradient of Waste Pit 1, 2, 3, and 
the Clearwell. Sulfate concentrations in Monitoring Well 4010 are increasing with time. 

4.3.3.3 Rate and Extent of Migration 

The extent of contamination was determined through the use of contour maps for each zone of 
the sand and gravel aquifer. Data from the last sampling round in 1991 was used to provide the 
most recent determination of the extent of contamination. Contour lines were constructed such 
that the minimum contour corresponded closely to the upgradient monitoring well concentrations. 

The maximum extent of contamination for the 2000-series monitoring wells can be identified in 
the contour map for manganese (Figure D-7) and is approximately 1000 feet northeast of 
Monitoring Well 2027, which marks the downgradient boundary of the Waste Pit Area. This 
compares with a 1500 foot maximum extent for sulfate in the 2000-series identified in the 1990 
RCRA Annual Report (Figure D-27 in Appendix D). The 1991 contour for sulfate could 
represent a maximum extent of contamination, but upgradient Monitoring Well 2043 had sulfate 
concentrations in October 1991 that were twice as high as the average concentration for that 
monitoring well. The high upgradient concentration affected the minimum contour for Figure 
D-4, making the plume contours smaller. A comparison of 2000-series concentration contour 
plots for 1991 to 1990 indicates that the identified plumes have remained similar in concentration 
and extent. Sulfate concentrations have increased uniformly from 1990 to 1991, but this increase 
is found in upgradient Monitoring Well 2043 as well. Calcium concentrations decreased from 
1990 to 1991. Nitrate concentrations increased from 1990 to 1991. Although the nitrate plume 
appears larger in comparing Figure D-29 (1990) to Figure D-10 (1991), this is a result of 
samples being available from Monitoring Wells 2643, 2648, and 2649 in October 1991 for 
contouring. 

The 1991 contour plots for metals indicated smaller plumes than the 1990 contour plots, but this 
may be a result of separating dissolved metal results from total metal results in 1991. 

-.. The maximum extent of contamination for the 3000-series monitoring wells can be identified in 
the contour map for, sulfate (Figure D-17) and is approximately 3000 feet east of Monitoring 
Well 2027, which marks the downgradient boundary of the Waste Pit Area. This compares with 
a 4000 foot maximum extent for sulfate in the 3000-series identified in the 1990 RCRA Annual 
Report (Figure D-28 in Appendix D). The 3000-series monitoring well concentration contour 
plot comparisons between 1990 and 1991 indicate that the extent of migration of sulfate has 
decreased. This indication is supported by the time versus concentration plots discussed in 
Section 4.3.3.2 that show decreasing sulfate concentrations in many 3000-series monitoring wells. 
The reason for this decrease in contaminant concentrations appears to be due to a decrease of 
contaminant source to the aquifer and a dilution of the contaminants in the aquifer. Calcium 
concentrations in October 1991 are slightly higher than the concentrations in October 1990. a 
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Figure D-11 (1991) shows a larger plume contour than Figure D-30 from 1990. The extent of 
the calcium plume is not as large as the extent of the sulfate plume. 

The maximum extent of contamination for the 4000-series monitoring wells can be identified in 
the contour map for sulfate (Figure D-18) and is approximately 1000 feet east of Monitoring 
Well 4013, which marks the beginning of contamination monitored in the 4000-series. 
Monitoring Well 4013 lies about 2700 feet downgradient of the boundary of the Waste Pit Area. 

The 4000-series contour plots were not constructed in 1990, but a comparison would not have 
made significant determinations because there are no existing 4000-series monitoring wells 
downgradient of Monitoring Well 4013, which has the largest concentrations of any 4000-series 
monitoring wells. 

The rate of migration was recorded as the maximum average linear velocity of the groundwater 
in the 1990 RCRA Annual Report. These values corresponded to 1.56 ft/day in the 2000-series 
and 2.079 ft/day in the 4000-series. A mathematical assessment of monitoring well 
concentrations performed in the 1990 RCRA Annual Report indicated that migration rates could 
be much smaller than groundwater flow rates for some parameters. The average linear velocity 
calculated for 1991 was 2.52 ft/day in the 2000-series, 1.8 ft/day in the 3000-series, and 2.38 
ft/day in the 4000-series. This indicates that the contamination in the 2000-series would migrate 
the farthest, 868.7 feet per year. 
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Water Elevation Tab le 

DATE TOP TOP WATER WATER 
LEVEL 

WELL CASING POINT MEASURED (AMSL) 
WELL# MEASURED OF OF REF LEVEL 

1004 06/05/9 1 581.09 581.62 1 32.85 548.24 

1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 

1025 
1025 
1025 
1025 
1025 
1025 
1025 
1025 

1027 
1027 
1027 
1027 
1027 
1027 
1027 
1027 
1027 

1028 
1028 
1028 
1028 
1028 
1028 
1028 
1028 

011 1619 1 
02/19/91 
03/18/91 
05/30/91 
0712519 1 
08/21/91 
09/06/9 1 
1 1/06/9 1 
10/07/9 1 
12/02/9 1 

0 11 1919 1 
02/21/9 1 
06/05/9 1 
0712819 1 
08/29/9 1 
1 1/03/9 1 
10/05/91 
121 1519 1 

582.54 
582.54 
582.54 
582.54 
582.54 
582.54 
582.54 
582.54 
582.54 
582.54 

582.82 
582.82 
582.82 
582.82 
582.82 
582.82 
582.82 
582.82 
582.82 
582.82 

582.99 583.5 1 
582.99 583.51 
582.99 583.51 
582.99 583.51 
582.99 583.51 
582.99 583.5 1 
582.99 583.5 1 
582.99 583.51 

011 1919 1 585.02 585.57 
0212219 1 585.02 585.57 
06/04/9 1 585.02 585.57 
07/30/91 585.02 585.57 
08/29/91 585.02 585.57 
091 1919 1 585.02 585.57 
1 1/02/9 1 585.02 585.57 
10/06/9 1 585.02 585.57 
12/14/91 585.02 585.57 

0 11 19/91 588.41 
02/21/91 588.41 
06/05/9 1 588.41 
07/28/91 588.41 
0812919 1 588.41 
11/03/91 588.41 
10/05/91 588.41 
121 15/91 588.41 

589.01 
589.01 
589.01 
589.01 
589.01 
589.01 
589.01 
589.01 

1030 01 11 919 1 577.99 578.52 
1030 02/21/9 1 577.99 578.52 
1030 06/04/9 1 577.99 578.52 
1030 07/30/91 577.99 578.52 
1030 08/29/91 577.99 578.52 
1030 091 1919 1 577.99 578.52 

Reference point 1 is Top Of Well; 2 is Top Of Casing 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

2.33 
2.10 
2.01 
9.92 

11.29 
11.62 
11.64 
12.23 
11.99 
12.41 

11.62 
16.22 
12.49 
11.41 
11.10 
10.80 
10.88 
11.40 

8.05 
8.10 
9.68 

10.82 
10.36 
10.50 
11.14 
10.96 
8.93 

29.76 
29.52 
30.39 
30.78 
30.78 
30.71 
30.61 
30.48 

27.11 
29.41 
29.17 
28.90 
26.75 
25.36 

580.21 
580.44 
580.53 
572.62 
571.25 
570.92 
570.90 
570.31 
570.55 
570.13 

571.37 
566.77 
570.50 
571.58 
571.89 
572.19 
572.11 
571.59 

576.97 
576.92 
575.34 
574.20 
574.66 
574.52 
573.88 
574.06 
576.09 

558.65 
558.89 
558.02 
557.63 
557.63 
557.70 
557.80 
557.93 

550.88 
548.58 
548.82 
549.09 
551.24 
552.63 

k, 
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DATE TOP TOP WATER WATER 
WELL# MEASURED OF OF REF LEVEL LEVEL 

WELL CASING POINT MEASURED (AMSL) 

1030 
1030 
1030 

1 1 /02/9 1 
10/06/9 1 
12/15/91 

577.99 
577.99 
577.99 

578.52 
578.52 
578.52 

29.06 
24.34 
27.25 

548.93 
553.65 
550.74 

103 1 
103 1 
1031 
103 1 
103 1 
1031 
1031 

0 1/ 1919 1 
02/21/91 
06/05/9 1 
07/30/9 1 
1 1 /03/9 1 
10/05/9 1 
12/15/91 

577.75 24.37 
24.56 
24.49 

578.37 
578.37 
578.37 
578.37 
578.37 
578.37 
578.37 

553.38 
553.19 
553.26 
553.49 
554.23 
553.43 
553.15 

577.75 
577.75 
577.75 
577.75 

24.26 
23.52 

577.75 
577.75 

24.32 
24.60 

1038 
1038 
1038 
1038 
1038 
1038 
1038 
1038 
1038 

01 / 1919 1 
02/22/9 1 
06/O4/9 1 
07/30/91 
08/29/91 
091 1919 1 
11/02/91 
10/06/9 1 
1211 419 1 

584.09 
584.09 
584.09 
584.09 
584.09 
584.09 
584.09 
584.09 
584.09 

584.61 
584.61 
584.61 
584.61 
584.61 
584.61 
584.61 
584.61 
584.61 

13.56 
14.22 
13.90 
14.06 
13.70 
13.72 
13.99 
13.58 
13.74 

570.53 
569.87 
570.19 
570.03 
570.39 
570.37 
570.10 
570.51 
570.35 

1052 
1052 
1052 
1052 
1052 
1052 
1052 
1052 
1052 
1052 

01 / 1719 1 
02/26/91 
031 18/9 1 
06/ 13/9 1 
07/Z/9 1 
08/22/9 1 
O9/07/9 1 
11/05/91 
10/07/91 
12/05/9 1 

586.92 
586.92 
586.92 
586.92 
586.92 , 
586.92 
586.92 
586.92 
586.92 
586.92 

587.43 
587.43 
587.43 
587.43 
587.43 
587.43 
587.43 
587.43 
587.43 
587.43 

' 1  
1 
1 
1 
1 
1 
1 
1 
1 
2 

2.92 
13.69 
2.26 
7.33 

11.18 
11.84 
12.64 
14.43 
16.09 
14.00 

584.00 
573.23 
584.66 
579.59 
575.74 
575.08 
574.28 
572.49 
570.83 
573.43 

1072 
1072 

06/O4/9 1 
09/19/91 

577.72 
577.72 

578.18 
578.18 

1 
1 

32.94 
32.92 

544.78 
544.80 

1074 
1074 
1074 
1074 
1074 
1074 
1074 
1074 
1074 

0 1 / 19/9 1 
02/2 1/9 1 
06/05/91 
07/30/9 1 
08/29/91 
09/ 19/91 
1 1 /02/9 1 
10/05/91 
12/ 15/9 1 

580.21 
580.21 
580.21 
580.21 
580.21 
580.21 
580.21 
580.21 
580.21 

580.68 
580.68 
580.68 
580.68 
580.68 
580.68 
580.68 
580.68 
580.68 

7.24 
6.99 
7.51 
8.68 

10.02 
10.20 
11.89 
10.62 
12.48 

572.97 
573.22 
572.70 
571.53 
570.19 
570.01 
568.32 
569.59 
567.73 

1079 01/ 16/91 583.98 584.48 
1079 021 19/9 1 583.98 584.48 
1079 02/28/91 583.98 584.48 
1079 03/ 18/9 1 583.98 584.48 
1079 05/30/91 583.98 584.48 
1079 06/15/91 583.98 584.48 
1079 07/25/91 583.98 584.48 

22.78 561.20 
561.35 
561.57 
558.93 
557.04 
556.77 
556.56 

1 
1 
1 
1 
1 
1 
1 

22.63 
22.41 
25.05 
26.94 
27.21 
27.42 

Reference point 1 is Top Of Well; 2 is Top Of Casing 
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DATE TOP 0 WELL# MEASURED OF 
TOP 
OF 

WELL CASING 
- 

WATER WATER 
LEVEL 

POINT MEASURED (AMSL) 
REF LEVEL 

1079 08/01/91 583.98 584.48 
1079 0812 119 1 583.98 584.48 
1079 09/06/9 1 583.98 584.48 
1079 1 110619 1 583.98 584.48 
1079 10/07/91 583.98 584.48 
1079 1 210219 1 583.98 584.48 

26.58 
24.81 
23.83 
24.04 
27.14 
23.02 

557.40 
559.17 
560.15 
559.94 
556.84 
560.96 

1080 01/19/91 583.60 584.07 
1080 0212219 1 583.60 584.07 
1080 06/04/9 1 583.60 584.07 
1080 07/30/91 583.60 584.07 
1080 1 1/02/9 1 583.60 584.07 
1080 10/06/91 583.60 584.07 
1080 121 14/91 583.60 584.07 

14.39 
14.69 
17.90 
19.38 
16.75 
15.57 
15.20 

569.21 
568.91 
565.70 
564.22 
566.85 
568.03 
568.40 

1081 06/05/91 592.15 592.71 
1081 1 110319 1 592.15 592.71 
1081 10/05/91 592.15 592.71 
1081 12/15/91 592.15 592.71 

15.61 
16.52 

576.54 
575.63 
576.20 
576.19 

15.95 
15.96 

1082 
1082 
1082 

06/05/9 1 
11/03/91 
10/05/91 
121 1519 1 

585.59 
585.59 
585.59 
585.59 

586.14 
586.14 
586.14 
586.14 

7.36 
8.02 
7.20 
6.57 

578.23 
577.57 
578.39 
579.02 1082 

1083 
1083 
1083 
1083 
1083 
1083 
1083 
1083 
1083 

0 11 1919 1 
02/22/91 
06/04/91 
07/30/9 1 
0812919 1 
09/19/91 
1 1/02/9 1 
10/06/9 1 
121 14/91 

585.04 
585.04 
585.04 
585.04 
585.04 
585.04 
585.04 
585.04 
585.04 

585.60 
585.60 
585.60 
585.60 
585.60 
585.60 
585.60 
585.60 
585.60 

3.46 
3.47 
5.99 
7.70 
7.46 
7.62 
8.46 
8.12 
5.17 

581.58 
581.57 
579.05 
577.34 
577.58 
577.42 
576.58 
576.92 
579.87 

1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 

01/19/91 
0212 1 19 1 
06/05/91 
07/28/91 
08/29/91 
11/03/91 
10/05/91 
121 15/91 

583.66 
583.66 
583.66 
583.66 
583.66 
583.66 
583.66 
583.66 

584.48 
584.48 
584.48 
584.48 
584.48 
584.48 
584.48 
584.48 

7.65 
5.42 
4.39 

11.66 
5.14 
8.62 
5.23 
6.35 

576.01 
578.24 
579.27 
572.00 
578.52 
575.04 
578.43 
577.31 

1644 
1644 
1644 
1644 
1644 
1644 
1644 

011 1919 1 
02/21/91 
06/05/91 
07/30/91 
08/29/91 
09/20/91 
11/03/91 
10/05/9 1 
121 15/91 

583.39 
583.39 
583.39 
583.39 
583.39 
583.39 
583.39 
583.39 
583.39 

583.94 
583.94 
583.94 
583.94 
583.94 
583.94 
583.94 
583.94 
583.94 

3.22 
3.46 

580.17 
579.93 
580.97 
580.53 
580.58 
580.19 
579.68 
580.03 
579.31 

2.42 
2.86 
2.81 
3.20 
3.71 
3.36 
4.08 

1 
1 

Reference point 1 is Top Of Well; 2 is Top Of Casing 



DATE TOP TOP WATER WATER 
OF REF LEVEL LEVEL 

WELL CASING POINT MEASURED (AMSL) 
WELL# MEASURED OF 

1645 
1645 
1645 
1645 
1645 
1645 
1645 
1645 
1645 

1646 
1646 

2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 
2010 

2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 
2013 

2019 
2019 
2019 
2019 

202 1 
2021 
202 1 
202 1 
202 1 
202 1 
202 1 
202 1 
202 1 

2027 
2027 
2027 
2027 

011 1919 1 
0212 1 /9 1 
06/04/91 
07/30/91 
08/29/91 
09/20/91 
1 1 /02/9 1 
10/05/9 1 
121 1419 1 

1 1 /02/9 1 
12/ 1419 1 

01 / 19/9 1 
02/22/9 1 
06/04/91 
07/30/91 
08/29/91 
09/20/91 
11/02/91 
10/06/9 1 
121 14/91 

01/20/9 1 
02/22/91 
03/20/91 
05/30/9 1 
07/27/9 1 
08/29/91 
1 1 /07/9 1 
10/02/9 1 
12/O9/9 1 

011 1919 1 
02/21/91 
06/04/9 1 
07/30/9 1 

01/ 19/9 1 
02/2 1 /9 1 
06/05/9 1 
07/30/9 1 
08/29/9 1 
O9/20/9 1 
1 1/02/9 1 
10/05/9 1 
121 15/9 1 

0 1/ 19/9 1 
02/22/9 1 
06/04/91 
07/30/91 

583.94 
583.94 
583.94 
583.94 
583.94 
583.94 
583.94 
583.94 
583.94 

585.34 
585.34 

584.09 
584.09 
584.09 
584.09 
584.09 
584.09 
584.09 
584.09 
584.09 

589.77 
589.77 
589.77 
589.77 
589.77 
589.77 
589.77 
589.77 
589.77 

584.81 
584.81 
584.81 
584.81 

584.86 
584.86 
584.86 
584.86 
584.86 
584.86 
584.86 
584.86 
584.86 

585.55 
585.55 
585.55 
585.55 

584.63 
584.63 
584.63 
584.63 
584.63 
584.63 
584.63 
584.63 
584.63 

585.85 
585.85 

584.62 
584.62 
584.62 
584.62 
584.62 
584.62 
584.62 
584.62 
584.62 

590.45 
590.45 
590.45 
590.45 
590.45 
590.45 
590.45 
590.45 
590.45 

585.37 
585.37 
585.37 
585.37 . 

585.92 
585.92 
585.92 
585.92 
585.92 
585.92 
585.92 
585.92 
585.92 

585.56 
585.56 
585.56 
585.56 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
' 1  

1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
1 
1 
1 

3.69 
3.60 
5.32 
8.20 
7.20 
6.56 
8.04 

16.01 
4.90 

23.05 
17.81 

59.74 
59.38 
59.38 
61 .OS 
61.78 
62.60 
63.90 
63.09 
64.72 

66.21 
66.42 
66.61 
66.69 
69.03 
70.13 
72.34 
71.09 
72.99 

60.78 
60.42 
60.11 
61.60 

61.25 
60.90 
60.66 
62.02 
62.81 
63.64 
64.94 
64.04 
65.74 

61.19 
60.78 
60.57 
62.00 

580.25 
580.34 
578.62 
575.74 
576.74 
577.38 
575.90 
567.93 
579.04 

562.29 
567.53 

524.35 
524.71 
524.71 
523.01 
522.31 
521.49 
520.19 
521 .OO 
519.37 

524.24 
524.03 
523.84 
523.76 
521.42 
520.32 
518.11 
519.36 
517.46 

524.59 
524.95 
525.26 
523.77 

524.67 
525.02 
525.26 
523.90 
523.11 
522.28 
520.98 
521.88 
520.18 

524.36 
524.77 
524.98 
523.55 

Reference point 1 is Top Of Well; 2 is Top Of Casing 



DATE TOP TOP WATER WATER 
OF OF REF LEVEL LEVEL 

WELL CASING POINT MEASURED (AMSL) 
WELL# MEASURED 

2027 
2027 
2027 
2027 
2027 

2037 
2037 
2037 
2037 
2037 
2037 
2037 
2037 

2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 

205 1 
205 1 
205 1 
205 1 
205 1 
205 1 
205 1 
205 1 
205 1 
205 1 

2055 
2055 
2055 
2055 
2055 
2055 
2055 
2055 
2055 
2055 

2066 
2066 
2066 

08/29/91 
09/19/91 
11/02/91 
10/06/9 1. 
121 14/91 

011 1919 1 
0212219 1 
06/04/9 1 
0812919 1 
O9/20/9 1 
1 1/02/9 1 
10/06/91 
1211419 1 

0111 8/91 
02/26/91 
03/27/91. 
0610 1/91 
07/26/91 
0812319 1 
09/07/9 1 
11/04/91 
10/07/9 1 
12/02/9 1 

0 11 1719 1 
02/26/9 1 
031 1819 1 
061 1419 1 
07/25/9 1 
08/22/9 1 
09/07/9 1 
11/05/91 
10/07/9 1 
12/05/9 1 

0 1/20/9 1 
0212219 1 
03/20/91 
06/05/9 1 
0712719 1 
0812819 1 
091 1219 1 
1 1/07/9 1 
10/03/9 1 
12/09/9 1 

011 18/91 
02/26/91 
03/27/91 

07/26/91 
06/0iigi 

585.55 
585.55 
585.55 
585.55 
585.55 

590.54 
590.54 
590.54 
590.54 
590.54 
590.54 
590.54 
590.54 

579.73 
579.73 
579.73 
579.73 
579.73 
579.73 
579.73 
579.73 
579.73 
579.73 

609.38 
609.38 
609.38 
609.38 
609.38 
609.38 
609.38 
609.38 
609.38 
609.38 

588.22 
588.22 
588.22 
588.22 
588.22 
588.22 
588.22 
588.22 
588.22 
588.22 

579.88 
579.88 
579.88 
579.88 
579.88 

585.56 
585.56 
586.09 
586.09 
586.09 

59 1 
591 
591 
59 1 
59 1 
59 1 
59 1 
591 

580.06 
580.06 
580.06 
580.06 
580.06 
580.06 
580.06 
580.06 
580.06 
580.06 

609.96 
609.96 
609.96 
609.96 
609.96 
609.96 
609.96 
609.96 
609.96 
609.96 

588.74 
588.74 
588.74 
588.74 
588.74 

, 588.74 
588.74 
588.74 
588.74 
588.74 

580.38 
580.38 
580.38 
580.38 
580.38 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

62.83 
63.68 
64.94 
64.16 
65.80 

66.49 
66.06 
66.50 
68.36 
69.25 
70.57 
69.72 
71.38 

54.71 
54.00 
53.90 
53.42 
54.68 
55.21 
55.54 
57.02 
56.40 
57.81 

86.27 
86.32 
86.07 
87.20 
88.91 
90.00 
90.41 
92.27 
91.59 
93.70 

63.96 
63.84 
63.91 
64.24 
65.84 
66.84 
67.31 
68.98 
67.90 
69.68 

40.91 
40.71 
40.77 
40.71 
40.90 

522.72 
521.87 
520.61 
521.39 
519.75 

524.05 
524.48 
524.04 
522.18 
521.29 
519.97 
520.82 
519.16 

525.02 
525.73 
525.83 
526.3 1 
525 .OS 
524.52 
524.19 
522.71 
523.33 
522.25 

523.11 
523.06 
523.31 
522.18 
520.47 
519.38 
518.97 
517.11 
517.79 
516.26 

524.26 
524.38 
524.31 
523.98 
522.38 
521.38 
520.91 
519.24 
520.32 
518.54 

538.97 
539.17 
539.11 
539.17 
538.98 

Reference point 1 is Top Of Well; 2 is Top Of Casing 



DATE TOP TOP WATER WATER 
WELL# MEASURED OF OF REF LEVEL LEVEL 

WELL CASING POINT MEASURED (AMSL) 

Reference point 1 is Top Of Well; 2 is Top Of Casing 

2066 
2066 
2066 
2066 
2066 

2084 
2084 
2084 
2084 
2084 
2084 
2084 
2084 

2643 
2643 
2643 
2643 
2643 
2643 
2643 
2643 

2648 
2648 
2648 
2648 
2648 
2648 
2648 
2648 
2648 

2649 
2649 
2649 
2649 
2649 
2649 
2649 

3001 
3001 
3001 
3001 
3001 
3001 
3001 
3001 
3001 

3008 

0812319 1 
09/07/9 1 
11/04/91 
10/07/9 1 
12/02/9 1 

0 1/ 19/9 1 
0212 1/9 1 
06/05/9 1 
07/28/9 1 
08/29/9 1 
11/03/91 
10/05/91 
12/15/91 

0 1/ 1919 1 
02/21/9 1 
06/05/91 
07/28/9 1 
08/29/9 1 
11/03/91 
10/05/9 1 
12/ 1 3 9  1 

011 19/91 
02/21/9 1 
06/04/9 1 
07/30/91 
08/29/91 
09/19/91 
1 1 /02/9 1 
10/05/91 
12/ 15/91 

01/ 1919 1 
02/2 1/9 1 
06/05/9 1 
07/30/9 1 
11/03/91 
10/05/9 1 
12/ 1 3 9  1 

011 19/9 1 
02/21/9 1 
06/05/91 
07/30/91 
08/29/91 
09/19/91 
1 1/02/9 1 
10/05/9 1 
121 15/91 

0 1/ 19/91 

579.88 
579.88 
579.88 
579.88 
579.88 

585.10 
585.10 
585.10 
585.10 
585.10 
585.10 
585.10 
585.10 

583.81 
583.81 
583.81 
583.81 
583.81 
583.81 
583.81 
583.81 

583.43 
583.43 
583.43 
583.43 
583.43 
583.43 
583.43 
583.43 
583.43 

577.77 
577.77 
577.77 
577.77 
577.77 
577.77 
577.77 

585.67 
585.67 
585.67 
585.67 
585.67 
585.67 
585.67 
585.67 
585.67 

576.76 

580.38 
580.38 
580.38 
580.38 
580.38 

585.49 
585.49 
585.49 
585.49 
585.49 
585.49 
585.49 
585.49 

584.27 
584.27 
584.27 
584.27 
584.27 
584.27 
584.27 
584.27 

584.03 
584.03 
584.03 
584.03 
584.03 
584.03 
584.03 
584.03 
584.03 

578.25 
578.25 
578.25 
578.25 
578.25 
578.25 
578.25 

586.01 
586.01 
586.01 
586.01 
586.01 
586.01 
586.01 
586.01 
586.01 

577.76 

1 
1 
1 
1 
2 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

40.18 
40.90 
40.96 
40.96 
41.26 

60.58 
60.22 
59.95 
61.13 
62.02 
64.10 
63.09 
64.94 

58.95 
58.62 
58.26 
59.41 
60.30 
61.99 
61.40 
63.20 

58.59 
58.25 
57.94 
59.45 
60.25 
61.09 
62.31 
61.49 
63.24 

51.85 
51.52 
51.43 
52.89 
55.39 
54.64 
56.15 

61.01 
60.63 
64.80 
62.05 
62.65 
63.41 
64.66 
63.84 
65.55 

53.11 

539.70 
538.98 
538.92 
538.92 
539.12 

524.52 
524.88 
525.15 
523.97 
523.08 
521 .OO 
522.01 
520.16 

524.86 
525.19 
525.55 
524.40 
523.5 1 
521.82 
522.41 
520.61 

524.84 
525.18 
525.49 
523.98 
523.18 
522.34 
521.12 
521.94 
520.19 

525.92 
526.25 
526.34 
524.88 
522.38 
523.13 
521.62 

525.00 
525.38 
521.21 
523.96 
523.36 
522.60 
521.35 
522.17 
520.46 

524.65 



DATE TOP TOP 
WELL# MEASURED OF OF 

WELL CASING 

WATER 
LEVEL 

MEASURED 
REF 

POINT 

52.57 
52.48 
54.91 
55.51 
56.71 
55.88 
57.68 

525.19 
525.28 
522.85 
522.25 
521 .OS 
521.88 
520.08 

3008 02/22/91 576.76 577.76 
3008 06/05/91 576.76 577.76 
3008 08/29/91 576.76 577.76 
3008 091 1919 1 576.76 577.76 
3008 11/02/91 576.76 577.76 
3008 10/05/91 576.76 577.76 
3008 121 1419 1 576.76 577.76 

2 
2 

3010 
3010 

~ 3010 
3010 
3010 
3010 
3010 
3010 
3010 

0 1 11 9/91 
02/22/91 
06/04/91 
07/30/9 1 
08/29/91 
09/20/9 1 
1 1/02/9 1 
10/06/91 
121 14/91 

587.84 
587.84 
587.84 
587.84 
587.84 
587.84 
587.84 
587.84 
587.84 

587.94 
587.94 
587.94 
587.94 
587.94 
587.94 
587.94 
587.94 
587.94 

63.80 
63.43 
62.92 
64.98 
65.86 
66.71 
68.00 
67.17 
68 .00 

524.14 
524.51 
525.02 
522.96 
522.08 
521.23 
519.94 
520.77 
519.94 

301 1 
301 1 
301 1 
301 1 
301 1 
301 1 
301 1 
301 1 
301 1 
301 1 
301 1 
301 1 
301 1 

01 11 619 1 
02/19/91 
0212819 1 
03/18/91 
05/30/91 
061 1519 1 
07/25/91 
08/01/91 
08/21/91 
O9/06/9 1 
1 1 10619 1 
10/07/91 
1 210219 1 

584.15 
584.15 
584.15 
584.15 
584.15 
584.15 
584.15 
584.15 
584.15 
584.15 
584. 15 
584.15 
584.15 

584.33 
584.33 
584.33 
584.33 
584.33 
584.33 
584.33 
584.33 
584.33 
584.33 
584.33 
584.33 
584.33 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

59.24 
59.01 
58.98 
59.00 

524.91 
525.14 
525.17 
525.15 
525.96 
525.94 

58.19 
58.21 
59.63 
59.80 
60.36 
60.62 
62.08 
61.52 
62.91 

524.52 
524.35 
523.79 
523.53 
522.07 
522.63 
521.42 

3013 
3013 
3013 
3013 
3013 
3013 
3013 
3013 
3013 
3013 

0 1 12019 1 
02/22/91 
03/20/91 
05/30/91 
07/27/91 
08/29/91 
09/09/91 
11/07/91 
10/02/91 
12/09/91 

589.71 590.52 
589.71 590.52 
589.71 590.52 
589.71 590.52 
589.71 590.52 
589.71 590.52 
589.71 590.52 
589.71 590.52 
589.71 590.52 
589.71 590.52 

66.23 
66.44 
66.62 
66.74 
69.03 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

524.29 
524.08 
523.90 
523.78 
521.49 
520.38 
520.02 
518.15 
519.41 
517.50 

70.14 
70.50 
72.37 
71.11 
73.02 

3019 
3019 
3019 
3019 
3019 
3019 
3019 
3019 
3019 

0 1 /19/91 
02/21/91 
06/04/91 
07/30/91 
08/29/91 
09/20/91 
11/02/91 
10/06/91 
12/14/91 

584.96 
584.96 
584.96 
584.96 
584.96 
584.96 
584.96 
584.96 
584.96 

585.21 
585.21 
585.21 

60.59 
60.28 
59.97 
61.42 
62.24 
63.07 
64.32 
63.55 
65.19 

524.62 
524.93 
525.24 
523.79 
522.97 
522.14 
520.89 
521.66 
520.02 

585.21 
585.21 
585.21 
585.21 
585.21 
585.21 

Reference point 1 is Top Of Well; 2 is Top Of Casing 



~. q t  

DATE TOP TOP WATER WATER 
LEVEL 

WELL CASING POINT MEASURED (AMSL) 

" I  

WELL# MEASURED OF OF REF LEVEL 

3024 
3024 
3024 
3024 
3024 
3024 
3024 
3024 
3024 
3024 

3037 
3037 
3037 
3037 
3037 , 
3037 
3037 
3037 

3043 
3043 
3043 
3043 
3043 
3043 
3043 
3043 
3043 
3043 

3055 
3055 
3055 
3055 
3055 
3055 
3055 
3055 
3055 
3055 

3066 
3066 
3066 
3066 
3066 
3066 

3084 
3084 
3084 

011 16/91 
021 1919 1 
031 18/9 1 
05/30/91 
07/25/91 
0812 1/9 1 
O9/06/9 1 
11/06/91 
10/07/91 
12/02/9 1 

01/ 19/91 
02/22/9 1 
06/O4/9 1 
08/29/9 1 
09/20/9 1 
1 1 /02/9 1 
10/06/91 
12/14/91 

0111 8/91 
0212619 1 
03/27/91 
06/0 1 /9 1 
07/26/91 
08/23/9 1 
O9/07/9 1 
11/04/91 
10/07/9 1 
12/02/9 1 

01/20/91 
02/22/91 
03/20/9 1 
06/05/9 1 
07/27/9 1 
08/28/91 
091 12/9 1 
1 1/07/9 1 
10/03/91 
12/09/9 1 

02/26/91 
06/01/91 
07/26/91 
08/23/9 1 
O9/07/9 1 
11/04/91 

0 1/ 19/9 1 
0212 1 /9 1 
06/05/9 1 

581.83 
581.83 
581.83 
581.83 
581.83 
581.83 
581.83 
581.83 
581.83 
581.83 

590.27 
590.27 
590.27 
590.27 
590.27 
590.27 
590.27 
590.27 

580.18 
580.18 
580.18 
580.18 
580.18 
580.18 
580.18 
580.18 
580.18 
580.18 

589.01 
589.01 
589.01 
589.01 
589.01 
589.01 
589.01 
589.01 
589.01 
589.01 

579.85 
579.85 
579.85 
579.85 
579.85 
579.85 

584.99 
584.99 
584.99 

582.09 
582.09 
582.09 
582.09 
582.09 
582.09 
582.09 
582.09 
582.09 
582.09 

590.75 
590.75 
590.75 
590.75 
590.75 
590.75 
590.75 
590.75 

580.40 
580.40 
580.40 
580.40 
580.40 
580.40 
580.40 
580.40 
580.40 
580.40 

589.37 
589.37 
589.37 
589.37 
589.37 
589.37 
589.37 
589.37 
589.37 
589.37 

580.36 
580.36 
580.36 
580.36 
580.36 
580.36 

585.47 
585.47 
585.47 

Reference point 1 is Top Of Well; 2 is Top Of Casing 

( 6  

J,' .i J. 1 I y; 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
1 
1 
1 
1 
1 

1 
1 
1 

57.27 
57.21 
56.36 
56.10 
57.70 
58.50 
58.76 
60.31 
59.79 
61.20 

66.20 
65.78 
65.78 
68.10 
68.96 
70.22 
69.43 
71.09 

55.07 
54.33 
54.22 
53.72 
55.02 
55.59 
55.93 
57.43 
56.77 
58.23 

64.94 
64.83 
64.89 
65.22 
66.78 
67.82 
68.28 
70.00 
68.88 
70.54 

54.34 
53.74 
54.90 
55.52 
55.90 
57.32 

60.48 - 
60.10 
59.84 

524.56 
524.62 
525.47 
525.73 
524.13 
523.33 
523.07 
521.52 
522.04 
520.89 

524.07 
524.49 
524.49 
522.17 
521.3 1 
520.05 
520.84 
519.18 

525.11 
525.85 
525.96 
526.46 
525.16 
524.59 
524.25 
522.75 
523.41 
522.17 

524.07 
524.54 
524.48 
524.15 
522.59 
521.55 
521.09 
519.37 
520.49 
518.83 

525.51 
526.11 
524.95 
524.33 
523.95 
522.53 

524.51 
524.89 
525.15 



3 'j, 1- 3 
DATE TOP TOP WATER WATER 

OF OF REF LEVEL LEVEL 
WELL CASING POINT MEASURED (AMSL) 

0 WELL# MEASURED 

3084 0712819 1 584.99 585.47 
3084 08/29/91 584.99 585.47 
3084 11/03/91 584.99 585.47 
3084 10/05/9 1 584.99 585.47 
3084 121 1519 1 584.99 585.47 

61.02 
61.84 
63.98 
62.97 
64.81 

523.97 
523.15 
521.01 
522.02 
520.18 

4001 
4001 
4001 
4001 
4001 
4001 
4001 
4001 
4001 

011 19/91 
02/21/9 1 
06/05/9 1 
07/30/9 1 
08/29/91 
091 19/91 
1 1/02/9 1 
10/05/91 
121 15/91 

585.50 
585.50 

586.50 
586.50 
586.50 
586.50 
586.50 
586.50 
586.50 
586.50 
586.50 

61.85 
61.61 
61.49 
63 .OO 
64.56 
65.50 
65.70 
64.70 
66.44 

524.65 
524.89 
525.01 
523 S O  
521.94 
521 .OO 
520.80 
521.80 
520.06 I 

585.50 
585.50 
585.50 
585.50 
585.50 
585.50 
585.50 

4008 011 1919 1 576.83 577.85 
4008 0212219 1 576.83 577.85 
4008 06/05/91 576.83 577.85 
4008 08/29/9 1 576.83 577.85 
4008 09/19/91 576.83 577.85 
4008 1 1/02/9 1 576.83 577.85 

2 
2 

53.26 
53.46 
53.46 
55.82 

524.59 
524.39 
524.39 
522.03 
521.44 
520.10 
521.12 
519.31 

56.41 
57.75 

4008 
4008 

10/05/91 
121 14/91 

576.83 
576.83 

577.85 
577.85 

56.73 
58.54 

4010 
4010 
4010 
4010 
4010 
4010 
4010 
4010 
4010 

011 19/91 
02/22/91 
06/04/91 
07/30/91 
08/29/91 
09/20/91 
11/02/91 
10/06/91 
12/14/91 

583.97 
583.97 
583.97 
583.97 
583.97 
583.97 
583.97 
583.97 
583.97 

584.53 
584.53 
584.53 
584.53 
584.53 
584.53 
584.53 
584.53 
584.53 

59.63 
59.42 
59.50 
61.06 
61.98 
62.74 
63.99 
63.53 
64.82 

524.34 
524.55 
524.47 
522.91 
521.99 
521.23 
519.98 
521 .OO 
519.15 

401 1 
401 1 
301 1 
401 1 
401 1 
401 1 
401 1 
401 1 
401 1 
401 1 
401 1 
401 1 
401 1 

011 16/91 
02/19/91 
02/28/91 
031 1819 1 
05/30/9 1 
061 1519 1 
07/25/91 
08/01/91 
08/21/91 
09/06/9 1 
11/06/91 
10/07/9 1 
12/02/91 

584.87 
584.87 
584.87 
584.87 
584.87 
584.87 
584.87 
34.87 
584.87 
584.87 
584.87 
584.87 
584.87 

585.09 
585.09 
585.09 
585.09 
585.09 
585.09 
585.09 
585.09 
585.09 
585.09 
585.09 
585.09 
585.09 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

59.88 
59.64 
59.60 
59.21 
58.78 
58.88 
60.29 
60.41 
61 .OO 
61.27 
62.71 
62.20 
63.62 

524.99 
525.23 
525.27 
525.66 
526.09 
525.99 
524.58 
524.46 
523.87 
523.60 
522.16 
522.67 
521.47 

524.00 4013 01/20/91 590.22 590.43 
4013 0212219 1 590.22 590.43 

66.22 
66.46 
66.64 
66.74 

523.76 
523.58 4013 03/20/9 1 590.22 590.43 

05/30/91 590.22 590.43 523.48 

Reference point 1 is TOP Of Well; 2 is Top Of Casing 



WELL # 
DATE TOP 
MEASURED OF 

WELL 

TOP 
OF 

CASING 
REF 

POINT 

WATER 
LEVEL 

MEASURED 

WATER 
LEVEL 
(AMSL) 

4013 
4013 
4013 
4013 
4013 
4013 

0712719 1 590.22 
08/29/91 590.22 
09/09/9 1 590.22 
1 110719 1 590.22 
10/02/9 1 590.22 
12109l9 1 590.22 

590.43 
590.43 
590.43 
590.43 
590.43 
590.43 

69.04 
70.14 
70.52 
72.37 
71.12 
73.01 

521.18 
520.08 
519.70 
517.85 
519.10 
517.21 

Reference point 1 is Top Of Well; 2 is Top Of Casing 
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WASTE PIT AREA GLACIAL OVERBURDEN 

MONITORING WELL HYDROGRAPHS 
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Table A-2 

Cluster 
Number 

004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 

008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

06/08/88 
07/09/88 
08/07/88 
09/09/88 
10/08/88 
11/09/88 
12/13/88 . 
0 11 10189 
02/10/89 
03/11/89 
04/15/89 
05/14/89 
06/14/89 
07/14/89 
08/16/89 
091 12/89 
1011 1/89 
11/17/89 
12/19/89 
0 1/22/90 
02/16/90 
04/24/90 
05/19/90 
07/24/90 
08/14/90 
09/24/90 
121 13 190 
0 11 1919 1 
0212 119 1 
06/05/9 1 

04/11/88 
05/10/88 
06/08/88 
07/09/88 
0 8 107 18 8 
09/10/88 
10/08/88 
11/09/88 
12/13/88 
0 1 / 10189 
021 10189 
03/11/89 
04/15/89 
051 14/83 
06/14/89 
07/14/89 
09/12/89 
11/17/89 
12/19/89 
01/22/90 
02/16/90 
04/03/90 

522.90 
521.40 
520.86 
519.78 
519.84 
519.85 
519.91 
520.22 
520.93 
521.63 
520.72 
524.10 
7 2 5 . 2 5  
I24.84 
523.80 
523.74 
523.00 
523.36 
523.01 
524.27 
524.36 
525.11 
526.47 
526.05 
525.27 
525.04 
525.50 
526.09 
526.40 
526.81 

521.82 
521.98 
521.47 
520.64 
520.02 
519.31 
518.99 
518.51 
518.61 
517.37 
519.51 
520.33 
522.08 
523.21 
524.37 
524.08 
522.75 
522.10 
521.93 
522.14 
522.69 
523.71 

522.08 
521.18 
520.68 
520.13 
519.62 
519.46 
519.68 
519.70 
520.35 
521.06 
522.37 
523.38 
524.31 
524.25 
523.51 
523.39 
521.25 
522.88 
522.62 
522.92 
523.58 
524.53 
525.77 
525.60 
525.00 
524.63 
525.13 
525.69 
525.93 
526.41 

522.41 
521.49 
521.09 
520.20 
519.58 
518.88 
518.56 
518.00 
518.10 
518.05 
518.92 
519.70 
521.19 
522.62 
523.78 
523.76 
522.64 
521.48 
521.44 
521.51 
522.08 
523.19 

-0.82 
-0.22 
-0.18 
0.35 
-0.22 
-0.39 
-0.23 
-0.52 
-0.58 
-0.57 
1.65 

-0.72 
-0.94 
-0.59 
-0.29 
-0.35 
-1.75 
-0.48 
-0.39 
-1.35 
-0.78 
-0.58 
-0.70 
-0.45 
-0.27 
-0.41 
-0.37 
-0.40 
-0.47 
-0.40 

0.59 
-0.49 
-0.38 
-0.44 
-0.44 
-0.43 
-0.43 
-0.5 1 
-0.51 
0.68 
-0.59 
-0.63 
-0.89 
-0.59 
-0.59 
-0.32 
-0.11 
-0.62 
-0.49 
-0.63 
-0.61 
-0.52 

A-2- 1 



Table A-2 

Cluster 
Number 

008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 
008 

009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 
009 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

04/24/90 
0612 1/90 
07/24/90 
081 14/90 
09/24/90 
10/23/90 
12/ 13/90 
0 1 / 1919 1 
0812919 1 
09/19/91 
10/05/91 
11/02/9 1 
121 1419 1 

01/09/88 
021 10/88 
03 /09/88 
04/11/88 
05/10/88 
06/08/88 
07/08/88 
08/06/88 
09/09/88 
09/10/88 
10109 / 8 8 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
05/ 1 3/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
10/11/89 
11/16/89 
121 15/89 
0112 1/90 
02/14/90 
04/02/90 
04/2 1 190 
0511 8/90 
06/18/90 
071 17/90 
08/08/90 
091 18/90 
10/19/90 
11/15/90 
12/ 14/90 
0 1/ 1619 1 
02/26/9 1 
03/19/9 1 

2000-Series 
Well Elevations 

524.01 
525.67 
524.93 
524.36 
524.77 
523.89 
524.02 
525.17 
523.15 
522.43 
522.10 
522.19 
520.41 

521.33 
522.46 
523.25 
523.85 
523.53 
522.12 
521.33 
520.83 
520.24 
520.22 
519.74 
519.58 
519.48 
520.85 
521.67 
522.59 
524.74 
525.49 
526.16 
524.68 
523.68 
523.41 
522.84 
523.13 
522.06 
524.5 1 
525.50 
525.88 
525.87 

. 527.36 
527.18 
526.10 
525.26 
524.54 
525.46 
525.53 
525.53 
526.61 
527.01 
527.14 

3000-Series 
Well Elevations 

523.04 
525.12 
524.42 
524.01 
522.32 
523.3 1 
523.46 
524.65 
522.85 
522.25 
521.88 
521.05 
520.08 

521.08 
522.21 
523.01 
523.66 
522.21 
520.78 
520.01 
520.78 
518.93 
518.91 
519.69 
519.53 
519.43 
520.79 
521.59 
522.51 
524.70 
524.18 
526.06 
524.67 
523.59 
523.37 
522.80 
521.72 
523.69 
524.46 
525.46 
525; 8 1 
525.82 
527.11 
527.15 
526.06 
525.19 
524.51 
525.38 
525.49 
525.46 
526.56 
526.97 
527.10 

Calculated 
Differ: \.ce 

-0. 7 
-0.55 
-0.51 
-0.35 
-2.45 
-0.58 

-0.52 
-0.30 
-0.18 
-0.22 
-1.14 
-0.33 

-0.25 
-0.25 
-0.24 
-0.19 
-1.32 
-1.34 
-1.32 

-1.31 
-1.31 
-0.05 

-0.56 

-0.05 

-0.05 
-0.05 
-0.06 
-0;08 
-0.08 
-0.04 
-1.31 
-0.10 
-0.01 
-0.09 
-0.04 
-0.04 
-1.41 
1.63 

-0.05 
-0.04 
-0.07 

' -0.05 
-0.25 
-0.03 
-0.04 
-0.07 
-0.03 
-0.08 
-0.04 
-0.07 
-0.05 
-0.04 
-0.04 

A-2-2 



Table A-2 

Cluster 
Number 

009 
009 
009 
009 
009 
009 
009 

010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
0 10 
010 
010 
010 

E 
010 
010 
010 
010 
0 10 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
0 10 

01 1 
011 
01 1 
01 1 
011 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

0513 119 1 
07/25/9 1 
08/22/91 
09/05/9 1 
101 1519 1 
1 1 I0519 1 
1211 819 1 

04/11/88 
051 10188 
06/08/88 
07/09/88 
08/07/88 
09/10/88 
10/08/88 
11/09/88 
12/13/88 
0 11 10/89 
021 10189 
0311 1/89 
05/14/89 
06/14/89 
071 14/89 
08/16/89 
1011 1/89 
11/17/89 
12/19/89 
0 1/22/90 
02/16/90 
04/04/90 
04/24/90 
051 19/90 
0612 1 190 
07/24/90 
08/14/90 
09/24/90 
10/23/90 
11/17/90 
12/13/90 
0 11 1919 1 
0212219 1 
06/04/91 
07/30/9 1 
0812919 1 
09/20/9 1 
10/06/9 1 
1 110219 1 
12/14/91 

03/09/88 
0411 1/88 
051 10188 
06/08/88 
06/09/88 

2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

527.00 -0.09 
524.94 -0.01 

527.09 
524.95 
524.26 
523.87 
522.87 
522.30 
521.56 

520.60 
521.09 
520.84 
520.04 
519.35 
518.56 
518.36 
517.72 
517.75 
516.51 
518.15 
519.08 
516.94 
523.39 
523.41 
522.86 
520.15 
521.03 
521.14 
520.8 1 
521.21 
520.84 
522.95 
523.4; 
524.37 
523.87 
523.68 
522.94 
522.68 
522.83 
522.75 
524.35 
524.71 
524.71 
523.01 
522.31 
521.49 
521.00 
520.19 
519.37 

521.60 
521.95 
523.36 
523.26 
522.75 

A-2-3 

524.24 
523.84 
522.83 
522.28 
521.51 

520.04 
520.84 
520.62 
519.79 
519.14 
518.39 
518.14 
517.53 
517.52 
517.25 
517.88 
518.81 
521.71 
523.06 
523.17 
522.63 
519.97 
520.84 
520.91 
520.55 
520.92 
522.62 
522.74 
523.19 
524.13 
523.70 
523.41 
522.72 
523.01 
521.60 
522.49 
524.14 
524.5 1 
525.02 
522.96 
522.08 
521.23 
520.77 
519.94 
519.94 

520.87 
521.62 
521.68 
521.60 
521.35 

-0.02 
-0.03 
-0.04 
-0.02 
-0.05 

-0.56 
-0.25 
-0.22 
-0.25 
-0.21 
-0.17 
-0.22 
-0.19 
-0.23 
0.74 
-0.27 
-0.27 
4.77 
-0.33 
-0.24 
-0.23 
-0.18 
-0.19 
-0.23 
-0.26 
-0.29 
1.78 

-0.21 
-0.25 
-0.24 
-0.17 
-0.27 
-0.22 
0.33 
-1.23 
-0.26 
-0.21 
-0.20 
0.3 1 
-0.05 
-0.23 
-0.26 
-0.23 
-0.25 
0.57 

-0.73 
-0.33 
-1.68 
-1.66 
-1.40 



< : : - - , < '  : , '  
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Cluster 
Number 

011 
01 1 
011 

.011 
01 1 
01 1 
01 1 
01 1 
01 1 
011 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
011 
011 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
01 1 
011 
01 1 
01 1 
01 1 
011 
011 
011 
01 1 
01 1 
01 1 
01 1 
011 
01 1 
01 1 
011 

013 

Table A-2 

Great lMiami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

07/08/88 
07 /09 /8 8 
08 106 /8 8 
09/10/88 
10/08/88 
10/09/88 
11/08/88 
11/09/88 
12/12/88 
12/13/88 
01/09/89 
01/10/89 
02/09/89 
02/10/89 
03/10/89 
0311 1/89 
041 15/89 
05 I1 3 189 
06/15/89 
07/14/89 
08/15/89 
08/17/89 
0911 1/89 
1011 1/89 
11/16/89 
121 15/89 
01/21/90 
021 14/90 
04/02/90 
0412 1 /90 
05/18/90 
06/18/90 
07/18/90 
091 18/90 
09/26/90 
10/18/90 
11/14/90 
12/07/90 
121 19/90 
01/16/9 1 
02/19/91 
0212819 1 
03/18/9 1 
05/30/9 1 
06/15/91 
07/25/91 
08/01/9 1 
08/21/91 
09/06/9 1 
10/07/91 
11/06/91 
12/02/9 1 

01/10/88 

2000-Series 
Well Elevations 

522.33 
522.41 
521.83 
520.89 
520.50 
520.58 
5 19.84 
520.12 
519.84 
520.04 
519.46 
5 19.80 
519.99 
520.44 
520.72 
520.73 
522.16 
523.68 
524.46 
524.82 
524.48 
524.02 
523.98 
521.94 
523.31 
523.13 
523.06 
523.13 
524.37 
524.66 
525.02 
526.08 
525.79 
524.89 
525.65 
525.42 
525.01 
524.96 
525.41 
525.99 
526.21 
526.26 
526.64 
527.04 
526.97 
525.45 
525.26 
524.86 
524.62 
523.68 
523.16 
522.48 

517.37 

3000-Series 
Well Elevations 

520.90 
521.01 
520.45 
519.73 
519.40 
519.49 
518.18 
518.92 
518.69 
518.94 
518.38 
518.69 
518.88 
519.33 
519.62 
519.62 
521.07 
522.30 
523.35 
519.75 
523.36 
523.18 
522.8 1 
520.86 
522.23 
522.04 
521.96 
522.03 
523.27 
523.56 
523.91 
525.00 
524.69 
523.79 
523.96 
523.54 
523.91 
523.89 
523.91 
524.91 
525.14 
525.17 
525.15 
525.96 
525.94 
524.52 
524.35 
523.79 
523.53 
522.63 
522.07 
521.42 

517.44 

Calculated 
Difference 

-1.43 
-1.40 
-1.38 
-1.16 
-1.10 
-1.09 
-1.66 
-1.20 
-1.15 
-1.10 
-1.08 
-1.11 
-1.11 
-1.11 . 
-1.10 
-1.11 
- 1.09 
-1.38 
-1.11- 
-5.07 
-1.12 
-0.84 
-1.17 
-1.08 
-1.08 
-1.09 
-1.10 
-1.10 
-1.10 
-1.10 
-1.11 
-1.08 
-1.10 
-1.10 
-1.69 
-1.88 
-1.10 
-1.07 
-1.50 
-1.08 
-1.07 
-1.09 
-1.49 
-1.08 
-1.03 

. -0.93 
-0.91 
-1.07 
-1.09 
-1.05 
-1.09 
-1.06 

0.07 

A-2-4 
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Table A-2 

Cluster 
Number 

013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 
013 

014 
014 
014 
014 
014 
014 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

0211 1/88 
03/09/88 
0411 1/88 
05/ 10188 
06/08/88 
06/09/88 
07/09/88 
08/07/88 
09/10/88 
10/08/88 
11/09/88 
12/13/88 
01/10/89 
021 10189 
0311 1/89 
04/15/89 
051 14/89 
06/14/89 
07/14/89 
08/16/89 
09/12/89 
101 1 1 /89 
11/17/89 
12/18/89 
01/22/90 
02/16/90 
04/04/90 
04/23/90 
0511 8/90 
06/21/90 
071 19/90 
081 10/90 
09/2 1/90 
10/21/90 
11/18/90 
121 14/90 
01/20/91 
02/22/9 1 
03/20/9 1 
05/30/9 1 
0712719 1 
0812919 1 
10/02/9 1 
1 1/07/9 1 
12/09/9 1 

03 10918 8 
04/12/88 
06/08/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 

2000-Series 3000-Series 
Well Elevations Well Elevations 

517.79 
518.69 
519.54 
519.77 
519.27 
519.27 
517.95 
517.92 
517.07 
516.94 
516.15 
516.07 
515.94 
516.72 
517.67 
519.81 
521.76 
523.31 
522.83 
521.93 
521.14 
519.12 
519.96 
519.58 
519.28 
519.79 
521.91 
522.10 
522.41 
523.35 
522.73 
522.65 
521.65 
521.32 
521.45 
521.35 
524.24 
524.03 
523.84 
523.76 
521.42 
520.32 
519.36 
518.11 
517.46 

521.56 
521.89 
520.20 
519.04 
518.49 
518.06 
517.69 
517.49 

517.86 
518.75 
519.59 
519.80 
519.32 
519.32 
518.68 
517.97 
517.12 
516.99 
516.22 
516.11 
515.99 
516.78 
517.74 
519.87 
521.81 
523.38 
522.85 
523.00 
521.18 
519.17 
520.00 
518.84 
519.33 
519.84 
522.00 
522.17 
522.47 
523.41 
522.99 
522.71 
521.73 
521.38 
521.51 
521.42 
524.29 
524.08 
523.90 
523.78 
521.49 
520.38 
519.41 
518.15 
517.50 

521.55 
521.88 
520.18 
519.02 
518.49 
518.04 
517.69 
517.47 

Calculated 
Difference 

0.07 
0.06 
0.05 
0.03 
0.05 
0.05 
0.73 
0.05 
0.05 
0.05 
0.07 
0.04 
0.05 
0.06 
0.07 
0.06 
0.05 
0.07 
0.02 
1.07 
0.04 
0.05 
0.04 
-0.74 
0.05 
0.05 
0.09 
0.07 
0.06 
0.06 
0.26 
0.06 
0.08 
0.06 
0.06 
0.07 
0.05 
0.05 
0.06 
0.02 
0.07 
0.06 
0.05 
0.04 
0.04 

-0.01 
-0.01 
-0.02 
-0.02 
0.00 
-0.02 
0.00 
-0.02 

A-2-5 
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Cluster 
Number 

014 
014 
014 
014 
014 
014 
014 
014 
0 14 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
0 14 
014 
0 14 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 

015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 
015 

Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

01/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
101 10189 
11/17/89 
12/15/89 
01/21/90 
02/14/90 
03/31/90 
0412 1 /90 
05 / 17 190 
06/16/90 
07/16/90 
07/27/90 
08 107 190 
09/18/90 
10/18/90 
11/14/90 
12/12/90 
01/16/9 1 
021 1919 1 
03/19/9 1 
0513 1 /9 1 
07/25/9 1 
0812 1 /9 1 
101 15/9 1 
1 1/05/9 1 
12/10/9 1 

05/ 10/88 
11/08/88 
12/12/88 
0 1/09/89 
02/09/89 
03/ 10/89 
04/16/89 
05/13/89 
06/15/89 
0711 3/89 
08/15/89 
09/11/89 
101 10189 
10/25/89 
11/15/89 
121 14/89 
0 1/21 /90 
02/ 16/90 
0410 1/90 

2000-Series 
Well Elevations 

519.02 
519.06 
521.02 
522.90 
523.84 
524.30 
522.94 
521.95 
521.53 
519.51 
521.16 
520.24 
521.27 
522.50 
523.72 
523.96 
525.44 
524.41 
524.02 
523.13 
522.87 
522.13 
523.34 
523.07 
523.31 
525.06 
525.11 
525.02 
524.27 
522.41 
521.76 
520.39 
519.92 
519.33 

520.28 
517.09 
516.93 
517.86 
518.30 
519.69 
521.71 
522.76 
523.30 
522.33 
521.43 
520.93 
518.91 
518.65 
520.17 
519.79 
520.11 
521.50 
522.40 

3000-Series 
Well Elevations 

518.98 
519.05 
520.96 
522.85 
523.80 
524.26 
522.89 
521.97 
521.54 
519.51 
521.34 
520.40 
521.23 
522.45 
523.67 
523.90 
525.38 
524.41 
523.98 
523.15 
522.89 
522.13 
523.55 
523.06 
523.31 
525.01 
525.06 
524.96 
524.17 
522.37 
521.73 
520.40 
519.92 
519.35 

520.27 
517.05 
516.91 
517.80 
518.27 
519.65 
521.67 
522.73 
523.29 
522.31 
521.40 
520.91 
518.88 
518.61 
520.14 
519.75 
520.05 
521.44 
522.35 

Calculated 
Difference 

-0.04 
-0.01 
-0.06 
-0.05 
-0.04 
-0.04 
-0.05 
0.02 
0.01 
0.00 
0.18 
0.16 
-0.04 
-0.05 
-0.05 
-0.06 
-0.06 
0.00 
-0.04 
0.02 
0.02 
0.00 
0.21 
-0.01 
0.00 
-0.05 
-0.05 
-0.06 
-0.10 
-0.04 
-0.03 
0.01 
0.00 
0.02 

-0.01 
-0.04 
-0.02 
-0.06 
-0.03 
-0.04 
-0.04 
-0.03 
-0.01 
-0.02 
-0.03 
-0.02 
-0.03 
-0.04 
-0.03 
-0.04 
-0.06 
-0.06 
-0.05 
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Table A-2 

Cluster 
Number 

015 
015 
015 
0 15 
015 
015 
015 
015 
015 
0 15 
015 
015 
015 
015 
015 
015 
015 
015 

016 
016 
016 
016 0 E 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
0 16 
016 
016 
016 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

04/23/90 
05/17/90 
06/17/90 
07/16/90 
08/09/90 
09/19/90 
10/20/90 
11/16/90 
121 1 1/90 
0212719 1 
03/28/91 
06/01/91 
0712619 1 
0812419 1 
09/08/9 1 
10/09/91 
11/04/91 
12/05/91 

01/09/88 
021 10188 
03/09/88 
041 12/88 
05/10/88 
06/08/88 
07/09/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
121 12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
071 13/89 
08/15/89 
0911 1/89 
10/10/89 
11/17/89 
12/15/89 
0 112 1/90 
02/14/90 
02/17/90 
0313 1/90 
04/09/90 
04/21/90 
04/24/90 
05/17/90 
06/16/90 
08/07/90 
09/18/90 

2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

522.69 
523.50 
523.47 
523.03 
522.26 
521.68 
522.21 
522.02 
522.20 
523.92 
524.17 
523.30 
521.71 
520.95 
520.73 
519.84 
519.20 
518.85 

519.70 
520.83 
521.79 
522.35 
521.44 
520.61 
519.95 
519.44 
518.89 
518.41 
518.06 
517.89 
519.13 
519.57 
521.12 
523.23 
524.14 
524.49 
523.28 
522.40 
522.00 
519.94 
521.44 
520.86 
521.57 
523.03 
523.50 
524.19 
524.10 
524.47 
524.58 
525.77 
525.37 
523.43 
522.70 

A-2-7 

522.63 
523.46 
523.41 
522.94 
522.21 
521.49 
522.12 
521.97 
522.14 
523.87 
524.10 
523.23 
521.61 
520.89 
520.56 
519.77 
519.15 
518.74 

519.67 
520.78 
521.75 
522.33 
521.43 
520.61 
519.95 
519.45 
518.85 
518.40 
518.03 
517.90 
519.12 
519.55 
521.09 
523.09 
524.13 
525.47 
523.24 
522.42 
521.98 
519.93 
521.43 
520.85 
521.55 
522.99 
523.45 
524.15 
524.07 
524.43 
524.55 
525.72 
525.34 
523.32 
522.70 

-0.06 
-0.04 
-0.06 
-0.09 
-0.05 
-0.19 
-0.09 
-0.05 
-0.06 
-0.05 
-0.07 
-0.07 
-0.10 
-0.06 
-0.17 
-0.07 
-0.05 
-0.11 

-0.03 
-0.05 
-0.04 
-0.02 
-0.01 
0.00 
0.00 
0.01 
-0.04 
-0.01 
-0.03 
0.01 
-0.01 
-0.02 
-0.03 
-0.14 
-0.01 
0.98 
-0.04 
0.02 
-0.02 
-0.01 
-0.01 
-0.01 
-0.02 
-0.04 
-0.05 
-0.04 
-0.03 
-0.04 
-0.03 
-0.05 
-0.03 
-0.11 
0.00 



Table A-2 

Cluster 
Number 

016 
0 16 
016 
016 
016 
016 
0 16 
0 16 
0 16 
0 16 
016 
0 16 
016 
016 

017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
0 17 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 
017 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

10/18/90 
1 1/ 14/90 
12/12/90 
0 1 / 1619 1 
01 12419 1 
02/19/9 1 
0311 819 1 
0513 119 1 
07/25/9 1 
0812 1 /9 1 
09/06/9 1 
10/09/9 1 
1 110519 1 
12/10/9 1 

02/10/88 
03/09/88 
04/12/88 
05/10/88 
06/08/88 
07/09/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
03/10/89 
04/16/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
101 10189 
11/15/89 
12/ 14/89 
01/21/90 
02/14/90 
0313 1 190 
04/23/90 
05/17/90 
06/17/90 
08/09/90 
09/19/90 
10/20/90 
11/15/90 
1211 1/90 
02/26/9 1 
03/28/9 1 
06/01/91 
07/26/91 
08/24/91 
09/08/91 

2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

523.51 -0.03 523.54 
523.75 
523.94 
525.37 
525.21 
525.59 
525.60 
525.13 
523.00 
522.33 
521.97 
521.09 
520.44 
519.82 

520.55 
521.68 
522.05 
520.90 
520.19 
519.58 
519.14 
518.61 
518.15 
517.82 
517.64 
519.30 
519.23 
521.16 
522.80 
523.78 
522.75 
521.80 
521.44 
519.43 
521.19 
520.08 
521.03 
522.45 
523.27 
523.66 
525.14 
523.95 
522.67 
522.40 
523.27 
522.96 
523.69 
524.38 
524.88 
523.83 
522.86 
521.75 
521.43 

523.71 
523.93 
525.36 
525.20 
525.57 
525.56 
525.07 
523.05 
522.33 
521.96 
521.03 
520.43 
519.81 

520.43 
521.70 
522.03 
520.90 
520.20 
519.58 
519.11 
518.60 
518.11 
517.83 
517.58 
519.22 ' 

519.27 
521.13 
522.77 
524.31 
522.74 
521.89 
521.43 
519.42 
520.75 
520.88 
520.63 
522.44 
523.39 
523.63 
525.06 
523.93 
522.67 
522.39 
523.25 
522.96 
523.23 
524.48 
524.90 
523.87 
522.38 
521.73 
521.44 

-0.04 
-0.01 
-0.01 
-0.01 
-0.02 
-0.04 
-0.06 
0.05 
0.00 
-0.01 
-0.06 
-0.01 
-0.01 

-0.12 
0.02 
-0.02 
0.00 
0.01 
0.00 
-0.03 
-0.01 
-0.04 
0.01 

-0.06 
-0.08 
0.04 

-0.03 
0.53 
-0.01 
0.09 
-0.01 
-0.01 
-0.44 
0.80 
-0.40 
-0.01 
0.12 
-0.03 
-0.08 
-0.02 
0.00 
-0.01 
-0.02 
0.00 
-0.46 
0.10 
0.02 
0.04 
-0.48 
-0.02 
0.01 

-0.03 
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Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

Cluster 
Number 

017 10/08/9 1 520.73 520.72 -0.01 
017 11/06/91 520.11 520.11 0.00 
017 12/17/91 519.67 519.64 -0.03 

018 
018 
018 
018 % 

018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 
018 

03/09/88 
04/11/88 
05/10/88 
06/08/88 
09/09/88 
11/08/88 
12/12/88 
121 13/88 
0 1/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
07 I 13 I89 
08/15/89 
0911 1/89 
1011 1/89 
11/16/89 
121 15/89 
01/21/90 
02/14/90 
04/02/90 
04/21/90 
051 18/90 
06/18/90 
08/08/90 
091 18/90 
10/19/90 
11/15/90 
12/14/90 
01 11619 1 
02/20/9 1 
03/ 1919 1 
0513 119 1 
0712519 1 
0812219 1 
09/05/9 1 
09/20/9 1 
10/15/9 1 
1 1/05/9 1 
121 1019 1 

019 051 10188 
019 06/08/88 
019 07/09/88 
019 09/12/89 
019 10/11/89 ~~ 

019 10/25/89 
019 11/17/89 

522.01 
523.09 
522.55 
521.59 
518.27 
518.75 
518.78 
518.78 
519.34 
520.37 
521.22 
523.26 
524.32 
525.16 
524.39 
523.38 
522.97 
520.73 
522.24 
522.19 
522.68 
523.71 
524.60 
524.77 
525.67 
526.37 
524.78 
523.94 
524.28 
524.67 
524.55 
525.68 
526.11 
526.25 
535.42 
524.31 
523.57 
523.08 
522.84 
522.11 
521.58 
520.80 

521.40 
521.31 
520.57 
522.55 
522.10 
521.80 
521.53 

530.30 
527.79 
531.12 
522.29 
520.54 
519.35 
520.32 
520.3 1 
521.49 
522.47 
527.01 
530.57 
532.09 
533.61 
532.38 
537.65 
525.52 
523.99 
525.46 
524.63 
525.10 
532.15 
529.81 
526.80 
533.37 
535.55 
530.23 
525.53 
526.81 
525.62 
526.87 
538.32 
537.19 
532.33 
533.49 
526.28 
523.95 
525.03 
524.88 
523.62 
523.42 
522.67 

521.30 
521.29 
520.54 
522.52 
520.53 
520.24 
521.55 

8.29 
4.70 
8.57 
0.70 
2.27 
0.60 
1.54 
1.53 
2.15 
2.10 
5.79 
7.3 1 
7.77 
8.45 
7.99 

14.27 
2.55 
3.26 
3.22 
2.44 
2.42 
8.44 
5.21 
2.03 
7.70 
9.18 
5.45 
1.59 
2.53 
0.95 
2.32 

12.64 
11.08 
6.08 
-1.93 
1.97 
0.38 
1.95 
2.04 
1.51 
1.84 
1.87 

-0.10 
-0.02 
-0.03 
-0.03 
-1.57 
-1.56 
0.02 
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Table A-2 

Cluster 
Number 

0 19 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 
019 

020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
.020 
1020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 
020 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

01/22/90 
021 16/90 
04/04/90 
04/24/90 
051 19/90 
06/21/90 
08/14/90 
09/24/90 
10/24/90 
11/17/90 
0 1 11 9/9 1 
0212 119 1 
06/04/9 1 
07/30/9 1 

03 /09 18 8 
0411 1/88 
05/10/88 
06/08/88 
07/09/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
03/10/89 
04/16/89 
05/14/89 
06/15/89 
0711 3/89 
08/15/89 
09/11/89 
101 10189 
11/16/89 
12/15/89 
01/21/90 
02/14/90 
0313 1/90 
04/22/90 
O W 1  8/90 
06/19/90 
07/18/90 
08/08/90 
09/25/90 
11/15/90 
12/ 12/90 
0 1 / 17 19 1 
02/19/9 1 
031 19/9 1 
06/14/9 1 
07/25/91 
08/22/91 

2000-Series 
Well Elevations 

521.42 
521.90 
523.19 
523.34 
523.85 
524.80 
524.11 
523.48 
523.45 
523.41 
524.59 
524.95 
525.26 
523.77 

520.44 
521.17 
521.18 
520.22 
519.82 
519.21 
518.64 
518.20 
517.60 
517.60 
517.68 
518.59 
519.52 
521.50 
522.96 
524.02 
524.21 
522.62 
522.04 
520.00 
521.00 
521.02 
520.80 
521.62 
523.03 
523.40 
523.92 
524.8 1 
524.10 
523.67 . I 

522.86 
523.10 
523.28 
524.49 
524.98 
525.02 
524.28 
523.02 
521.71 

3000-Series 
Well Elevations 

521.44 
521.89 
523.15 
523.36 
523.83 
524.81 
524.08 
523.47 
523.39 
523.37 
524.62 
524.93 
525.24 
523.79 

520.46 
521.14 
521.53 
520.55 
5 19.83 
519.23 
518.63 
518.18 
517.60 
517.55 
517.68 
518.57 
519.50 
521.50 
522.94 
524.97 
522.75 
522.63 
522.04 
520.01 
521.01 
521.02 
520.80 
521.61 
523.11 
523.38 
523.97 
524.8 1 
524.12 
523.67 
522.89 
523.11 
523.27 
524.49 
524.97 
525.01 
524.21 
523.02 
522.22 

Calculated 
Difference 

0.02 
-0.01 
-0.04 
0.02 
-0.02 
0.01 
-0.03 
-0.01 
-0.06 
-0.04 
0.03 

-0.02 
-0.02 
0.02 

0.02 
-0.03 
0.35 
0.33 
0.01 
0.02 
-0.01 
-0.02 
0.00 
-0.05 
0.00 
-0.02 
-0.02 
0.00 
-0.02 
0.95 
-1.46 
0.01 
0.00 
0.01 
0.01 
0.00 
0.00 
-0.01 
0.08 
-0.02 
0.05 
0.00 
0.02 
0.00 
0.03 
0.01 
-0.01 
0.00 
-0.01 
-0.01 
-0.07 
0.00 
0.51 
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Table A-2 

Cluster 
Number 

020 
020 

024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 

024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 
024 

032 
032 0 032 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

09/05/9 1 
121 1019 1 

0 1/09/88 
02/10/88 
03/09/88 
04/11/88 
05/10/88 
06/08/88 
07/08/88 
08/06/88 
09/10/88 
10/09/88 
11/08/88 
12/12/88 
0 1 110189 
02/09/89 
02/10/89 
031 10189 
04/15/89 
051 14/89 
061 15/89 
07/14/89 
08/15/89 
09/11/89 
10/11/89 
11/16/89 
12/15/89 
0112 1/90 
02/14/90 
04/03/90 
04/21/90 
0511 8/90 
06/18/90 
071 18/90 
08/08/90 
091 1 8/90 
10/18/90 
11/14/90 
12/07/90 
01/16/9 1 
0211919 1 
0311 819 1 
05/30/9 1 
07/25/91 
08/21/91 
09/06/91 
10/07/91 
11/06/91 
1210219 1 

101 19/90 
11/16/90 
12/14/90 

2000-Series 
Well Elevations 

521.70 
519.36 

519.87 
519.80 
520.65 
521.07 
521.42 
521.40 
520.72 
520.19 
519.46 
519.20 
518.37 
518.35 
518.29 
518.88 
518.88 
519.42 
520.67 
522.06 
523.35 
523.63 
524.32 
522.78 
520.68 
521.92 
522.20 
521.50 
521.70 
522.96 
523.37 
525.63 
524.87 
524.53 
524.39 
523.54 
522.84 
523.61 
523.54 
523.62 
524.24 
525.53 
525.82 
524.12 
523.40 
523.16 
522.15 
521.61 
520.95 

525.58 
525.65 
526.36 

3000-Series 
Well Elevations 

522.17 
518.36 

519.79 
519.69 
520.56 
521.08 
521.37 
521.38 
520.67 
520.14 
519.38 
519.18 
518.23 
518.24 
518.23 
518.86 
518.86 
519.41 
520.68 
522.02 
523.35 
523.67 
523.31 
522.73 
520.62 
521.86 
521.49 
521.48 
521.56 
522.89 
523.31 
523.60 
524.81 
524.46 
524.33 
523.47 
522.83 
523.56 
523.47 
524.56 
524.62 
525.47 
525.73 
524.13 
523.33 
523.07 
522.04 
521.52 
520.89 

525.58 
525.66 
525.37 

Calculated 
Difference 

0.47 
-1.00 

-0.08 
-0.11 
-0.09 
0.01 
-0.05 
-0.02 
-0.05 
-0.05 
-0.08 
-0.02 
-0.14 
-0.11 
-0.06 
-0.02 
-0.02 
-0.01 
0.01 
-0.04 
0.00 
0.04 
-1.01 
-0.05 
-0.06 
-0.06 
-0.71 
-0.02 
-0.14 
-0.07 
-0.06 
-2.03 
-0.06 
-0.07 
-0.06 
-0.07 
-0.01 
-0.05 
-0.07 
0.94 
0.38 

-0.06 
-0.09 
0.01 
-0.07 
-0.09 
-0.11 
-0.09 
-0.06 

0.00 
0.01 
-0.99 

A-2- 1 1 



*i 

.. . ' 

Cluster 
Number 

032 
032 
032 
032 

034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 
034 

037 
037 
037 
037 
037 
037 
037 
037 
037 
037 

Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

06/04/9 1 
1 o/ 15/9 1 
11/03/91 
12/14/91 

0411 1/88 
051 10/88 
06/08/88 
07/08/88 
08/06/88 
09/09/88 
09/10/88 
10/09/88 
11/08/88 
121 12/88 
0 1 /09/89 
02/09/89 
03/10/89 
04/15/89 
05/13/89 
06/15/89 
07/14/89 
08/15/89 
09/11/89 
10/11/89 
121 15/89 
0112 1/90 
02/14/90 
04/02/90 
04/2 1 /90 
05/18/90 
06/18/90 
0711 8/90 
08/08/90 
09/18/90 
101 19/90 
11/16/90 
12/14/90 
0 11 1619 1 
06/04/9 1 
10/ 15/9 1 
1 1/03/9 1 
12/ 1419 1 

03/09/88 
05/10/88 
06/08/88 
07/09/88 
08/07/88 
09/10/88 
10/08/88 
11/09/88 
12/13/88 
01/ 10/89 

2000-Series 
Well Elevations 

526.96 
522.64 
522.13 
521.40 

522.94 
522.97 
521.90 
521.10 
520.54 
519.96 
519.92 
519.45 
519.17 
519.15 
5 19.82 
520.70 
521.47 
524.16 
524.84 
525.82 
524.56 
523.62 
523.30 
521.08 
522.85 
523.73 
524.15 
524.91 
525.12 
526.52 
527.13 
525.91 
525.14 
524.52 
525.08 
525.34 
525.06 
526.02 
526.66 
522.40 
521.84 
521.04 

519.76 
520.66 
520;67 
519.94 
519.20 
518.42 
518.22 
517.49 
517.66 
517.22 

3000-Series 
Well Elevations 

526.97 
522.69 
522.18 
521.43 

522.52 
522.93 
521.88 
521.08 
520.53 
519.94 
519.89 
519.43 
519.13 
519.13 
519.77 
520.65 
521.43 
524.09 
524.78 
525.73 
524.53 
523.59 
523.29 
521.05 
522.80 
523.67 
524.09 
524.86 
525.08 
526.43 
527.10 
525.89 
525.12 
524.48 
525.05 
525.32 
525.03 
525.98 
526.63 
522.49 
521.92 
521.11 

519.48 
520.64 
520.69 
519.92 
519.22 
518.44 
518.24 
517.51 
517.67 
517.25 

A-2-12 

Calculated 
Difference 

0.01 
0.05 
0.05 
0.03 

-0.42 
-0.04 
-0.02 
-0.02 
-0.01 
-0.02 
-0.03 
-0.02 
-0.04 
-0.02 
-0.05 
-0.05 
-0.04 
-0.07 
-0.06 
-0.09 
-0.03 
-0.03 
-0.01 
-0.03 
-0.05 
-0.06 
-0.06 
-0.05 
-0.04 
-0.09 
-0.03 
-0.02 
-0.02 
10.04 
-0.03 
-0.02 
-0.03 
-0.04 
-0.03 
0.09 
0.08 
0.07 

-0.28 
-0.02 
0.02 
-0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.03 



Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Cluster. 
Number 

037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 
037 

043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 

Date 

02/10/89 
0311 1/89 
04/15/89 
051 14/89 
06/14/89 
07/14/89 
08/16/89 
09/12/89 
10/11/89 
10/25/89 
11/17/89 
12/19/89 
01/22/90 
02/16/90 
04/04/90 
04/24/90 
051 19/90 
06/19/90 
07/24/90 
081 14/90 
09/24/90 
10/23/90 
11/17/90 
121 13/90 
0 1 /19/9 1 
0212219 1 
06/04/9 1 
08/29/9 1 
09/20/9 1 
10/06/91 
1 110219 1 
121 1419 1 

0 1/09/88 
02110188 
03/09/88 
04/12/88 
05/10/88 
06/08/88 
07/08/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
03/10/89 
04/16/89 

06/15/89 
07/13/89 
08/15/89 
09/11/89 

05/13/8; 

2000-Series 
Well Elevations 

517.84 
518.76 
519.98 
521.59 
522.93 
523.23 
522.74 
522.01 
521.59 
521.25 
521.16 
521.00 
520.58 
521.06 
522.57 
522.70 
523.14 
524.12 
523.64 
523.49 
522.00 
522.42 
522.57 
522.49 
524.05 
524.48 
524.04 
522.18 
521.29 
520.82 
5 19.97 
519.16 

521.10 
521.25 
521.98 
522.20 
522.44 
522.23 
521.53 
521.03 
520.45 
520.13 
519.45 
520.13 
519.46 
520.12 
520.68 
521.83 
522.8 1 
523.78 
524.10 
523.68 
523.29 

3000-Series 
Well Elevations 

517.87 
518.78 
520.00 
521.60 
522.92 
523.27 
522.76 
522.03 
521.60 
521.26 
520.61 
520.98 
520.60 
521.07 
522.59 
522.72 
523.13 
524.13 
523.66 
523.52 
522.73 
522.43 
522.58 
522.50 
524.07 
524.49 
524.49 
522.17 
521.31 
520.84 
520.05 
519.18 

521.01 
521.18 
521.89 
522.23 
522.45 
522.24 
521.50 
521.03 
520.45 
520.15 
519.46 
519.80 
519.47 
520.16 
520.7 1 
521.88 
522.88 
523.88 
524.12 
523.66 

- 523.35 

Calculated 
Difference 

0.03 
0.02 
0.02 
0.01 
-0.01 
0.04 
0.02 
0.02 
0.01 
0.01 
-0.55 
-0.02 
0.02 
0.01 
0.02 
0.02 
-0.01 
0.01 
0.02 
0.03 
0.73 
0.01 
0.01 
0.01 
0.02 
0.01 
0.45 
-0.01 
0.02 
0.02 
0.08 
0.02 

-0.09 
-0.07 
-0.09 
0.03 
0.01 
0.01 
-0.03 
0.00 
0.00 
0.02 
0.01 
-0.33 
0.01 
0.04 
0.03 
0.05 
0.07 
0.10 
0.02 
-0.02 
0.06 

A-2- 13 



Table A-2 

Cluster 
Number 

043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 
043 

044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 

, 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

10/10/89 
11/16/89 
12/14/89 
01 121190 
02/14/90 
04/03/90 
04/22/90 
05/15/90 
06/17/90 
08/07/90 
09/19/90 
10/20/90 
11/15/90 
1211 1/90 
01/18/9 1 
0212619 1 
03/27/91 
06/01/91 
07/26/91 
08/23/91 
09/07/91 
10/07/91 
11/04/91 
1210219 1 

04/12/88 
05/10/88 
06/08/88 
07/08/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
03/10/89 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
lo/ 10189 
11/15/89 
121 14/89 
01/21/90 
02/14/90 
03/31/90 
04/22/90 
05/15/90 
05/20/90 
06/17/90 
071 16/90 

2000-Series 
Well Elevations 

521.54 
522.85 
522.60 
522.66 
522.98 
523.76 
524.09 
524.46 
525.38 
525.09 
524.69 
524.56 
524.79 
524.95 
525.02 
525.73 
525.83 
526.31 
525.05 
524.52 
524.19 
523.33 
522.71 
522.25 

522.92 
522.24 
521.26 
520.64 
520.14 
519.59 
519.15 
518.78 
5 18.78 
519.73 
520.59 
521.74 
523.63 
524.37 
524.64 
523.53 
522.82 
522.52 
520.47 
521.92 
521.53 
522.32 
523.74 
527.16 
525.03 
525.56 
525.55 
525.88 
524.84 

3000-Series 
Well Elevations 

521.58 
522.88 
522.59 
522.73 
523.04 
523.86 
524.17 
524.54 
525.46 
525.16 
524.75 
524.32 
524.85 
525.00 
525.11 
525.85 
525.96 
526.46 
525.16 
524.59 
524.25 
523.41 
522.75 
522.17 

522.90 
522.22 
521.24 
520.60 
520.10 
519.55 
519.11 
518.76 
518.74 
5 19.73 
520.57 
521.74 
523.63 

524.66 
523.50 
522.81 
522.46 
520.44 
521.90 
521.52 
522.3 1 
523.74 
525.30 
525.01 
525.56 
525.58 
525.86 
524.84 

524.38 

Calculated 
Difference 

0.04 
0.03 
-0.01 
0.07 
0.06 
0.10 
0.08 
0.08 
0.08 
0.07 
0.06 
-0.24 
0.06 
0.05 
0.09 
0.12 
0.13 
0.15 
0.11 
0.07 
0.06 
0.08 
0.04 
-0.08 

-0.02 
-0.02 
-0.02 
-0.04 
-0.04 
-0.04 
-0.04 
-0.02 
-0.04 
0.00 
-0.02 
0.00 
0.00 
0.01 
0.02 
-0.03 
-0.01 
-0.06 
-0.03 
-0.02 
-0.01 
-0.01 
0.00 
-1.86 
-0.02 
0.00 
0.03 
-0.02 
0.00 

A-2-14 



Table A-2 

Cluster 
Number 

044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 
044 

045 
045 
045 
045 
045 
045 
045 

045 
045 
045 
045 
045 
045 
045 
045 

046 
046 
046 
046 
046 
046 
046 
046 
046 
046 
046 
046 
046 
046 
046 
046 
046 

049 

049 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

08/07/90 
09/19/90 
10/20/90 
11/15/90 
12/11/90 
0 1 I1 819 1 
0212619 1 
03/27/91 
06/01/9 1 
07/26/91 
08/24/9 1 
09/08/9 1 
10/07/9 1 
11/04/91 
12/02/9 1 

06/16/90 
071 16/90 
08/07/90 
09/18/90 
10/18/90 
11/14/90 
121 12/90 
01/16/91 
021 1919 1 
031 18/9 1 
0513 1 /9 1 
07/25/91 
08/22/9 1 
09/06/9 1 
10/15/9 1 
1 1 /OW9 1 
121 1019 1 

061 18/90 
071 17/90 
08/08/90 
091 18/90 
101 19/90 
11/15/90 
12/14/90 
0 111619 1 
021 1919 1 
03/19/91 
0513 1 /9 1 
0712519 1 
08/22/9 1 
09/05/9 1 
10/15/91 
1 1/05/9 1 
12/ 1019 1 

121 12/88 
0 1 /OW89 

2000-Series 
Well Elevations 

523.45 
523.44 
524.24 
524.48 
524.66 
525.54 
525.96 
526.29 
525.90 
523.90 
523.16 
522.88 
522.16 
521.52 
520.94 

524.44 
524.26 
522.92 
522.15 
522.94 
522.92 
523.11 
524.97 
524.98 
524.93 
524.22 
522.35 
521.69 
521.34 
520.32 
519.83 
519.20 

524.86 
524.13 
523.45 
522.57 
523.07 
523.26 
523.69 
524.92 
525.13 
525.18 
524.90 
522.88 
522.15 
521.72 
520.72 
520.19 
519.49 

517.19 
518.19 

3000-Series 
Well Elevations 

524.62 
523.42 
524.21 
524.47 
524.65 
525.56 
525.97 
526.30 
525.91 
523.87 
523.17 
522.87 
522.15 
521.50 
520.87 

524.52 
523.92 
523.00 
522.22 
523.02 
522.98 
523.19 
525.03 
525.05 
525.01 
524.30 
522.46 
521.76 
521.40 
520.38 
519.88 
519.28 

524.93 
524.19 
523.50 
522.69 
523.12 
523.32 
523.84 
525.02 
525.23 
525.11 
524.96 
522.98 
522.24 
522.50 
520.80 
520.29 
519.54 

517.21 
518.17 

Calculated 
Difference 

1.17 
-0.02 
-0.03 
-0.01 
-0.01 
0.02 
0.01 
0.01 
0.01 
-0.03 
0.01 
-0.01 
-0.01 
-0.02 
-0.07 

0.08 
-0.34 
0.08 
0.07 
0.08 
0.06 
0.08 
0.06 
0.07 
0.08 
0.08 
0.11 
0.07 
0.06 
0.06 
0.05 
0.08 

0.07 
0.06 
0.05 
0.12 
0.05 
0.06 
0.15 
0.10 
0.10 
-0.07 
0.06 
0.10 
0.09 
0.78 
0.08 
0.10 
0.05 

.0.02 
-0.02 

A-2-15 
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Table A-2 

Cluster 
Number 

049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 
049 

05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 
05 1 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

02/09/89 
03/10/89 
04/16/89 
051 13/89 
06/15/89 
071 1 3 /89 
08/15/89 
09/11/89 
101 10189 
11/17/89 
12/15/89 
01/21/90 
02/14/90 
0313 1/90 
0412 1 /90 
051 17/90 
06/16/90 
071 16/90 
08/07/90 
091 18/90 
10/18/90 
11/14/90 
121 12/90 
0 1 / 1619 1 
02/19/9 1 
03/19/91 
05/31/91 
09/07/91 
101 1519 1 
1 1 /ow9 1 
12/10/9 1 

01/09/88 
021 10188 
03/09/88 
0411 1/88 
05/10/88 
06/08/88 
07/O9/8 8 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10/89 
04/16/89 
05/14/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
101 10189 
11/16/89 

2000-Series 3000-Series 
Well Elevations Well Elevations 

518.52 
520.16 
522.09 
523.30 
523.92 
522.80 
521.89 
521.40 
519.36 
520.77 
520.34 
520.66 
521.71 
523.01 
523.24 
524.51 
524.13 
523.61 
522.73 
521.92 
522.58 
522.58 
522.78 
524.88 
524.58 
524.67 
523.95 
521.00 
520.00 
519.51 
518.89 

516.75 
516.71 
517.95 
518.83 
519.09 
518.79 
517.73 
516.23 
515.87 
515.18 
515.16 
5 14.84 
515.92 
516.78 
519.75 
521.66 
523.13 
522.36 
521.25 
520.37 
518.39 
519.12 

518.56 
520.14 
522.11 
523.30 
518.94 
522.89 
521.94 
521.43 
519.39 
520.78 
520.33 
520.67 
521.72 
523.02 
523.06 
524.48 
524.18 
523.64 
522.12 
521.98 
522.60 
522.62 
522.82 
524.88 
524.80 
524.70 
523.98 
521.06 
520.07 
519.55 
518.96 

516.70 
516.65 
517.89 
518.84 
519.10 
518.79 
517.74 
516.22 
515.87 
515.17 
515.17 
514.84 
515.92 
516.78 
5 19.76 
521.67 
523.15 
522.37 
521.28 
520.38 
518.41 
519.12 

Calculated 
Difference 

0.04 
-0.02 
0.02 
0.00 
-4.98 
0.09 
0.05 
0.03 
0.03 
0.01 
-0.01 
0.01 
0.01 
0.01 
-0.18 
-0.03 
0.05 
0.03 
-0.61 
0.06 
0.02 
0.04 
0.04 
0.00 
0.22 
0.03 
0.03 
0.06 
0.07 
0.04 
0.07 

-0.05 
-0.06 
-0.06 
0.01 
0.01 
0.00 
0.01 
-0.01 
0.00 
-0.01 
0.01 
0.00 
0.00 
0.00 
0.01 
0.01 
0.02 
0.01 
0.03 
0.01 
0.02 
0.00 

A-2- 16 



Table A-2 

Cluster 
Number 

05 1 
05 1 
05 1 

05 3 
053 
053 
053 
053 
053 
053 
053 
053 
05 3 
053 
05 3 
053 

054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 . 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 
054 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

121 14/89 
01/21/90 
021 16/90 

03/11/89 
05/14/89 
06/14/89 
07/14/89 
08/16/89 
09/12/89 
1011 1/89 
11/17/89 
121 18/89 
0211 8/90 
04/05/90 
05/18/90 
06/19/90 

121 13/88 
0 1 /10/89 
021 10189 
03/11/89 
04/15/89 
051 14/89 
06/14/89 
07/14/89 
08/16/89 
09/12/89 
1011 1/89 
12/18/89 
0 1/22/90 
021 16/90 
04/05/90 
04/23/90 
05 / 1 8 190 
06/21/90 
071 19/90 
08/11/90 
09/20/90 
10/21/90 
11/18/90 
12/14/90 
0 112 119 1 
0212219 1 
03/20/9 1 
05/30/9 1 
07/30/9 1 
0812919 1 
09/10/91 
10/03/91 
11/12/91 
1210919 1 

04/15/89 

2000-Series 
Well Elevations 

518.78 
518.42 
519.06 

518.63 
521.62 
522.89 
522.87 
521.50 
521.48 
519.47 
517.36 
520.14 
520.73 
522.42 
523.05 
523.82 

516.37 
516.38 
517.12 
518.05 
520.20 
521.96 
523.40 
522.84 
521.95 
521.27 
519.24 
519.77 
519.53 
520.09 
521.94 
522.32 
522.68 
523.52 
522.71 
522.83 
521.67 
521.67 
521.72 
521.70 
524.03 
524.10 
524.03 
523.91 
521.61 
520.64 
520.28 
519.56 
518.47 
517.83 

519.98 

A-2-17 

3000-Series 
Well Elevations 

518.81 
518.42 
519.06 

518.77 
522.30 
523.60 
522.99 
522.22 
522.58 
519.76 
520.47 
519.85 
520.83 
522.54 
523.26 
523.91 

516.63 
516.62 
517.37 
518.30 
520.46 
522.24 
523.69 
523.11 
522.24 
521.52 
519.50 
519.59 
519.82 
520.34 
522.20 
522.58 
530.92 
523.77 
522.97 
522.77 
521.90 
521.92 
521.92 
521.97 
524.28 
524.37 
524.29 
524.13 
521.84 
520.87 
520.5 1 
519.81 
518.69 
518.08 

520.16 

Calculated 
Difference 

0.03 
0.00 
0.00 

0.14 
0.68 
0.71 
0.12 
0.72 
1.10 
0.29 
3.11 

-0.29 
0.10 
0.12 
0.21 
0.09 

0.26 
0.24 
0.25 
0.25 
0.26 
0.28 
0.29 
0.27 
0.29 
0.25 
0.26 

-0.18 
0.29 
0.25 
0.26 
0.26 
8.24 
0.25 
0.26 

-0.06 
0.23 
0.25 
0.20 
0.27 
0.25 
0.27 
0.26 
0.22 
0.23 
0.23 
0.23 
0.25 
0.22 
0.25 

0.18 

\ 



Table A-2 

Cluster 
Number 

055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 
055 

064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

05/14/89 
08/16/89 
09/12/89 
10/11/89 
11/17/89 
121 1 8/89 
0 1/22/90 
02/16/90 
04/05/90 
04/23/90 
05/18/90 
06/21/90 
07/25/90 
08/11/90 
09/20/90 
10123 190 
11/18/90 
121 14/90 
0 1/20/9 1 
0212219 1 
03/20/9 1 
06/05/9 1 
0712719 1 
0812819 1 
09/12/91 
10/03/9 1 
11/07/91 
1210919 1 

02/10/88 
03/10/88 
05/10/88 
06/08/88 
07/09/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
05/14/89 
06/15/89 

071 14/89 
08/17/89 
0911 1/89 
10/11/89 
11/17/89 
12/20/89 
0 1/22/90 
02/17/90 

07/13/a9 

521.84 
522.42 
521.68 
521.24 
520.55 
520.28 
520.01 
520.39 
522.19 
522.56 
522.8 1 
523.78 
523.50 
523.19 
522.20 
522.17 
522.23 
522.09 
524.26 
524.38 
524.31 
523.98 
522.38 
521.38 
520.91 
520.32 
519.24 
518.54 

517.58 
518.57 
519.76 
519.49 
518.60 
517.89 
517.17 
516.84 
516.12 
516.11 
515.90 
516.71 
517.51 
519.98 
521.87 
523.39 
522.85 
522.85 
521.64 
521.06 
518.89 
518.97 
519.37 
519.27 
519.70 

2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

522.02 0.18 
521.05 
521.84 
521.44 
520.72 
520.66 
520.20 
520.56 
522.35 
523.71 
522.9 1 
524.01 
523.47 
523.36 
522.38 
522.35 
522.63 
522.25 
524.07 
524.54 
524.48 
524.15 
522.59 
521.55 
521.09 
520.49 
519.37 
518.83 

517.59 
518.56 
519.77 
519.54 
518.63 
517.89 
517.17 
516.88 
516.09 
516.13 
515.90 
516.72 
517.53 
519.98 
521.89 
523.43 
522.87 
522.84 
521.66 
521.09 
520.46 
520.82 
519.38 
519.30 
519.70 

-1.37 
0.16 
0.20 
0.17 
0.38 
0.19 
0.17 
0.16 
1.15 
0.10 
0.23 
-0.03 
0.17 
0.18 
0.18 
0.40 
0.16 
-0.19 
0.16 
0.17 
0.17 
0.21 
0.17 
0.18 
0.17 
0.13 
0.29 

0.01 
-0.01 
0.01 
0.05 
0.03 
0.00 
0.00 
0.04 
-0.03 
0.02 
0.00 
0.01 
0.02 
0.00 
0.02 
0.04 
0.02 
-0.01 
0.02 
0.03 
1.57 
1.85 
0.01 
0.03 
0.00 

A-2-18 
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Table A-2 

Cluster 
Number 

064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 
064 

065 
065 
065 

E 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 
065 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

04/03/90 
04/24/90 
05/23/90 
06/18/90 
07/18/90 
08/15/90 
09/25/90 
10/20/90 
11/14/90 
121 14/90 
0 1 / 17/9 1 
02/19/9 1 
0311 819 1 
06/13/91 
08/01/91 
0812219 1 
101 1519 1 
1 1/05/9 1 
12/05/9 1 

12/12/88 
0 1 /09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
071 1 3 189 
08/15/89 
09/11/89 
101 10189 
11/16/89 
121 15/89 
01/21/90 
02/14/90 
0313 1 190 
0412 1 190 
0511 8/90 
061 16/90 
071 16/90 
08 107 190 
09/18/90 
10/19/90 
11/14/90 
12/12/90 
01/16/9 1 
021 1919 1 
03 11 9/9 1 
0712519 1 
08/22/9 1 
09/07/9 1 
10/09/9 1 
11/05/91 
12/ 1019 1 

2000-Series 
Well Elevations 

521.68 
522.13 
522.93 
523.60 
522.90 
522.28 
521.38 
521.20 
521.50 
521.33 
523.90 
523.97 
523.95 
523.07 
521.19 
530.43 
518.75 
518.21 
517.51 

517.43 
517.75 
518.44 
519.59 
521.81 
523.23 
524.17 
523.34 
522.45 
521.84 
519.78 
520.93 
520.71 
520.72 
521.10 
523.14 
523.33 
524.33 
524.55 
523.86 
523.17 
522.45 
522.15 
522.82 
522.90 
525.09 
525.01 
524.92 
522.62 
521.77 
521.35 
520.42 
519.75 
519.17 

3000-Series 
Well Elevations 

521.71 
522.14 
521.94 
523.63 
532.92 
522.32 
521.40 
521.22 
521.52 
521.34 
523.91 
523.99 
523.92 
523.09 
521.22 
520.40 
518.76 
518.22 
517.34 

517.00 
517.39 
518.07 
519.24 
521.42 
522.85 
523.81 
522.96 
522.05 
521.46 
519.41 
520.48 
520.24 
520.28 
520.59 
522.69 
522.96 
523.96 
524.19 
523.47 
522.90 
521.99 
521.72 
522.40 
522.53 
524.69 
524.62 
524.55 
521.16 
521.38 
520.92 
520.05 
519.39 
518.64 

Calculated 
Difference 

0.03 
0.01 
-0.99 
0.03 

10.02 
0.04 
0.02 
0.02 
0.02 
0.01 
0.01 
0.02 
-0.03 
0.02 
0.03 

-10.00 
0.01 
0.01 
-0.17 

-0.43 
-0.36 
-0.37 
-0.35' 
-0.39 
-0.38 
-0.36 
-0.38 
-0.40 
-0.38 
-0.37 
-0.45 
-0.47 
-0.44 
-0.51 
-0.45 
-0.37 
-0.37 
-0.36 
-0.39 
-0.27 
-0.46 
-0.43 
-0.42 
-0.37 
-0.40 
-0.39 
-0.37 
-1.46 
-0.39 
-0.43 
-0.37 
-0.36 
-0.53 

A-2-19 . '  i ' .  c 



Table A-2 

Cluster 
Number 

066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 
066 

067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
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Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

0 1 10918 8 
021 10188 
03/09/88 
04/12/88 
051 10188 
06/08/88 
06/09/88 
07/08/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
051 13/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
10/10/89 
11/16/89 
12/14/89 
12/19/89 
0 112 1/90 
02/14/90 
03/31/90 
04/22/90 
05/15/90 
06/17/90 
071 17/90 
08/07/90 
0212619 1 
0610 119 1 
07/26/9 1 
08/23/9 1 
09/07/9 1 
11/04/91 

021 1018 8 
03/09/88 
0411 1/88 
051 10188 
06/08/88 
08/06/88 
09/09/88 
10/09/8 8 
11/08/88 
121 12/88 
0 1/09/89 
02/09/89 

2000-Series 
Well Elevations 

538.78 
538.67 
539.46 
539.19 
538.92 
533.38 
538.97 
539.01 
538.98 
538.90 
539.09 
538.57 
538.99 
538.50 
538.68 
538.68 
539.04 
532.18 
539.03 
538.99 
539.02 
538.86 
537.49 
539.08 
538.79 
538.87 
539.12 
538.86 
539.25 
539.08 
539.00 
538.03 
538.76 
538.91 
539.17 
539.17 
538.98 
539.70 
538.98 
538.92 

517.42 
518.51 
519.45 
519.60 
519.19 
517.54 
516.80 
5 16.44 
515.84 
515.78 
516.02 
516.58 

A-2-20 

3000-Series 
Well Elevations 

521.22 
521.11 
521.52 
521.77 
521.94 
522.15 
521.88 
521.48 
521.05 
520.48 
520.18 
519.41 
519.52 
518.98 
511.46 
520.06 
521.17 
522.31 
523.36 
523.94 
523.70 
523.30 
521.63 
522.84 
522.37 
522.45 
522.58 
522.56 
523.63 
523.81 
524.07 
524.87 
524.82 
524.78 
525.51 
526.11 
524.95 
524.33 
523.95 
522.53 

517.43 
518.60 
519.35 
519.50 
519.10 
517.47 
516.76 
516.40 
515.78 
515.71 
515.05 
516.59 

Calculated 
Difference 

-17.60 
-17.60 
-17.90 
-17.40 
-17.00 
-1 1.20 
-17.10 
-17.50 
-17.90 
-18.40 
-18.90 
-19.20 
-19.50 
-19.50 
-27.20 
-18.60 
-17.90 

-9.87 
-15.70 
-15.00 
-15.30 
-15.60 
-15.90 
-16.20 
-16.40 
-16.40 
-16.50 
-16.30 
-15.60 
-15.30 
-14.90 
-13.20 
-13.90 
-14.10 
-13.70 
-13.10 
-14.00 
-15.40 
-15.00 
-16.40 

0.01 
0.09 
-0.10 
-0.10 
-0.09 
-0.07 
-0.04 
-0.04 
-0.06 
-0.07 
-0.97 
0.01 



Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Cluster 
Number 

067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 
067 

067 
067 
067 
067 
067 
067 

068 
068 
068 
068 
06 8 
06 8 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
06 8 
068 
068 a 068 

Date 

03/10/89 
04/16/89 
051 14/89 
06/15/89 
07/ 13/89 
08/15/89 
0911 1/89 
101 10189 
11/16/89 
12/14/89 
01/21/90 
02/16/90 
04/03/90 
04/23/90 
051 17/90 
06/18/90 
07/17/90 
08/08/90 
09/19/90 
10/20/90 
11/15/90 
12/ 12/90 
0 1 / 1719 1 
02/19/91 
031 1919 1 
06/14/91 
07/25/9 1 
08/22/9 1 
09/07/91 
10/07/91 
1210519 1 

021 10188 
03 10918 8 
0411 1/88 
051 10188 
06/08/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
121 12/88 
01/09/89 
02/09/89 
03/10/89 
04/16/89 
05/14/89 
06/15/89 
071 13/89 
08/15/89 
09/11/89 
10/10/89 
11/16/89 
12/14/89 

2000-Series 
Well Elevations 

517.42 
520.41 
522.02 
523.41 
522.52 
521.39 
520.70 
518.32 
519.55 
519.17 
518.90 
519.70 
521.52 
521.89 
522.38 
523.30 
522.48 
522.14 
521.07 
521.06 
521.03 
521.05 
524.21 
523.78 
523.52 
522.3 1 
520.88 
519.84 
519.26 
518.37 
516.92 

518.34 
519.34 
520.10 
520.17 
519.75 
518.17 
517.52 
517.13 
516.50 
516.58 
516.43 
517.38 
518.45 
520.65 
522.20 
523.52 
522.80 
521.94 
521.14 
519.17 
519.98 
519.75 

3000-Series 
Well Elevations 

' 517.43 
520.41 
522.03 
523.44 
522.53 
521.49 
520.72 
518.27 
519.54 
519.22 
518.88 
519.68 
521.48 
521.89 
522.35 
523.30 
522.47 
522.15 
521.08 
520.94 
521.05 
521.08 

523.77 
523.50 
522.44 
520.85 
519.82 
519.23 
518.35 
516.87 

. 524.18 

518.25 
519.29 
520.18 
520.06 
519.64 
518.18 
517.53 
517.13 
516.53 
516.58 
516.44 
517.40 
518.20 
520.66 
522.21 
523.53 
522.81 
521.89 
521.17 
519.16 
520.01 
519.74 

Calculated 
Difference 

0.01 
0.00 
0.01 
0.03 
0.01 
0.10 
0.02 

-0.05 
-0.01 
0.05 
-0.02 
-0.02 
-0.04 
0.00 
-0.03 
0.00 
-0.01 
0.01 
0.01 
-0.12 
0.02 
0.03 
-0.03 
-0.01 
-0.02 
0.13 
-0.03 
-0.02 
-0.03 
-0.02 
-0.05 

-0.09 
-0.05 
0.08 
-0.11 
-0.11 
0.01 
0.01 
0.00 
0.03 
0.00 
0.01 
0.02 
-0.25 
0.01 
0.01 
0.01 
0.01 
-0.05 
0.03 
-0.01 
0.03 
-0.01 
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’( t ! ,  
. ‘  ,. Table A-2 

Cluster 
Number 

068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 
068 

069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 
069 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

01/21/90 
021 16/90 
04/03/90 
04/22/90 
051 17/90 
06/18/90 
07/18/90 
08/08/90 
09/25/90 
12/12/90 
0 1 /24/9 1 
02/19/9 1 
03/28/91 
06/03/91 
07/26/9 1 
08/22/91 
10/09/9 1 
121 10/9 1 

05/10/88 
06/08/88 
07/09 / 8 8 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
03/10/89 
04/16/89 
05/ 13/89 
06/15/89 
07/13/89 
08/15/89 
0911 1/89 
10/10/89 
11/15/89 
12/14/89 
0 1/2 1/90 
02/16/90 
04/01/90 
04/23/90 
051 17/90 
06/17/90 
0711 8/90 
08/09/90 
09/25/90 
10/20/90 
11/16/90 
12/11/90 
02/27/9 1 
03/28/91 
06/14/91 
07/27/91 

2000-Series 
Well Elevations 

519.49 
520.14 
522.42 
522.23 
522.74 
523.68 
523.02 
522.66 
521.59 
521.85 

,524.12 
524.08 
524.14 
523.41 
521.98 
520.74 
519.36 
517.85 

520.38 
519.82 
518.94 
518.40 
517.81 
517.38 
516.96 
516.85 
517.41 
519.20 
521.44 
522.65 
523.50 
522.46 
521.55 
520.98 
518.95 
520.03 
519.77 
520.06 
521.09 
522.21 
522.54 
523.21 
523.70 

522.32 
521.61 
521.92 
521.90 
522.03 
524.02 
524.16 
522.87 
521.56 

. 522.88 

3000-Series 
Well Elevations 

519.50 
520.16 
521.59 
522.27 
522.77 
524.03 
523.07 
523.05 
521.61 
521.86 
524.13 
524.10 
524.06 
523.53 
521.13 
520.73 
519.37 
517.83 

520.04 
519.49 
518.73 
518.19 
517.60 
517.19 
516.75 
516.66 
517.19 
519.02 
521.27 
522.48 
523.30 
522.28 
521.37 
520.81 
518.77 
519.89 
519.59 
519.69 
520.89 
522.18 
522.38 
523.03 
523.35 
522.70 
521.89 
521.44 
521.74 
521.70 
521.83 
523.84 
523.98 
522.71 
521.38 

Calculated 
Difference 

0.01 
0.02 
-0.83 
0.04 
0.03 
0.35 
0.05 
0.39 
0.02 
0.01 
0.01 
0.02 
-0.08 
0.12 
-0.85 
-0.01 
0.01 
-0.02 

-0.34 
-0.33 
-0.21 
-0.21 
-0.21 
-0.19 
-0.21 
-0.19 
-0.22 
-0.18 
-0.17 
-0.17 
-0.20 
-0.18 
-0.18 
-0.17 
-0.18 
-0.14 
-0.18 
-0.37 
-0.20 
-0.03 
-0.16 
-0.18 
-0.35 
-0.18 
-0.43 
-0.17 
-0.18 
-0.20 
-0.20 
-0.18 
-0.18 
-0.16 
-0.18 

A-2-22 
t ’  k 

- .  1 ... 172 



Table A-2 

Cluster 
Number 

069 
069 
069 
069 

070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 
070 

084 
084 
084 
084 
084 
084 
084 
084 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

09/07/91 
10/09/9 1 
11/04/91 
12/05/91 

04/12/88 
05/10/88 
06/08/88 
07/09/88 
08/06/88 
09/09/88 
10109 18 8 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
10/10/89 
11/16/89 
121 14/89 
01/21/90 
021 16/90 
0410 1 190 
04/22/90 
05/18/90 
06/17/90 
07/18/90 
08/09/90 
09/25/90 
10/20/90 
11/15/90 
12/12/90 
0 112419 1 
0212619 1 
03/28/91 
06/03/9 1 
0712619 1 
10/09/91 
12/10/9 1 

0 1 /10/8 8 
02/11/88 
03/09/88 
04/11/88 
05/10/88 
06/08/88 
07/09/88 
08/07/88 

2000-Series 
Well Elevations 

520.53 
519.64 
519.03 
518.55 

519.70 
519.70 
519.20 
518.24 
517.65 
517.01 
516.64 
516.09 
516.15 
516.11 
517.12 
517.95 
520.66 
521.98 
523.16 
522.15 
521.16 
520.52 
518.47 
519.40 
519.15 
518.93 
519.78 
521.20 
519.06 
522.29 
523.07 
522.15 
521.83 
520.88 
521.01 
521.11 
521.62 ’ 
523.77 
523.64 
523.82 
522.73 
520.97 
518.71 
517.31 

519.56 
519.92 
520.50 
520.98 
521.30 
521.28 
520.45 
519.87 

300d-Series 
Well Elevations 

520.28 
519.46 
518.81 
518.36 

519.55 
519.57 
519.05 
518.24 
517.64 
517.00 
516.64 
516.07 
5 16.17 
5 16.16 

~ 517.12 
517.95 
520.66 
521.98 
523.15 
522.13 
521.14 
520.51 
518.45 
519.41 
519.18 
518.94 
519.80 
521.47 
521.72 
522.30 
523.07 
522.32 
521.83 
520.88 
521.02 
521.08 
522.79 
523.74 
523.63 
523.41 
522.70 
520.83 
518.71 
517.36 

519.54 
519.91 
520.50 
521.00 
521.29 
521.30 
520.49 
519.84 

Calculated 
Difference 

-0.25 
-0.18 
-0.22 
-0.19 

-0.15 
-0.13 
-0.15 
0.00 
-0.01 
-0.01 
0.00 
-0.02 
0.02 
0.05 
0.00 
0.00 
0.00 
0.00 
-0.01 
-0.02 
-0.02 
-0.01 
-0.02 
0.01 
0.03 
0.01 
0.02 
0.27 
2.66 
0.01 
0.00 
0.17 
0.00 
0.00 
0.01 
-0.03 
1.17 

-0.03 
-0.01 
-0.41 
-0.03 
-0.14 
0.00 
0.05 

-0.02 
-0.01 
0.00 
0.02 
-0.01 
0.02 
0.04 
-0.03 

A-2-23 



Table A-2 

Cluster 
Number 

084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 
084 

09 1 
09 1 
09 1 
091 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

09/09/88 
10/08/88 
11/09/88 
12/ 13 /88 
0 1/10/89 
02/10/89 
03/11/89 
04/15/89 
05/14/89 
06/14/89 
07/ 14/89 
08/16/89 
09/12/89 
10/11/89 
11/17/89 
12/19/89 
01/22/90 
02/16/90 
04/04/90 
04/24/90 
05/19/90 
06/2 1 /90 
07/18/90 
08/14/90 
09/24/90 
10/24/90 
1 1 / 17/90 
12/ 13/90 
0 1 / 19/9 1 
02/21/91 
06/05/9 1 
0712819 1 
08/29/9 1 
10/05/91 
11/03/9 1 
12/ 15/9 1 

07/08/88 
08/06/88 
09/09/88 
11/08/88 
12/ 13/88 
01/09/89 
02/09/89 
03 / 10/89 
04/15/89 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
091 13 189 
10/10/89 

2000-Series 
Well Elevations 

519:33 
518.49 
518.27 
518.47 
518.05 
518.69 
519.44 
520.64 
522.01 
523.22 
523.63 
523.15 
522.47 
522.12 
521.54 
521.68 
521.46 
521.92 
523.12 
523.29 
523.75 
524.69 
524.31 
524.16 
523.48 
523.39 
523.43 
523.77 
524.52 
524.88 
525.15 
523.97 
523.08 
522.01 
521.00 
520.16 

517.54 
5 17.04 
516.36 
515.49 
515.39 
515.49 
516.54 
517.63 
521.22 
521.29 
522.3 1 
523.45 
521.81 
520.78 
520.18 
520.12 
518.12 

3000-Series 
Well Elevations 

519.29 
518.46 
518.20 
518.49 
5 18.02 
518.67 
519.47 
520.65 
521.99 
523.21 
523.64 
523.15 
522.42 
522.13 
521.55 
521.70 
521.47 
521.93 
523.14 
523.30 
523.77 
524.70 
524.33 
524.16 
523.49 
523.38 
523.43 
523.87 
524.51 
524.89 
525.15 
523.97 
523.15 
522.02 
521.01 
520.18 

517.47 
516.99 
516.34 
515.44 
5 15.35 
515.42 
516.51 
517.61 
521.19 
521.18 
522.27 
523.39 
521.79 
520.70 
520.14 
520.09 
518.07 

A-2-24 

Calculated 
Difference 

-0.04 
-0.03 
-0.07 
0.02 
-0.03 
-0.02 
0.03 
0.01 
-0.02 
-0.01 
0.01 
0.00 
-0.05 
0.01 
0.01 
0.02 
0.01 
0.01 
0.02 
0.01 
0.02 
0.01 
0.02 
0.00 
0.01 
-0.01 
0.00 
0.10 
-0.01 
0.01 
0.00 
0.00 
0.07 
0.01 
0.01 
0.02 

-0.07 
-0.05 
-0.02 
-0.05 
-0.04 
-0.07 
-0.03 
-0.02 
-0.03 
-0.11 
-0.04 
-0.06 
-0.02 
-0.08 
-0.04 
-0.03 
-0.05 



3 7 1 3  
Table A-2 

Cluster 
Number 

09 1 
09 1 
09 1 
091 
09 1 
09 1 
09 1 
09 1 
091 
091 
091 
09 1 
091 . 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 
09 1 

092 
~~ - 

092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 
092 

. 092 
092 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

11/15/89 
1 11 17/89 
121 14/89 
0 112 1 190 
0 1/22/90 
02/14/90 
04/03/90 
04/23/90 
05/17/90 
06/17/90 
071 16/90 
09/25/90 
10/24/90 
11/16/90 
121 12/90 
02/27/91 
03/28/91 
06/14/91 
0712719 1 
09/07/9 1 
10/08/91 
121 1019 1 

07/08/88 
08/06/88 
09/09/88 
10109 18 8 
11/08/88 
121 13/88 
0 1 109189 
02/09/89 
03/10/89 
04/15/89 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
0911 1/89 
09/13/89 
10/10/89 
11/15/89 
11/17/89 
12/14/89 
04/03/90 
04/23/90 
05/17/90 
06/17/90 
07/16/90 
08/09/90 
09/25/90 
10/24/90 
11/16/90 
12/12/90 

2000-Series 
Well Elevations 

519.12 
519.07 
518.66 
518.45 
518.46 
519.81 
521.22 
521.49 
522.93 
522.67 
522.11 
520.14 
520.90 
520.45 
520.61 
523.35 
523.72 
521.39 
519.72 
518.25 
517.40 
516.04 

517.67 
517.20 
516.53 
516.19 
515.78 
515.60 
515.65 
516.67 
517.72 
521.15 
521.14 
522.26 
523.36 
521.80 
520.61 
520.12 
520.08 
518.07 
519.09 
519.09 
518.71 
521.52 
521.47 
522.65 
522.78 
521.94 
521.31 
520.23 
520.85 
520.56 
520.63 

3000-Series 
Well Elevations 

519.07 
519.05 
518.66 
518.42 
518.42 
519.79 
521.19 
521.48 
522.90 
522.74 
522.06 
520.14 
520.80 
520.41 
520.57 
523.33 
523.71 
521.35 
519.71 
518.19 
517.19 
515.96 

517.68 
517.17 
516.53 
516.21 
515.68 
515.61 
515.66 
516.67 
517.72 
521.15 
521.15 
522.26 
523.35 
521.79 
520.71 
520.13 
520.08 
518.07 
519.09 
519.08 
518.73 
520.82 
521.47 
522.67 
522.78 
521.96 
521.31 
520.23 
520.85 
520.55 
520.65 

Calculated 
Difference 

-0.05 
-0.02 
0.00 
-0.03 
-0.04 
-0.02 
-0.03 
-0.01 
-0.03 
0.07 
-0.05 
0.00 
-0.10 
-0.04 
-0.04 
-0.02 
-0.01 
-0.04 
-0.01 
-0.06 
-0.21 
-0.08 

0.01 
-0.03 
0.00 
0.02 
-0.10 
0.01 
0.01 
0.00 
0.00 
0.00 
0.01 
0.00 
-0.01 
-0.01 
0.10 
0.01 
0.00 
0.00 
0.00 
-0.01 
0.02 
-0.70 
0.00 
0.02 
0.00 
0.02 
0.00 
0.00 
0.00 
-0.01 
0.02 

A-2-25 



Table A-2 

Cluster 
Number 

092 
092 
092 
092 
092 
092 
092 
092 

093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 
093 

094 
094 
094 
094 
094 
094 
094 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

0 112219 1 
02/27/9 1 
0312819 1 
06/14/91 
09/07/9 1 
10/08/91 
11/O4/91 
12/10/9 1 

07/09/88 
08/06/88 
09/09/88 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
0911 1/89 
10/12/89 
12/14/89 
0 1/23/90 
02/17/90 
04/03/90 
04/26/90 
05/18/90 
06/18/90 
07/18/90 
08/09/90 
09/25/90 
10/24/90 
11/16/90 
1211 1/90 
0 112219 1 
0212719 1 
03/28/91 
06/15/91 
07/26/91 
10/09/9 1 
11/06/91 
12/05/91 

07/09/88 
08/06/88 
09/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 

2000-Series 
Well Elevations 

524.07 
523.33 
523.52 
521.50 
518.34 
517.65 
519.98 
516.35 

518.20 
517.67 
517.01 
516.68 
516.19 
516.18 
516.46 
517.28 
518.22 
520.60 
521.67 
522.63 
521.62 
520.75 
520.13 
518.06 
518.92 
519.12 
519.70 
521.21 
521.51 
521.95 
522.53 
521.82 
521.54 
520.68 
520.82 
520.78 
521.00 
523.38 
522.98 
523.05 
520.72 
520.69 
518.73 
518.10 
517.59 

505.06 
503.97 
504.47 
503.79 
504.14 
506.81 
506.54 

3000-Series 
Well Elevations 

524.07 
525.34 
523.55 
521.55 
518.43 
517.61 
516.97 
516.29 

518.15 
517.59 
516.96 
516.62 
516.12 
516.14 
516.38 
517.21 
518.15 
520.52 
521.59 
522.59 
521.54 
521.81 
520.06 
517.99 
518.82 
519.06 
519.62 
521.11 
521.42 
521.90 
522.43 
521.49 
521.45 
520.61 
520.76 
520.69 
520.9 1 
523.27 
522.89 
522.95 
520.66 
520.60 
518.63 
517.99 
517.49 

505.22 
505.16 
504.64 
503.94 
504.30 
506.88 
506.69 

Calculated 
Difference 

0.00 
0.01 
0.03 
0.05 
0.09 
-0.04 
-3.01 
-0.06 

-0.05 
-0.08 
-0.05 
-0.06 
-0.07 
-0.04 
-0.08 
-0.07 
-0.07 
-0.08 
-0.08 
-0.04 
-0.08 
1.06 

-0.07 
-0.07 
-0.10 
-0.06 
-0.08 
-0.10 
-0.09 
-0.05 
-0.10 
-0.33 
-0.09 
-0.07 
-0.06 
-0.09 
-0.09 
-0.11 
-0.09 
-0.10 
-0.06 
-0.09 
-0.10 
-0.11 
-0.10 

0.16 
1.19 
0.17 
0.15 
0.16 
0.07 
0.15 

A-2-26 



Table A-2 

Cluster 
Number 

094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 
094 

094 
094 

,094 
094 
094 
094 
094 
094 
094 
094 
094 

095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

031 10189 
041 16/89 
051 13/89 
06/15/89 
0711 3/89 
08/15/89 
0911 1/89 
10/12/89 
10/25/89 
11/15/89 
12/14/89 
01/21/90 
02/14/90 
03/31/90 
04/22/90 
051 17/90 
06/16/90 
0612 1/90 
07/16/90 
08/07/90 
09/26/90 
10/24/90 
1 1 / 16/90 
12/12/90 
0112819 1 
02/20/9 1 
03/28/91 
0412919 1 
06/03/9 1 
0712719 1 
0812319 1 
09/08/9 1 
10/07/9 1 
11/04/91 
1210219 1 

08/06/88 
091 10188 
10/09/88 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
10/10/89 
11/15/89 
12/14/89 
0 112 1/90 

2000-Series 
Well Elevations 

508.27 
509.58 
509.59 
509.06 
508.12 
507.34 
507.03 
504.57 
505.81 
505.90 
505.79 

,507.02 
508.32 
508.19 
508.42 
511.55 
508.83 
508.55 
508.75 
507.85 
507.40 
508.91 
507.84 
508.05 
509.29 
509.78 
510.39 
509.39 
507.78 
506.84 
506.22 
506.13 
505.94 
504.74 
504.32 

518.22 
517.iZ 
517.33 
516.94 
516.78 
518.18 
5 18.24 
519.77 
521.28 
521.95 
522.23 
521.45 
520.66 
520.30 
518.34 
519.61 
519.27 
519.89 

3000-Series 
Well Elevations 

508.38 
509.74 
509.73 
509.21 
508.30 
507.50 
507.19 
504.77 
506.00 
506.08 
505.97 
507.14 
508.46 
508.32 
508.57 
511.64 
508.99 
508.70 
508.89 
507.34 
507.54 
509.04 
507.99 
508.22 
509.49 
509.32 
511.74 
509.58 
507.97 
506.92 
506.41 
506.3 1 
505.45 
504.91 
504.51 

518.26 
517.74 
517.34 
516.95 
516.79 
518.23 
518.28 
519.81 
521.33 

' 521.99 
522.24 
521.49 
520.73 
520.36 
518.37 
519.67 
519.32 
519.94 

Calculated 
Difference 

0.11 
0.16 
0.14 
0.15 
0.18 
0.16 
0.16 
0.20 
0.19 
0.18 
0.18 
0.12 
0.14 
0.13 
0.15 
0.09 
0.16 
0.15 
0.14 

0.14 
0.13 
0.15 
0.17 
0.20 
-0.46 
1.35 
0.19 
0.19 
0.08 
0.19 
0.18 
-0.49 
0.17 
0.19 

0.04 
0.02 
0.01 
0.01 
0.01 
0.05 
0.04 
0.04 
0.05 
0.04 
0.01 
0.04 
0.07 
0.06 
0.03 
0.06 
0.05 
0.05 

-0.51 

A-2-27 



Table A-2 

Cluster 
Number 

095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 
095 

096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

021 14/90 
03/31/90 
04/22/90 
051 17/90 
061 17/90 
071 16/90 
0 8 109 190 
09/19/90 
10/24/90 
11/16/90 
12/12/90 
01 12219 1 
0 112819 1 
02/26/9 1 
0312719 1 
04/29/9 1 
06/03/9 1 
0712719 1 
0812319 1 
09/08/9 1 
10/08/9 1 
11/04/91 
12/05/9 1 

09/10/88 
10/09/88 
11/08/88 
12/12/88 
0 1/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
09/11/89 
10/10/89 
11/15/89 
121 14/89 
01/21/90 
02/14/90 
03/31/90 
04/22/90 
051 15/90 
05/20/90 
06/16/90 
07/16/90 
08/07/90 
OS/ 15/90 
09/19/90 
10/24/90 
1 1 11 5/90 
12/12/90 

2000-Series 
Well Elevations 

520.76 
521.62 
521.87 
523.22 
522.47 
522.09 
521.41 
521.04 
521.67 
521.62 
521.59 
522.85 
523.27 
522.79 
523.23 
523.35 
522.11 
521.01 
520.53 
520.23 
519.58 
519.05 
518.85 

520.14 
519.87 
519.29 
519.32 
519.55 
520.11 
520.99 
522.33 
523.00 
523.37 
523.13 
522.83 
522.50 
520.83 
522.33 
521.76 
521.95 
522.67 
523.62 
523.82 
524.08 
524.17 
‘524.55 
524.13 
523.88 
523.80 
523.53 
522.83 
523.96 
524.11 

3000-Series 
Well Elevations 

520.8 1 
521.69 
521.92 
523.24 
522.17 
522.13 
521.48 
521.10 
521.77 
521.27 
521.64 
522.89 
523.27 
522.69 
523.26 
523.42 
522.19 
521.07 
520.55 
520.28 
519.63 
519.09 
518.80 

519.89 
519.85 
519.29 
519.31 
519.60 
520.11 
521.02 
522.35 
523.04 
523.42 
523.13 
522.85 
522.51 
520.73 
522.35 
521.75 
522.00 
522.71 
523.59 
524.34 
524.13 
524.21 
524.58 
524.18 
523.90 
523.79 
523.54 
522.83 
523.99 
524.13 

A-2-28 

Calculated 
Difference 

0.05 
0.07 
0.05 
0.02 
-0.30 
0.04 
0.07 
0.06 
0.10 
-0.35 
0.05 
0.04 
0.00 
-0.10 
0.03 
0.07 
0.08 
0.06 
0.02 
0.05 
0.05 
0.04 
-0.05 

-0.25 
-0.02 
0.00 
-0.01 
0.05 
0.00 
0.03 
0.02 
0.04 
0.05 
0.00 
0.02 
0.01 
-0.10 
0.02 
-0.01 
0.05 
0.04 
-0.03 
0.52 
0.05 
0.04 
0.03 
0.05 
0.02 
-0.01 
0.01 
0.00 
0.03 
0.02 



Table A-2 

Cluster 
Number 

096 
096 
096 
096 
096 
096 
096 
096 
096 

. 097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 :;; 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 
097 

098 
098 
098 
098 
098 
098 
098 
098 
098 
098 
098 a Og8 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

0111 819 1 
0212619 1 
06/01/9 1 
0712619 1 
0812319 1 
09/08/9 1 
10/07/91 
11/04/91 
1210219 1 

11/08/88 
121 13/88 
01/09/89 
02/09/89 
03/10/89 
041 16/89 
05/14/89 
06/15/89 
07/13/89 
08/16/89 
0911 1/89 
10/10/89 
11/16/89 
121 14/89 
0 1/22/90 
021 14/90 
04/03/90 
04/23/90 
0511 8/90 
06/17/90 
07/16/90 
08/09/90 
09/26/90 
10/24/90 
11/16/90 
12/12/90 
0 112419 1 
06/14/91 
10/08/9 1 
11/06/91 
12/05/91 

10109 18 8 
11/08/88 
12/12/88 
01/09/89 
02/09/89 
031 10189 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/16/89 
0911 1/89 

2000-Series 
Well Elevations 

524.70 
525.25 
525.36 
524.17 
523.53 
523.41 
522.87 
522.21 
521.79 

512.78 
512.19 
513.73 
514.61 
515.78 
520.79 
521.14 
522.62 
520.51 
519.32 
518.94 
517.46 
517.66 
516.81 
517.85 
519.58 
520.59 
520.93 
524.37 
521.59 
521.75 
519.44 
518.47 
518.97 
518.82 
519.19 
522.74 
519.53 
513.96 
513.16 
513.04 

515.13 
514.58 
514.42 
514.58 
516.09 
517.50 
521.86 
523.47 
524.28 
522.61 
521.10 
520.22 

3000-Series 
Well Elevations 

524.74 
525.27 
525.36 
524.21 
523.61 
523.39 
522.85 
522.22 
521.80 

5 12.80 
512.21 
513.77 
514.63 
5 16.12 
520.82 
521.60 
522.93 
520.52 
519.33 
518.96 
517.21 
517.68 
516.84 
517.60 
519.61 
520.69 
520.98 
525.08 
521.64 
521.85 
519.47 
518.65 
519.18 
518.83 
519.21 
522.74 
519.87 
513.97 
513.17 
513.06 

514.76 
514.22 
514.05 
514.23 
515.72 
517.12 
521.47 
523.09 
523.91 
522.24 
520.72 
519.83 

Calculated 
Difference 

0.04 
0.02 
0.00 
0.04 
0.08 
-0.02 
-0.02 
0.01 
0.01 

0.02 
0.02 
0.04 
0.02 
0.34 
0.03 
0.46 
0.31 
0.01 
0.01 
0.02 
-0.25 
0.02 
0.03 
-0.25 
0.03 
0.10 
0.05 
0.71 
0.05 
0.10 
0.03 
0.18 
0.21 
0.01 
0.02 
0.00 
0.34 
0.01 
0.01 
0.02 

-0.37 
-0.36 
-0.37 
-0.35 
-0.37 
-0.38 
-0.39 
0.38 
-0.37 
-0.37 
-0.38 
-0.39 

A-2-29 



Table A-2 

Cluster 
Number 

09 8 
09 8 
098 
09 8 
09 8 
098 
098 
098 
098 
098 
09 8 
09 8 
09 8 
09 8 
098 
09 8 
098 
09 8 
09 8 
09 8 
09 8 

106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 

107 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

10/10/89 
11/16/89 
121 14/89 
01/21/90 
021 14/90 
0313 1/90 
04/23/90 
OS/ 17/90 
06/17/90 
071 16/90 
11/16/90 
12/12/90 
0 112219 1 
0212719 1 
0312819 1 
061 1419 1 
0712619 1 
09/07/9 1 
10/08/9 1 
11/06/91 
12/05/9 1 

02/09/89 
03/10/89 
04/16/89 
05/13/89 
06/15/89 
07/13/89 
08/15/89 
10/10/89 
11/15/89 
12/14/89 
01/21/90 
02/14/90 
03/31/90 
04/23/90 
051 17/90 
06/16/90 
071 16/90 
08/09/90 
09/19/90 
10/20/90 
11/15/90 
1211 1/90 
0 112219 1 
0212619 1 
0312819 1 
0610 119 1 
0812419 1 
09/08/91 
10/09/91 
12/10/91 

03/10/89 

2000-Series 
Well Elevations 

518.16 
518.70 
518.45 
518.25 
520.00 
521.66 
522.25 
523.02 
523.60 
522.20 
520.64 
520.65 
525.13 
524.40 
524.83 
521.74 
519.45 
517.63 
516.53 
515.68 
515.34 

518.78 
520.45 
522.23 
523.09 
523.43 
522.40 
521.51 
5 19.07 
520.35 
5 19.97 
520.57 
521.75 
522.8 1 
523.05 
524.29 
523.65 
523.20 
522.32 
521.84 
522.66 
522.35 
522.62 
524.05 
522.99 
524.35 
523.34 
521.21 
520.90 
520.15 
519.01 

522.15 

3000-Series 
Well Elevations 

517.78 
518.35 
518.08 
517.88 
519.60 
521.48 
521.85 
522.62 
523.20 
521.85 
520.26 
520.28 
524.74 
524.02 
524.05 
521.37 
519.28 
517.27 
516.16 
515.31 
514.95 

518.78 
520.46 
522.30 
523.11 
523.46 
522.44 
520.94 
5 19.08 
520.34 
519.99 
520.61 
521.80 
522.85 
523.08 
524.36 
523.64 
523.27 
522.38 
521.90 
522.67 
522.37 
522.66 
524.07 
523.02 
524.41 
523.39 
521.26 
520.95 
520.20 
519.04 

522.06 

Calculated 
Difference 

-0.38 
-0.35 
-0.37 
-0.37 
-0.40 
-0.18 
-0.40 
-0.40 
-0.40 
-0:35 
-0.38 
-0.37 
-0.39 
-0.38 
-0.78 
-0.37 
-0.17 
-0.36 
-0.37 
-0.37 
-0.39 

0.00 
0.01 
0.07 
0.02 
0.03 
0.04 
-0.57 
0.01 
-0.01 
0.02 
0.04 
0.05 
0.04 
0.03 
0.07 
-0.01 
0.07 
0.06 
0.06 
0.01 
0.02 
0.04 
0.02 
0.03 
0.06 
0.05 
0.05 
0.05 
0.05 
0.03 

-0.09 

A-2-30 



Table A-2 

Cluster 
Number 

107 
107 
107 
107 
107 
107 
107 
107 
107 

. 107 
107 
.I 07 
107 
107 
107 
107 
107 
107 
107 
107 
107 
107 
107 
107 
107 
107 
io7 
107 

108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 
108 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

04/16/89 
05/13/89 
06/15/89 
071 13/89 
08/ 15/89 
0911 1/89 
1011 1/89 
10/25/89 
11/16/89 
12/15/89 
01 121190 
021 14/90 
04/02/90 
04/22/90 
05/18/90 
08/08/90 
091 18/90 
101 19/90 
11/15/90 
12/14/90 
0 111619 1 
0212619 1 
03/19/91 
0 9 3  119 1 
07/25/9 1 
09/05/9 1 
101 1519 1 
1 1 /05/9 1 

04/ 16/89 
05/14/89 
06/15/89 
07/13/89 
08/15/89 
0911 1/89 
101 10189 
11/16/89 
121 14/89 
12/19/89 
01/21/90 
02/14/90 
03/31/90 
04/22/90 
05 IW90 
061 17/90 
07/17/90 
08/07/90 
09/19/90 
10/20/90 
11/15/90 
121 1 1 190 
0 111 819 1 
0212619 1 
03 127 I9 1 

2000-Series 
Well Elevations 

524.02 
524.90 
525.38 
524.24 
523.16 
522.80 
522.23 
522.00 
522.28 
522.05 
522.96 
524.39 
525.39 
524.87 
526.70 
524.44 
523.78 
524.60 
524.95 
524.97 
526.11 
526.53 
526.62 
526.42 
524.19 
523.16 
522.09 
521.54 

525.33 
525.62 
526.5 1 
524.89 
523.80 
523.58 
521.49 
523.52 
523.39 
523.41 
524.94 
525.32 
525.35 
525.83 
526.70 
527.52 
526.31 
525.47 
524.92 
525.81 
525.81 
525.85 
526.53 
527.02 
527.45 

3000-Series 
Well Elevations 

523.93 
524.81 
525.28 
523.83 
523.11 
522.73 
520.59 
521.90 
522.47 
522.19 
522.86 
524.30 
525.27 
524.77 
526.56 
524.40 
523.69 
524.49 
524.85 
524.86 
526.01 
526.44 
526.51 
526.43 
524.09 
523.00 
522.02 
521.46 

525.37 
525.67 
526.55 
524.90 
523.82 
523.59 
521.53 
523.57 
523.40 
523.43 
524.97 
525.35 
525.52 
525.90 
526.75 
526.57 
526.38 
525.49 
524.96 
525.85 
525.85 
525.90 
526.58 
527.08 
526.50 

Calculated 
Difference 

-0.09 
-0.09 
-0.10 
-0.41 
-0.05 

' -0.07 
-1.64 
-0.10 
0.19 

, 0.14 
-0.10 
-0.09 
-0.12 
-0.10 
-0.14 
-0.04 
-0.09 
-0.11 . 
-0.10 
-0.11 
-0. IO 
-0.09 
-0.11 
0.01 
-0.10 
-0.16 
-0.07 
-0.08 

0.04 
0.05 
0.04 
0.01 
0.02 
0.01 
0.04 
0.05 
0.01 
0.02 
0.03 
0.03 
0.17 
0.07 
0.05 
-0.95 
0.07 
0.02 
0.04 
0.04 
0.04 
0.05 
0.05 
0.06 
-0.95 

A-2-3 1 



: I ?  ., , .  . .  , -  

Table A-2 

Cluster 
Number 

108 
108 
108 
108 
108 
108 
108 

120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 

125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

126 
126 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

0610 1 19 1 
0712619 1 
08/23/91 
09/07/9 1 
10/07/9 1 
11/04/91 
1210219 1 

04/03/90 
04/23/90 
05/23/90 
061 18/90 
07/18/90 
08/15/90 
09/25/90 
10/20/90 
11/14/90 
1 1 I20190 
121 14/90 
01/17/9 1 
0211919 1 
031 1819 1 
061 1319 1 
08/01/9 1 
0812219 1 
10/09/9 1 
1 112019 1 
12/05/91 

12/14/89 
01/21/90 
02/14/90 
03/31/90 
04/22/90 
05/17/90 
06/19/90 
07/16/90 
08/07/90 
081 15/90 
09/25/90 
10/24/90 
11/15/90 
121 12/90 
0212619 1 
0312719 1 
06/03/91 
0812319 1 
09/08/9 1 
10/08/91 
11/04/91 
12/05/9 1 

021 19 190 
0313 1 190 

2000-Series 
Well Elevations 

527.24 
525.08 
524.42 
524.02 
523.18 
522.5 1 
521.88 

521.80 
522.91 
523.10 
523.69 
524.40 
522.36 
521.47 
521.35 
521.67 
521.66 
521.48 
524.07 
524.06 
524.54 
523.14 
521.26 
520.54 
518.83 
517.92 
517.47 

517.92 
519.32 
519.69 
520.50 
520.74 
522.36 
520.60 
520.7 1 
520.14 
520.07 
5 19.96 
520.64 
520.28 
520.49 
521.29 
521.86 
521.63 
519.59 
519.35 
518.77 
518.36 
518.18 

517.37 
517.11 

3000-Series 
Well Elevations 

527.31 
525.12 
524.46 
524.08 
523.22 
522.56 
521.94 

521.81 
521.46 
523.07 
523.70 
522.98 
522.35 
521.46 
521.32 
521.60 
521.63 
521.48 
524.06 
524.06 
523.93 
523.14 
521.29 
520.51 
519.08 
517.96 
517.53 

518.48 
519.12 
519.58 
520.38 
520.68 
522.25 
520.65 
520.70 
520.13 
520.03 
519.95 
520.64 
520.09 
520.48 
521.31 
521.87 
521.70 
519.57 
519.34 
518.79 
518.35 
518.12 

517.82 
517.36 

Calculated 
Difference 

0.07 
0.04 
0.04 
0.06 
0.04 
0.05 
0.06 

0.01 
-1.45 
-0.03 
0.01 
-1.42 
-0.01 
-0.01 
-0.03 
-0.07 
-0.03 
0.00 
-0.01 
0.00 
-0.61 
0.00 
0.03 
-0.03 
0.25 
0.04 
0.06 

0.56 
-0.20 
-0.11 
-0.12 
-0.06 
-0.11 
0.05 
-0.01 
-0.01 
-0.04 
-0.01 
0.00 
-0.19 
-0.01 
0.02 
0.01 
0.07 
-0.02 
-0.01 
0.02 
-0.01 
-0.06 

0.45 
0.25 

A-2-32 



Table A-2 

Cluster 
Number 

126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 

0 1 

26 
26 
26 
26 

27 
27 
27 
27 
27 

127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 

128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 .a 128 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 

04/22/90 
05/17/90 
06/16/90 
07/16/90 
08/07/90 
09/25/90 
10/24/90 
11/15/90 
121 12/90 
0 1 /28/9 1 
0212619 1 
03/27/91 
0412919 1 
06/03/9 1 
0712719 1 
08/23/9 1 
09/08/9 1 
10/08/9 1 
11/04/91 
12/05/9 1 

05/14/89 
06/15/89 
07/13/89 
08/15/89 
091 1 1/89 
101 10189 
10/12/89 
11/15/89 
12/14/89 
0 112 1/90 
02/14/90 
0313 1/90 
04/22/90 
051 17/90 
06/18/90 
0711 6/90 

11/15/89 
121 14/89 
02/14/90 
03/31/90 
04/22/90 
06/18/90 
07/16/90 
08/07/90 
09/26/90 
10/24/90 
1 1 /15/90 
12/12/90 
0212719 1 
0312719 1 
06/14/91 
0812319 1 

2000-Series 
Well Elevations 

1 517.30 
519.94 
517.45 
5 17.54 
517.02 
516.81 
517.58 
517.03 
517.17 
518.12 
517.75 
518.47 
518.23 
517.16 
516.72 
516.47 
516.43 
516.07 
515.86 
515.83 

507.28 
507.12 
506.47 
505.00 
504.71 
503.64 
501.99 
503.46 
503.22 
505.82 
506.56 
506.48 
506.93 
511.04 
506.56 
507.07 

516.42 
516.25 
517.46 
517.86 
518.06 
518.39 
518.31 
517.74 
518.20 
518.28 
517.71 
517.83 
518.66 
519.49 
517.79 
516.93 

3000-Series 
Well Elevations 

517.56 
520.10 
517.75 
517.82 
513.97 
517.09 
517.83 
517.29 
5 17.44 
518.31 
518.02 
518.77 
518.39 
517.50 
517.01 
516.69 
516.69 
516.29 
516.06 
516.00 

507.35 
506.40 
506.47 
505.18 
504.78 
503.71 
504.12 
503.51 
503.28 
505.80 
506.59 
506.49 
506.66 
510.98 
506.59 
507.10 

515.86 
515.90 
517.52 
517.91 
518.12 
518.45 
518.48 
517.80 
517.48 
518.35 
517.79 
518.17 
518.77 
519.55 
517.97 
516.71 

Calculated 
Difference 

0.26 
0.16 
0.30 
0.28 
-3.05 
0.28 
0.25 
0.26 
0.27 
0.19 
0.27 
0.30 
0.16 
0.34 
0.29 
0.22 
0.26 
0.22 
0.20 
0.17 

0.07 
-0.72 
0.00 
0.18 
0.07 
0.07 
2.13 
0.05 
0.06 
-0.02 
0.03 
0.01 
-0.27 
-0.06 
0.03 
0.03 

-0.56 
-0.35 
0.06 
0.05 
0.06 
0.06 
0.17 
0.06 
-0.72 
0.07 
0.08 
0.34 
0.11 
0.06 
0.18 
-0.22 

A-2-33 



Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water' Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Cluster 
Number 

128 
128 
128 

129 
129 
129 

3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 
3 85 

3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 
3 87 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

Date 

10/08/91 
11/06/91 
12/17/91 

0 1 12819 1 
03/28/91 
0412919 1 

08/07/90 
09/18/90 
101 18/90 
11/14/90 
121 12/90 
0 111619 1 
02/19/9 1 
03/18/91 
0513 119 1 
0712519 1 
08/22/9 1 
09/05/91 
10/09/91 
1 110519 1 
12/10/91 

06/17/90 
07/18/90 
08/09/90 
09/25/90 
10/20/90 
11/16/90 
1211 1/90 
0 112419 1 
0212719 1 
0312819 1 
06/14/91 
07/27/9 1 
09/07/91 
10/09/9 1 
1 1/04/9 1 
12/05 I9 1 

08/09/90 
09/19/90 
10/20/90 
11/16/90 
1211 1/90 
0 112419 1 
0212719 1 
0312819 1 
0610 119 1 
0712619 1 
0812419 1 
09/08/9 1 
10/09/9 1 

2000-Series 
Well Elevations 

516.30 
515.95 
515.62 

516.95 
517.54 
516.98 

523.07 
522.22 
522.46 
522.73 
522.83 
524.71 
524.10 
524.73 
524.34 
522.45 
521.71 
521.28 
520.40 
519.74 
519.00 

523.89 
523.22 
522.60 
521.90 
522.37 
522.26 
522.20 
524.37 
524.42 
524.64 
523.27 
521.88 
520.74 
519.86 
5 19.22 
518.70 

522.64 
522.11 
522.86 
522.59 
522.80 
524.38 
524.47 
524.82 
523.79 
521.67 
521.38 
521.06 
520.27 

3000-Series 
Well Elevations 

516.39 

, 

A-2-34 

516.06 
515.73 

516.68 
517.47 
516.69 

523.10 
522.25 
522.48 
522.77 
522.89 
524.74 
524.14 
524.77 
524.39 
522.49 
521.66 
521.30 
520.45 
519.77 
518.98 

524.00 
523.34 
522.72 
522.02 
522.44 
522.31 
522.61 
524.48 
524.54 
524.76 
523.31 
521.98 
520.88 ' 
519.97 
519.34 
518.75 

522.64 
522.11 
522.85 
522.58 
522.80 
524.37 
524.45 
524.85 
523.80 
521.70 
521.39 
521.07 
520.28 

Calculated 
Difference 

0.09 
0.11 
0.11 

-0.27 
-0.07 
-0.29 

0.03 
0.03 
0.02 
0.04 
0.06 
0.03 
0.04 
0.04 
0.05 
0.04 
-0.05 
0.02 
0.05 
0.03 
-0.02 

0.11 
0.12 
0.12 
0.12 
0.07 
0.05 
0.41 
0.11 
0.12 
0.12 
0.04 
0.10 
0.14 
0.11 
0.12 
0.05 

0.00 
0.00 
-0.01 
-0.01 
0.00 
-0.01 
-0.02 
0.03 
0.01 
0.03 
0.01 
0.01 
0.01 



373.3 Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Cluster 
Number 

390 
390 

Date 2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

11/04/91 519.66 519.68 0.02 
12/05/91 519.26 519.27 . 0.01 

39 1 
391 
39 1 
391 
39 1 
391 
39 1 
39 1 
39 1 
391 
391 
39 1 
391 
391 
391 
391 
39 1 
391 

051 15/90 
06/16/90 
06/21/90 
07/16/90 
08/07/90 
10/24/90 
11/16/90 
12/12/90 
0 112219 1 
02/20/9 1 
0312719 1 
06/03/91 
0712719 1 
08/23/9 1 
09/08/9 1 
10/08/9 1 
11/04/91 
12/02/9 1 

514.69 
514.53 
514.48 
514.12 
513.39 
514.31 
513.30 
513.44 
515.17 
514.94 
515.67 
513.58 
512.67 
512.23 
512.09 
511.45 
511.01 
510.60 

514.90 
514.64 
514.36 
514.29 
513.50 
514.41 
513.41 
513.51 
515.25 
515.04 
515.75 
513.68 
512.66 
512.30 
512.18 
511.54 
511.10 
5 10.67 

0.21 
0.11 
-0.12 
0.17 
0.11 
0.10 
0.11 
0.07 
0.08 
0.10 
0.08 
0.10 
-0.01 
0.07 
0.09 
0.09 
0.09 
0.07 

396 

E 
396 

07/27/90 
08/07/90 
09/25/90 
10/24/90 
11/15/90 
12/12/90 
01/22/91 
0212619 1 
03/27/91 
06/03/9 1 
07/27/9 1 
0812319 1 
09/08/91 
10/08/9 1 
1 1/04/9 1 
12/05/9 1 

520.13 
519.96 
519.77 
520.44 
520.04 
520.26 
521.03 
520.91 
521.49 
520.41 
519.32 
519.45 
519.27 
518.73 
518.34 
518.25 

520.16 
5 19.96 
519.76 
520.45 
520.04 
520.25 
521.03 
520.93 
521.51 
523.38 
520.15 
518.46 
519.27 
518.75 
518.37 
518.23 

0.03 
0.00 
-0.01 
0.01 
0.00 
-0.01 
0.00 
0.02 
0.02 
2.97 
0.83 
-0.99 
0.00 
0.02 
0.03 
-0.02 

396 
396 
396 
396 
396 
396 
396 
396 
396 
396 
396 
396 

397 
397 

11/05/91 
121 1019 1 

519.08 
518.27 

518.98 
518.18 

-0.10 
-0.09 

550 
550 

11/04/91 
12/05/91 

519.72 
519.51 

519.72 
519.49 

0.00 
-0.02 

55 1 
55 1 
55 1 

10/08/91 
11/04/9 1 
12/05/91 

520.48 
519.95 
519.85 

520.45 
519.94 
519.80 

-0.03 
-0.01 
-0.05 

624 
624 

06/15/90 
0 112819 1 
03 12 8 19 1 
0412919 1 

521.37 521.39 
521.80 
522.23 
521.92 

0.02 
0.02 
0.02 
0.04 

521.78 
522.21 
521.88 

A-2-35 



Cluster 
Number 

634 
634 
634 
634 

636 
636 
636 
636 

638 
638 
638 
638 

Table A-2 

Great Miami Aquifer Monitoring Well Cluster Water Elevation 
And Vertical Elevation Difference (3000-series minus 2000-series) 

Date 2000-Series 3000-Series Calculated 
Well Elevations Well Elevations Difference 

06/15/90 
01/28/91 
03/28/91 
04/29/9 1 

06/15/90 
0 1 12819 1 
03/28/9 1 
04/29/9 1 

06/15/90 
0 1 /28/9 1 
0312819 1 
04129/9 1 

515.08 
515.21 
516.15 
515.25 

518.10 
518.32 
519.03 
518.36 

512.33 
512.40 
513.31 
512.40 

A-2-36 

515.21 
515.31 
516.20 
515.28 

518.02 
518.26 
518.92 
518.29 

512.50 
5 12.60 
513.50 
512.56 

0.13 
0.10 
0.05 
0.03 

-0.08 
-0.06 
-0.11 
-0.07 

0.17 
0.20 
0.19 
0.16 
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142.8 * Water Elevations A t  Specific 
Well Locations 

Shaded Areas Represent 
Bedrock Outcrops. The 
Sand And Gravel Aquifer 
Does Not Exist In These 
Areas 

Dark Lines Represent Equal 
Water Elevations Within The 
Aquifer. These Lines Are 
Determined Through 
Approximation Methods and 
Are Spaced A t  One Foot 
Intervals Above Mean Sea 
Level 

Waste Pit 4 

FIGURE A-1 

Water Table Elevation Map 

For The 2000 Series Wells 

As O f  February, 1991 
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East Coordinates ( fee t )  

142.8 * 

3713 

Water Elevations A t  Specific 
Well Locations 

Shaded Areas Represent 
Bedrock Outcrops. The 
Sand And Gravel Aquifer 
Does Not Exist In These 
Areas 

Dark Lines Represent Equal 
Water Elevations Within The 
Aquifer. These Lines Are 
Determined Through 
Approximation Methods and 
Are Spaced A t  One Foot 
Intervals Above Mean Sea 
Level 

Waste Pit  4 

FIGURE A-2 

Water Table Elevation Map 

For The 2000 Series Wells 

As Of May, 1991 

Scale (in feet) 

188 
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142.8 * Water Elevations A t  Specific 
Well Locations 

Shaded Areas Represent 
Bedrock Outcrops. The 
Sand And Gravel Aquifer 
Does Not Exist In These 
Areas 

Dark Lines Represent Equal 
Water Elevations Within The 
Aquifer. These Lines Are 
Determined Through 
Approximation Methods and 
Are Spaced A t  One Foot 
Intervals Above Mean Sea 
Level 

Waste Pit 4 

FIGURE A-3 

Water Table Elevation Map 

For The 2000 Series Wells 

As Of July, 1991 

Scale (in feet) 
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FIGURE A-5 

Water Table Elevation Map 

For The 3000 Series Wells 

As Of October, 1991 
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Where Negative Differences 
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FIGURE A-7 

Vertical Head Differences In 

The Sand And Gravel Aquifer 

As Of February, 1990 
Scale (in feet) 
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FIGURE A-6 

Water Table Elevation Map 

For The 4000 Series Wells 

A s  O f  October, 1991 
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Vertical Head Differences In 
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3713 
1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #lo04 

Dissolved Oxygen 

02/05/91 Dry 
05/20/91 Dry 
10/07/91 Dry 

PH 

02/05/91 Dry 
05/20/91 Dry 
10/07/91 Dry 

N/A 
N/A 
N/A 

Specific conductance 

02/05/91 Dry 
05/20/91 Dry 
10/07/91 Dry 

Temperature 

02/05/91 Dry 
05/20/91 Dry 
10/07/91 Dry 

Well #lo24 

Dissolved Oxygen 

05/24/91 
02/27/91 

07/15/91 
10/01/91 

4.00 mg/L 
2.25 mg/L 
1.SO mg/L 
2.50 mg/L 

1.40 mg/L 
6.75 mg/L 
4.00 mg/L 

N/A 

2.50 ms/L 
7.25 ny/L 
1.70 m9/L 

N/A 

PH 

02/27/91 
05/24/91 
07/15/91 
1010 1/91 

7.18 S. U. 
7.27 S. U. 

6.98 S. U. 
7.28 S. U. 
7.06 S. U. 
7.05 S. U. 

6.95 S. U. 
7.19 S. U. 
7.03 S. U. 7.11 S. U. 

7.22 S. U. 7.08 S. U. 

Specific conductance 

0.535 mmhos/cm 
0.810 mmhos/cm 
0.792 mmhos/cm 
0.778 mmhos/cm 

0.562 mmhos/cm 
0.817 nimhos/cm 
0.794 nimhos/cm 

N/A 

0.567 mmhos/cm 
0.Sll mmhos/cm 
0.799 mmhos/cin 

N/A 

02/27/91 
05/24/91 
071 15/91 
10/01/91 

Temperature 

02/27/91 
05/24/91 

9.0 C. 
13.4 C. 

11.4 C. 
14.6 C. 

11.3 C. 
14.7 C. 



. r : . .  
. .  1991 RCRA Sampling Field Results i .  

Test / Measurement 
Date 

start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #lo24 

Temperature 

07/15/91 
10/0 1/9 1 

15.2 c. 
15.6 C .  

15.3 C. 
17.5 C .  

14.5 C. 
N/A 

Well #lo25 

Dissolved Oxygen 

02/12/91 
05/20/91 
05/21/91 
07/11/91 
10/09/91 

PH 

2.50 mg/L 
2.60 mg/L 

4.90 mg/L 
N/A 

N/A 

3.10 mg/L 

5.90 mg/L 
1.30 mg/L 
1.20 mg/L 

N/A 
6.60 mg/L 

2.40 mg/L 

N/A 
N/A 

N/A 

02/12/91 
05/20/9 1 
05/21/91 
07/11/91 
10/09/9 1 

6.48 S. U. 
6.62 S. U. 

6.53 S. U. 
6.41 S. U. 

N/A 

6.58 S. U. 

6.70 S. U. 
6.53 S. U. 
6.36 S. U. 

N/A 
6.75 S. U. 

N/A 
N /A 

Specific conductance 

02/ 12/9 1 
05/20/91 
05/21/91 
07/11/91 
10/09/91 

1.OOO mmhos/cm 
1.OOO mmhos/cm 

1.OOO mmhos/cm 
N/A 

N/A 

1.000 mmhos/cm 

1.000 mmhos/cm 
1.000 mmhos/cm 
4.770 mmhos/cm 

N/A 
1.000 mmhos/cm 

1.OOO mmhos/cm 
4.540 mmhos/cm 

N/A 
N/A 

Temperature 

02/12/91 
05/20/91 
05/21/91 
07/11/9 1 
10/09/91 

9.7 c. 
13.9 C .  

16.6 C. 
N/A 

N/A 

10.3 C. 

14.1 C. 
17.3 C. 
14.8 C. 

N/A 
9.8 C. 
N/A 
N/A 

16.1 C. 
15.5 C. 

Well #lo27 

Dissolved Oxygen 

02/04/91 

07/02/91 
05/13/91 

10/09/91 

2.80 mg/L 
2.10 mg/L 
1.40 mg/L 

N/A 

2.40 mg/L 
2.00 mg/L 
3.30 mg/L 
2.10 mg/L 

2.00 mg/L 
2.10 mg/L 
3.30 mg/L 

N/A 
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Test / Measurement 
Date 

Start of 
Purge 

start of 
Sample 

End of 
Sample 

Well #lo27 

7.14 S. U. 
7.12 S. U. 
7.11 S. U. 
7.12 S. U. 

02/04/91 
05/13/91 
07/02/91 
10/09/91 

7.33 s. u. 
6.72 S. U. 
7.09 S. U. 
7.04 S. U. 

7.22 S. U. 
7.14 S. U. 
7.13 S. U. 
7.01 S. U. 

Specific conductance 

02/04/91 
05/13/91 
07/02/91 
10/09/91 

0.340 mmhos/cm 
0.651 mmhos/cm 
0.453 mmhos/cm 

N/A 

0.304 mmhos/cm 
0.618 mmhos/cm 
0.842 mmhos/cm 
0.888 mmhos/cm 

0.283 mmhos/cm 
0.600 mmhos/cm 
0.844 mmhos/cm 
0.914 rnrnhos/cm 

Temperature 

02/04/91 
05/13/91 
07/02/91 
10/09/91 

13.1 C. 
12.6 C. 
16.5 C. 
N/A 

13.5 C. 
13.5 C. 
16.7 C. 
15.2 C. 

13.2 C. 
13.3 C. 
15.7 C. 
14.6 C. 

Well #lo28 

Dissolved Oxygen 

02/05/91 Dry 
05/16/91 Dry 
07/02/91 Dry 
10/07/91 Dry 

PH 

02/05/91 Dry 
05/16/91 Dry 
07/02/91 Dry 
10/07/91 Dry 

Specific conductance 

02/05/91 Dry 
05/16/91 Dry 
07/02/91 Dry 
10/07/91 Dry 

Temperature 

02/05/91 Dry 
05/16/91 Dry 
07/02/91 Dry 
10/07/91 Dry 



1991 RCRA Sampling Ficld Results 
. .. . ., 

. Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #lo30 

Dissolved Oxygen 

05/21/91 Dry 
05/24/91 
07/11/91 
07/12/91 Dry 
10/15/91 Dry 
10/16/91 Dry 

02/05/91 6.30 mg/L 

6.00 mg/L 
6.50 mg/L 

N/A 

N/A 
N/A 
N/A 

02/05/91 
05/21/91 Dry 
05/24/91 
07/11/91 
07/12/91 Dry 
10/15/91 
10/16/91 Dry 

Specific conductance 

7.07 S. U. 

6.87 S. U. 
7.04 S. U. 

7.10 S. U. 

N/A 

N/A 

N/A 

02/05/91 

05/24/91 
07/11/91 

05/21/91 Dry 

07/12/91 Dry 
10/15/91 Dry 
10/16/91 Dry 

1.063 mmhos/cm 
N/A 

1.468 mmhos/cm 
1.472 mmhos/cm 

N/A 
N/A 
N/A 

N’ 

N/A 
N/A 

Temperature 

02/05/91 
05/21/91 Dry 
05/24/91 
07/11/91 
07/12/91 Dry 
10/15/91 Dry 
10/16/91 Dry 

12.8 C. 

13.7 C. 
15.7 C. 

N/A 

N/A 
N/A 
N/A 

Well #lo31 

Dissolved Oxygen 

02/12/91 
05/28/91 
07/30/91 
10/23/91 

1.90 mg/L 
2.00 mg/L 
1.70 mg/L 

N/A 

9.15 S. U. 

2.20 mg/L 
2.50 mg/L 
2.20 mg/L 
3.20 mg/L 

3.30 mg/L 
2.80 mg/L 
1.90 mg/L 

N/A 

PH 

9.26 S. U. 9.82 S. U. 02/12/91 

. . .. .. . .. .. . . . . 
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0 ,  Tcst . .  / Measurement 
Date 

1991 RCRA Sampling Ficld Results 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

\Vel1 #lo31 

P H  

05/28/91 7.95 s. u. 
07/30/91 8.67 S. U. 
10/23/91 7.82 S. U. 

8.99 S. U. 
9.04 S. U. 
9.08 S. U. 

9.09 s. u. 
9.08 S. U. 
9.07 S. U. 

Specific conductance 

02/ 1219 1 
05/28/91 
07/30/91 
10/23/91 

1.000 mmhos/cm 
3.700 mmhos/cm 
3.550 mmhos/cm 

N/A 

1.000 rnmhos/cm 
3.670 mmhos/cm 
3.670 mmhos/cm 
3.510 mmhos/cm 

1.000 mmhos/cm 
3.660 mmhos/cm 
3.660 mmhos/cm 
3.510 mrnhos/cm 

Temperature 

02/12/91 
05/28/91 
07/30/91 
10/23/91 

9.9 c. 11.3 C. 
15.2 c. 
13.S C. 
14.2 c. 

10.6 C. 
15.1 C. 
13.7 C. 
14.8 c. 

14.7 C. 
13.9 C. 
N/A 

0211 1/91 
OS/ 1619 1 
07/17/91 
07/18/91 
10/08/91 

2.50 mg/L 
2.90 ms /L  
3.40 mg/L 
2.40 mg/L 
4.60 mg/L 

3.20 mg/L 
3.70 mg/L 

3.20 mg/L 
N/A 

N/A 

2.80 mg/L 
1.40 mg/L 
1.50 mg/L 

N/A 
N/A 

PH 

02/11/91 
05/16/91 
07/17/91 
07/18/91 
10/08/91 

Specific conductance 

6.87 S. U. 
6.91 S. U. 

6.79 S. U. 
7.32 S. U. 

N/A 

6.83 S. U. 
6.75 S. U. 
6.81 S. U. 

7.00 S. U. 
N/A 

6.77 S. U. 
6.85 S. U. 
6.88 S. U. 
6.78 S. U. 
7.13 S. U. 

02/11/91 
05/16/91 
07/17/9 1 
07/18/91 
10/08/91 

0.716 mmhos/cm 
1.102 mmhos/cm 
1.058 mmhos/cm 

N/A 
N/A 

0.736 mmhos/cm 
1.121 mmhos/cm 
1.086 rnmhos/cm 
1.070 mmlios/cm 
1.016 mmhos/cm 

0.753 mrnhos/cm 
1.117 mmhos/crn 

1.097 mmhos/cin 
1.016 mmhos/cin 

N/A 

Temperature 

02/11 191 
05/16/91 

. 07/17/91 
07/18/91 

9.9 c. 
13.9 C. 
16.4 C. 
N/A 

11.0 c. 
14.0 c. 
16.8 C. 
14.2 C. 

10.9 c. 
13.9 C. 

14.3 C. 
N/A 



1991 RCRA Sampling Field Results 

Test / Measurement 
Date 

Start of 
Purge 

Start ot' 
Sample 

End of 
Sample 

Well #lo38 

Temperature 

10/08/91 12.8 C. 12.6 C. 

Well #lo52 

Dissolved O.uygen 

9.20 mg/L 
2.50 mg/L 
2.20 mg/L 

N/A 
N/A 

6.00 mg/L 
4.20 mg/L 
3.80 mg/L 

4.00 mg/L 
N/A 

9.00 mg/L 
5.50 mg/L 
4.70 mg/L 

N/A 
N/A 

02/25/91 

10/02/91 Dry 
10/03/91 

05/28/91 
07/18/91 

02/25/91 
05/28/91 
071 15/91 
10/02/91 
10/03/91 

7.19 S. U. 
7.35 s. u. 
6.92 S. U. 
7.15 S. U. 
N/A 

7.18 S. U. 
7.38 S. U. 
7.02 S. U. 

7.26 S. U. 
7.42 S. U. 
7.04 S. U. 
N/b 

,7.E :, . 
N/A 

7.01 S. U. 

Specific conductance 

02/25/91 
05/25/91 
07/18/91 

10/03/91 
10/02/91 Dry 

0.540 mmhos/cm 
1.024 mmhos/cm 
0.893 mmhos/cm 

N/A 
N/A 

0.609 rnmhos/cm 
1.049 mmhos/cm 
0.866 mmhos/cm 

0.837 mmhos/cm 
N/A 

0.627 rnrnhos/crn 
1.023 mmhos/cm 
0.860 mmhos/cm 

N/A 
N/A 

Temperature 

02/25/91 
05/28/91 
07/15/91 
10/02/91 
10/03/91 

7.7 c. 
13.5 C. 
19.8 C. 
14.9 C. 
N/A 

11.4 c. 
14.7 C. 
17.2 C. 

13.5 C. 
N/A 

11.3 c. 
13.7 C. 
15.3 C. 
N/A 
N/A 

Well #lo72 

. Dissolved Oxygen 

02/05/91 Dry 
05/16/91 Dry 
10/07/91 Dry 

02/05/91 Dry 
05/16/91 Dry 
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Test / Measurement Start of Start of End of 
Saniple, Date Purge Sample 

Well #lo72 

PH 

10/07/91 Dry 

Specific conductance 

02/05/91 Dry 

10/07/91 Dry 
05/16/91 Dry 

Temperature 

02/05/91 Dry 
05/16/91 ' Dry 
10/07/91 Dry 

Well #lo74 

Dissolved Oxygen 

05/24 j 9 i  
07/15/91 
071 1619 1 
10/16/91 

PH 

02/06/91 
05/23/91 
05/24/91 
071 1519 1 
07/16/91 
10/16/91 

Specific conductance 

02/06/91 
05/23/91 
05/24/91 
071 1519 1 
07/16/91 
10/16/91 

Temperature 

02/06/91 
. . 05j23j91 

071 15/91 
05/24/91 

07/16/91 

7.18 S. U. 
6.48 S. U. 

6.95 S. U. 

6.78 S. U. 

N/A 

N/A 

0.565 mmhos/cm 
1.190 mmhos/cm 

1.227 mmhos/cm 
N/A 

N/A 
N/A 

10.5 C. 
16.7 C. 

17.3 C. 
N/A 

N/A 

5.40 mg/L 

3.10 mg/L 

6.40 mg/L 
1.60 mg/L 

N/A 

N/A 

7.42 S. U. 

6.57 S. U. 

7.10 S. U. 

N/A 

N/A 

6.85 S. U. 

0.S69 mmhos/cm 

1.317 mmhos/cm 

1.232 mmhos/cm 
1.213 mmhos/cm 

N/A 

N/A 

11.2 c. 
N/A 

13.4 C. 
N/A 

13.7 C. 

N/A 
N/A 

N/A 

N/A 

4.20 mg/L 

6.50 mg/L 

N/A 
N/A 

N/A 
(3.97 S. U. 

7.11 S. U. 
6.91 S. U. 

N/A 
N/A 

N/A 
1.302 ni in hos/cm 

1.210 mmhos/crn 
1.207 mmhos/cm 

N/A 
NjA 

13.3- C. 
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Test / Measurement 
Date 

1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

End oC 
Sam plc 

Well #lo74 

Temperature 

14.8 c .  15.2 C. 10/16/91 

Well #lo79 

Dissolved Oxygen 

02/20/91 
05/23/91 
05/24/91 
07/,22/91 
10/03/91 

PH 

5.00 mg/L 

4.30 mg/L 
3.10 mg/L 
4.20 mg/L 

N/A 
2.70 mg/L 
4.30 mg/L 

N/A 

5.00 mg/L 

5.30 mg/L 
3.60 m F / L  

N/A 

N/A 

02/20/91 
05 12319 1 
05/24/91 
07/22/91 
10/03/91 

Specific conductance 

02/20/91 
05/23/91 
05 12419 1 
07/22/91 
10/03/91 

6.75 S. U. 
7.05 S. U. 

7.00 S. U. 
6.97 S. U. 

N/A 

6.93 S. U. 

7.10 S. U. 
7.02 S. U. 
6.S4 S. U. 

N/A 
6.90 s. u. 
7.13 S. U. 
7.05 s. u. 
6.73 s. u. 

N/A 

N/A 

N/A 

N/A 

1.163 mmhos/cm 

1.188 mmhos/cm 

0.424 mmhos/cm 

1.205 mmhos/cm 
1.207 mrnhos/cm 
1.232 mmhos/cm 

N/A N j A  
1.209 mmllos/cm 
1.198 mm hos/cm 

N/A 

Temperature 

02/20/91 
05 123 /9 1 
05/23/91 
07/22/91 
10/03/91 

11.9 c. 11.8 c. 
N /A 

12.3 C. 

13.6 c. 
15.1 C. 

N/A 

N/A 

13.5 C. 
N/A 14.2 c. 

15.2 C. 15.2 C. 
13.9 C. 14.6 C. 

Well #lo80 

Dissolved Oxygen 

02/26/91 
05/30/91 
07/25/91 
I0/24/91 

PH 

3.20 mg/L 
4.50 mg/L 
4.00 mg/L 

N/A 

6.92 S. U. 

3.50 mg/L 
3.20 mg/L 
4.50 mg/L 
5.00 mg/L 

7.09 S. U. 

2.95 mg/L 
4.50 mg/L 
4.00 mg/L 

N/A 

02/26/91 7.11 S. U. 
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Test / Measurement Start of Start of End of 
Date Purge Sample s 3  Ill pie 

\Vel1 #lo80 

PH 

05/30/91 
07/3/91 
10/24/91 

Specific conductance 

02/26/91 
05/30/91 
07/25/9 1 
10/24/91 

Tcmperature 

02/26/91 
05/30/9 1 
07/25/91 
10/24/91 

02/05/91 Dry 
02/06/91 
05/14/91 
051 15/91 
07/09/91 

10/17/91 
07/10/91 

02/05/91 
02/06/91 

051 15/91 

07/10/91 

05/14/91 

07/09/91 

10/17/91 

Specific conductance 

02/05/91 

05/14/91 
02/06/91 

05 /15/91 
07)09)91 
07/10/91 
10/17/91 

6.52 S. U. 
6.89 S. U. 
6.81 S. U. 

0.530 mmhos/cm 
1.252 mmhosjcm 
1.194 mmhos/cm 

N/A 

9.1 C. 
13.3 C. 
19.4 C. 
N/A 

7.06 S. U. 

6.89 S. U. 

6.77 S. U. 

6.52 S. U. 

N/A 

N/A 

N/A 

1.445 mmhos/cm 

1.994 mmhos/cm 

1.972 mmhos/cm 

N/A 

N/A 

N/A 
N/A 

6.90 S. U. 
6.92 S. U. 
6.57 S. U. 

0.332 mmhos/cm 

1.193 mmlios/cm 
1.263 mrnhos/cm 

1.306 mnlllos/clll 

8.7 C. 
15.1 C. 
19.5 C. 
15,s C. 

N /A 
4.60 mg/L 

N/A 
6.10 mg/L 

3.00 mg/L 
3.20 mg/L 

N/A 

N/A 

N/A 

N/A 

6.84 S. U. 

6.87 S. U. 

6.61 S. U. 
6.49 S. U. 

N/A 
1.480 mmhos/cm 

N/A 
1.973 mmhos/cm 

N/A 
1.936 mmhos/cm 
1.525 mmhos/cm 

6.91 s. u. 
7.07 s. u. 
6.90 s. u. 

0.9 I6 mmllos/clll 
1.301 Illmllosjc.Ill 
1.142 mmlios/c.m 
1 2 4 0  mnihos/c.in 

10.2 c. 
14.9 c. 
14.9 c. 
15.6 C. 

N/A 

N/A 
5.00 mg/L 

6.40 mg/L 

5.10 mg/L 
N/A 

N/A 

N/A 
6.SY S. U. 

6 . N  S. U. 

6.61 s. u. 
6.64 s. u. 

N/A 

NIA 

N/A 
1.502 mmlios/cni 

1.356 mmhos/cin 
N/A 

1.9s2 nlnlllos/cln 
N/A 

1.907 in ni lios/cm 
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Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
s ;I 111 plc 

IVell #lo81 

Temperature 

02/05/91 

05/14/91 
, 05/15/91 

07/09/91 
07/10/91 
10/17/91 

02/06/91 

\Vel1 #lo82 

Dissolved Oxygen 

02/05/91 
02/06/9 1 
05/14/91 
051 15/91 
07/09/91 
071 10/91 
10/21/91 

02/05/91 
02/06/91 
051 14/91 
05/15/91 
07/09/91 
07/10/91 
10/21/91 

Specific conductance 

02/05/91 
02 I06 I 9  1 
05 j 14 j91  
05/15/91 

10/21/91 

07/09/91 
07/10/91 

Temperature 

02/05/91 
02/06/91 

07/09/91 
07/10/91 

05/14/91 
05/15/91 

10/21/91 

12.4 C. 

14.8 C. 

17.4 C. 

N/A 

N/A 

N/A 
N/A 

6.10 mg/L 

5.70 mg/L 

6.10 mg/L 

N/A 

N/A 

N/A 
N/A 

7.25 s. u. 
6.92 S. U. 

6.99 S. U. 

6.86 S. U. 

N/A 

N/A 

N/A 

0.950 rnmhos/cm 

1.425 mmhos/cm 

1.335 mmhos/cm 

N/A 

N/A 

N/A 
N/A 

10.1 c. 

13.5 C. 

18.5 C. 

N/A 

N/A 

N/A 
N/A 

N/A 
11.5 C. 

13.3 C. 
N/A 

N/A 

14.8 c. 
12.0 c. 

N/A 

N/A 

N/A 

5.50 mg/L 

6.70 mg/L 

5.60 mg/L 
3.80 mg/L 

N/A 
7.15 S. U. 

N/A 

N/A 
7.10 S. U. 

6.88 S. U. 
6.83 S. U. 

N/A 

N/A 

N/A 

0.994 mnihos/cm 

1.404 mmhos/cm 

1.369 mmhos/cm 
1.311 mmhos/cm 

N/A 

N/A 

N/A 

12.4 C. 

13.8 C. 

15.1 C. 
14.9 C. 

N/A 

N/A 

N/A 

10.9 c. 
14.2 c. 
14.8 c. 
12.0 c. 

N /A 
6.0ti mg/L 

7.70 mg/L 
N/A 

N /A 
,6.10 mg/L 

N/A 

N/A 

N/A 
7.19 S. U. 

7.09 s. u. 
6.92 S. U. 
6% S. U. 

N/A 

N/A 

N/A 
0.990 nimhos/crn 

1.3G7 mrnhos/cm 

1.35 1 in m hos/cin 
1.271 mmhos/cin 

N/A 

N/A 

N/A 
11.8 c. 
13.1 C. 
N/A 

1G.2 C. 
15.1 C. 



1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

End of 
s 2111 ple 

Test / Measurement 
Date 

Well #lo83 

Dissolved Oxygen 

02/05/91 
05/20/91 
05/21/91 
07/09/91 
10/21/91 

PH 

2.40 mg/L 
1.90 mg/L 

2.00 mg/L 
N/A 

N/A 

4.00 mg/L 

3.60 mg/L 
1.60 mg/L 
4.00 mg/L 

N/A 
5.10 mg/L 

4.00 mg/L 
3.50 mg/L 

N/A 

N/A 

02/05/91 
05/20/91 
05/21/91 
07/09/91 
10/21/91 

6.91 S. U. 
6.85 S. U. 

6.99 S. U. 
6.88 S. U. 

N/A 

7.05 S. U. 

6.75 S. U. 
7.00 S. U. 
6.84 S. U. 

N/A 
6.95 s. u. 
6.56 S. U. 
7.07 S. U. 
636 S. U. 

N/A 

Specific conductance 

02/05/91 
05/20/91 
05/2 1/91 
07/09/91 
10/21/91 

0.755 mmhos/cm 
1.043 mmhos/cm 

1.037 mmhos/cm 
N/A 

N/A 

0.777 mmhos/cm 

1.068 mmhos/cm 
1.041 mmhos/crn 
0.980 mmhos/crn 

N/A 
0.731 mmhos/cin 

1.090 mmhos/cm 
1.015 mmhos/cm 
0.963 mmhos/cm 

N/A 

Temperature 

02/05/91 
05/20/91 
05/2 1/91 
07/09/91 
10/21/91 

9.8 C. 
14.7 C. 

16.3 C. 
N/A 

N/A 

10.6 C. 10.4 C. 

13.0 C. 
16.1 C. 
16.7 C. 

N/A N/A 
11.2 c. 
16.1 C. 
16.2 C. 

Well #1643 

Dissolved Oxygen 

07/22/91 
07/23/91 

10/23/91 
10/22/91 Dry 

5.30 mg/L 
5.40 mg/L 

4.50 mg/L 
N/A 

N/.A 

N/A 
N/A 

5.40 mg/L 

07/22/91 6.90 S. U. 

6.80 S. U. 
N/A 

N/A 

6.94 S. U. 
6.81 S. U. 

6.87 S. U. 
N/A 

N/A 
G.94 S. U 07j23 j 9 i  

10/22/91 N/A 
6.91 S. U. 10123 j g i  

Specific conductance 

07/22/91 
07/23/91 

1.432 mmhos/cm 
N/A 

1.434 mmhos/cm 
1.440 mmhos/crn 

N/A 
1.420 rnrnhos/cin 



1991 RCRA Sampling Field Results 

Test / Measurement 
Date 

start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #1643 

Specific conductance 

10/22/91 Dry 
10/23/91 

N/A 
1.391 mmhos/cm 

N/A 
1.336 mmhos/cm 

Temperature 

07/22/91 

10/22/91 Dry 
07/23/91 

10/23/91 

15.8 C. 
15.4 C. 

13.2 C. 
N/A 

N/A 

N/A 
15.0 c. 
13.1 C. 

Well #1644 

Dissolved Oxygen 

N/A 

N/A 
2.50 mg/L 

3.30 mg/L 

07/22/91 

10/22/91 Dry 
07/23/91 

10/23/91 

N/A 
2.70 me/L 

0712219 1 
07/23/91 
10/22/91 
10/23/91 

6.80 S. U. 

6.85 S. U. 
N/A 

N/A 

N/A 

N/A 
6.90 S. U. 

6.80 S. U. 

N/A 
7.02 S. U. 

6.93 S. U. 
N/A 

Specific conductance 

07/22/91 

10/23/91 

07/23/91 
10/22/91 Dry 

3.330 mmhos/cm 
N/A 
N/A 
N/A 

N/A 

N/A 
3.320 mmhos/cm 

1.000 mmhos/cm 

N/A 
3.310 mmhos/cm 

1.000 mmhos/cm 
N/A 

Temperature 

07/22/91 
07/23/91 

10/23/91 
10/22/91 Dry 

N/A 

N/A 
23.5 C. 

17.0 C. 

N/A 

N/A 
22.4 C. 

17.3 C. 

Well #1645 

Dissolved Oxygen 

6.60 mg/L 
NIA 

N/A 

N/A 
4.20 mg/L 

4.20 mg/L 

07/22/91 

10/22/91 Dry 
10/23/91 

07/23/91. 16.30 mg/L 
NIA 
N/A 



3713 
1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

Tcst / Measurement 
Date 

End of 
Sample 

Well #1645 

PH 

07/22/91 
07/23/91 
10/22/91 
1012319 1 

Specific conductance 

N/A 

N/A 
7.06 S. U. 

7.15 S. U. 

N/A 

N/A 
7.05 s. u. 
7.05 S. U. 

7.42 S. U. 

6.90 S. U. 
N/A 

N/A 

07/22/91 
07/23/91 

10/23/91 
10/22/91 Dry 

N/A 

N/A 
1.270 mmhos/cm 

0.929 mmhos/cm 

N/A 
1.360 mmhos/cm 

1.235 mrnhos/cm 
N/A 

Temperature 

07/22/91 
0712319 1 

10/23/91 
10/22/91 Dry 

N/A 
16.3 C. 
N/A 

15.8 c. 

N/A 

N/A 
15.5 C. 

16.1 C. 

Well #1646 

Dissolved Oxygen 

3.60 mg/L 
N/A 

N/A 
2.50 mg/L 
3.00 mg/L 

07/23/91 
07/24/91 
10/23/91 N ~ A  

PH 

07/23/91 
07/24/91 
10/23/91 

N/A 
6.95 S. U. 
3.78 s. u. 

N/A 
7.07 S. U. 

N/A 

7.07 S. U. 

4.09 S. U. 
N/A 

Specific conductance 

07/23/91 
07/24/91 
10/23/91 

1.400 mmhos/cm 
N/A 
N/A 

N/A 
1.400 rnrnhos/cm 
1.352 mmhos/cm 

N/A 

N/A 
1.410 mmhos/cm 

Temperature 

07/23/91 
07/24/91 
10/23/91 

N/A 
15.9 C. 
16.7 C. 

, N/A 
15.8 c. 
N/A 
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1991 RCRA Sampling Field Results 

Tcst / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #2010 

Dissolved Oxygen 

2.90 mg/L 
1.50 mg/L 
2.10 mg/L 

N/A 

1.30 mg/L 
1.60 mg/L 
1.00 mg/L 
1.50 mg/L 

1.50 mg/L 
1.70 mg/L 
1.90 mg/L 

N/A 

02/25/91 

10/09/91 

05/20/91 
07/16/91 

02/25/91 

07/16/9 1 
05/20/91 

10/09/9 1 

6.88 S. U. 
6.56 S. U. 
6.83 S. U. 
6.87 S. U. 

6.97 S. U. 
6.95 S. U. 
6.81 S. U. 
6.86 S. U. 

7.01 S. U. 
6.99 s. u. 
6.84 s. u. 
6.88 S. U. 

Specific conductance 

02/25/91 

10/09/9 1 

05/20/91 
07/ 16/9 1 

0.5S5 nimhos/cm 
OS70 mmhos/cm 
1.020 in m hos/cm 
0.956 iiimhos/cm 

0.550 rnmhos/cm 
0.566 mmhos/cm 
1.052 mmhos/cm 

N/A 

0.556 mmhos/cm 
0.798 mmhos/cm 
1.002 mmhos/cm 
0.953 mmhos/cm 

Temperature 

S.5 
13.7 C. 
14.7 C. 
13.3 C. 

02/25/91 
05 /20/9 1 
07/16/91 
10/09/91 

7.6 C. 
13.2 C. 
14.9 C. 
N/A 

8.6 C. 
13.8 C. 
15.2 c. 
13.7 C. 

Well #LO13 

Dissolved Oxygen 

02/06/91 
05/22/9 1 
07/02/91 
10/07/91 

1.60 mg/L 
2.00 mg/L 
4.40 mg/L 

N/A 

2.60 mg/L 
4.60 mg/L 
2.10 mg/L 
2.10 mg/L 

1.80 mg/L 
4.30 mg/L 
3.40 mg/L 

N/A 

PH 

05/22/91 
02/06/91 

07/02/91 
10/07/91 

7.12 S. U. 
7.19 S. U. 
7.01 S. U. 
7.16 S. U. 

7.14 S. U. 
7.52 S. U. 
7.09 S. U. 
7.19 S. U. 

7.08 S. U. 
7.28 s. u. 
7.06 S. U. 
7.24 S. U. 

Specific conductance 

02/06/91 
05/22/91 
07/02/91 
10/07/91 

0.266 rnmhos/cm 
0.836 mrnhos/crn 
0.788 rnrnhos/crn 

N/A 

0.282 mmhos/cm 
0.796 mmhos/crn 
0.798 rnrnhos/cm 
0.800 mmhos/cm 

0.300 mmhos/cm 
0.513 mmhos/cm 
0.815 mrnhos/cm 
0.796 mmhos/cm 

.. . 



Test / Measurement. 
Date 

1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

3 7 d, 3 
End of 
Sample 

Well #2013 

Temperature 

02/06/91 
05/22/91 
07/02/91 
10/07/91 

Well #2019 

Dissolved Oxygen 

02/04/91 
05/09/91 
07/01 /9 1 
10/15/91 

PH 

02/04/91 
05/09/91 
07/01 /9 1 
10/ 1S/9 1 

Specific conductance 

02/04/91 
05/09/91 
07/0 1 /9 1 
10/15/91 

Temperature 

02/04/91 
05/09/91 
07/01/91 
10/15/91 

Well #LO21 

Dissolved Oxygen 

02/20/91 
05/29/91 
07/29/91 
10/16/91 

02/20/91 
05/29/91 

13.7 C. 
15.3 C. 
16.1 C. 
13.6 C. 

5.90 mg/L 
7.00 mg/L 
3.80 mg/L 

N/A 

6.49 S. U. 
7.16 S. U. 
7.19 S. U. 
6.88 S. U. 

1.121 mmhos/cm 
1.150 mmhos/cm 
0.964 mmhos/cm 

N/A 

11.6 C. 
13.6 C. 
16.1 C. 
10.8 C. 

3.10 mg/L 
2.00 mg/L 
2.60 mg/L 

N/A 

7.05 S. U. 
6.66 S. U. 

13.2 C. 
15.5 c. 
15.9 C. 
12.6 C. 

2.00 mg/L 
2.90 mg/L 
1.85 mg/L 
2.00 mg/L 

7.09 S. U. 
7.27 S. U. 
7.19 S. U. 
7.06 S. U. 

1.015 mmhos/cm 
1.183 mmhos/cm 
0.971 mmhos/cm 
1.OSO mmhos/cm 

11.0 c. 
13.5 C. 
15.8 C. 
12.3 C. 

2.60 me/L 
2.40 mg/L 
4.90 mg/L 
1.80 mg/L 

7.06 S. U. 
7.09 S. U. 

13.0 C. 
15.6 C. 
15.6 C. 
13.3 C. 

2.20 mg/L 
2.20 mg/L 
1.85 mg/L 

N/A 

6.94 S. U. 
7.08 S. U. 
7.17 S. U. 
7.08 S. U. 

1.110 mmhos/cm 
1.252 mmhos/cm 
0.936 mmhos/cm 
1.010 mmhos/cm 

9.6 C. 
13.2 C. 
17.3 C. 
12.4 C. 

2.30 mg/L 
3.80 mg/L 
2.30 mg/L 

N/A 

7.16 S. U. 
7.18 S. U. 
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Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #2021 

07/29/91 
10/16/91 

7.06 S. U. 
7.20 S. U. 

7.08 S. U. 
7.23 s. u. 7.15 S. U. 

7.25 s. u. 
Specific conductance 

02/20/91 
05/29/91 
07/29/91 
10/ 16/91 

Temperature 

0.604 mmhos/cm 
0.858 mmhos/cm 
1.094 m m  hos/cm 
1.097 mmhos/cm 

0.606 mmhos/crn 
0.SSO mmhos/crn 
1.033 mmhos/cm 

N/A 

0.579 mmhos/cm 
O S 4 4  mmhos/cm 
0.771 mmhos/cm 
0.812 nimhos/cm 

02/20/91 
05/29/91 
07/29/91 
10/16/91 

10.7 C. 
17.5 C. 
14.4 C. 
N/A 

10.5 C. 
15.5 C. 
13.7 C. 
9.8 c .  

10.7 C. 
11.9 C. 
14.3 C. 
10.4 C. 

Well #2024 

Dissolved Oxygen 

2.50 mg/L 
2.30 mg/L 
0.99 mg/L 
1.60 mg/L 

N/A 

2.40 mg/L 
1.80 mg/L 
1.30 mg/L 
1.00 mg/L 
1.00 mg/L 

02/12/91 
06/ 10/9 1 
06/17/91 
07/15/91 
10/0 1 /9 1 

1.60 mg/L 
1.50 mg/L 
1.80 mg/L 
1.10 mg/L 

N/A 

02/ 12/91 
06/10/91 
06/ 17/9 1 
07/15/91 
10/01/91 

6.56 S. U. 
6.71 S. U. 
6.60 S. U. 
6.76 S. U. 
6.94 S. U. 

6.76 S. U. 
6.04 S. U. 
6.71 S. U. 
6.73 S. U. 
6.94 S. U. 

6.73 S. U. 
6.03 S. U. 
6.73 s. u. 
6.72 S. U. 
6.84 S. U. 

Specific conductance 

02/ 12/9 1 
06/10/91 
06/17/91 
07/15/91 
10/01/91 

0.311 mmhos/cm 
0.960 mmhos/cm 
1.013 mmhos/cm 
1.103 mmhos/crn 

N/A 

0.531 mmhos/cm N/A 
0.925 mmhos/cm 0.909 mmhos/cm 
0.936 mmhos/cm 0.948 mmhos/cm 
1.031 mmhos/cm 1.052 mmhos/cm 
0.827 mmhos/cm N/A 

Temperature 

02/12/91 
06/10/91 
06/17/91 
07/15/91 
10/0 1/9 1 

11.6 C. 
14.6 C. 
16.1 C. 
15.7 C. 
14.2 C. 

11.0 c. 
14.2 C. 

11.4 C. 
16.1 C. 

16.2 C. 
14.6 C. 
14.8 C. 

16.8 C. 
14.5 C. 
N/A 

. .. .- . ... . 



1991 RCRA Sampling Field Results 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #2027 

Dissolved Oxygen 

021/04/91 

07/02/91 
05/09/91 

10/09/91 

PH 

05/09/9 1 

10/09/91 

02/04/91 

07/02/91 

2.80 mg/L 
1.50 mg/L 
2.75 mg/L 

N/A 

4.40 mg/L 
2.60 mg/L 
3.00 mg/L 
3.10 mg/L 

4.20 mg/L 
2.60 mg/L 
3.85 mg/L 

N/A 

6.70 S. U. 
6.62 S. U. 
6.84 S. U. 
6.86 S. U. 

G.Y1 S. U. 
6.55 S. U. 
6.59 S. U. 
6.75 S. U. 

6.79 S. U. 
6.78 S. U. 
7.00 S. U. 
6.73 S. U. 

Specific conductance 

02/04/91 

10/05)/91 

05/09/91 
07/02/91 

0.598 mmhos/cm 
1.378 mmhos/cm 
1.361 mmhos/cm 

N/A 

0.004 mmhos/cm 
1.107 mmhos/cm 
1.102 mmhos/cm 
1.277 mmhos/cm 

0.448 mmhos/cm 
1.179 mmhos/cm 
0.933 mmhos/cm 
1.595 mmhos/cm 

Temperature 

02/04/91 
05/09/91 
07/02/91 
10/09/91 

12.5 c. 
14.4 C. 
16.9 C. 
N/A 

13.4 C. 
14.4 C. 
17.1 C. 
14.9 c. 

13.6 C. 
14.4 C. 
17.6 C. 
14.9 C. 

Well #2037 

Dissolved Oxygen 

02/04/91 
05/13/91 
07/03/91 
10/08/91 

2.30 mg/L 
1.20 mg/L 
1.70 mg/L 

N/A 

1.00 mg/L 
1.40 m?/L 
1.20 mg/L 
1.SO mg/L 

1.40 mg/L 
1.70 mg/L 
1.30 mg/L 

N/A 

02/04/91 

07/03/91 
10/08/91 

05/13/91 
6.90 S. U. 
6.55 S. U. 
6.86 S. U. 
7.20 S. U. 

6.56 S. U. 
6.54 S. U. 
6.87 S. U. 
7.09 S. U. 

6.89 S. U. 
6.88 S. U. 
6.87 S. U. 
7.04 S. U. 

Specific conductance 

02/04/91 
05/13/91 
07/03/91 
10/05/91 

0.001 mmhos/cm 
0.752 mmhos/cm 
0.853 mmhos/cm 

N/A 

0.004 mmhos/cm 
0.887 mmhos/cm 
0.875 mmhos/cm 
0.801 mmhos/cm 

0.003 mmhos/cm 
0.892 mmhos/cm 
0.854 mmhos/cm 
0.804 mmhos/cm 
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Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #2037 

Temperature 

02/04/91 
05/13/91 
07/03/91 
10/08/91 

11.2 c. 
14.2 c. 
15.3 C. 
N/A 

11.2 c. 
14.5 C. 
14.8 C. 

% 12.4 C. 

11.5 C. 
14.8 C. 
15.0 c. 
12.6 C. 

\Vel1 #2043 

Dissolved Oxygen 

02/28/91 
05/30/91 
07/16/91 
10/01/91 

2.20 mg/L 
2.00 mg/L 
1.40 mg/L 

N/A 

1.60 mg/L 
1.70 mg/L 
1.20 mg/L 
1.00 mg/L 

2.10 mg/L 
1.70 mg/L 
0.80 mg/L 

N/A 

PH 

02/28/91 
05/30/91 
07/16/91 
1010 1/9 1 

7.05 S. U. 
7.08 S. U. 
6.84 S. U. 
6.99 S. U. 

6.99 S. U. 
7.13 S. U. 
6.98 S. U. 
7.14 S. U. 

7.02 S. U. 
7.08 S. U. 
7.00 S. U. 
7.12 S. U. 

Specific conductance 

02/28/91 
05/30/91 
07/16/91 
10/01/91 

0.649 mmhos/cm 
0.930 mmhos/cm 
1.306 mmhos/cm 

N/A 

0.676 mmhos/cm 
0.942 mmhos/cm 
1.020 mmhos/cm 
1.048 mmhos/cm 

0.666 mmhos/cm 
0.937 mmhos/cm 
0.994 nimhos/cm 

N/A 

Temperature 

02/25/91 
05/30/91 
07/16/91 
10/0 1/91 

10.5 C. 
13.8 C. 
13.1 c. 
13.7 C. 

11.2 c. 
14.0 c. 
14.6 C. 
13.4 C. 

11.3 C. 
14.3 C. 
16.2 C. 
N/A 

Well #2051 

Dissolved Oxygen 

02/25/91 
05/30/91 
07/23 /9 1 
10/02/91 

1.80 mg/L 
1.80 mg/L 
2.00 mg/L 

N/A 

1.60 mg/L 
2.00 mg/L 
0.95 mg/L 
1.20 mg/L 

2.10 mg/L 
2.00 mg/L 
1.60 mg/L 

N/A 

02/25/91 
05/30/91 

6.81 S. U. 
6.57 S. U. 

6.56 S. U. 
6.82 S. U. 

6.88 S. U. 
6.89 S. U. 
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a Test / Measurement 

1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

End of 
Sample Date 

Well #2051 

6.86 S. U. 
6.97 S. U. 

07/23/91 
10/02/91 

6.94 S. U. 
6.93 S. U. 

6.93 S. U. 
6.96 S. U. 

Specific conductance 

0.553 mmhos/cm 
0.915 mmhos/cm 
0.953 mmhos/cm 
0.537 mmhos/cm 

02/25/9 1 

07/23/91 
O5/30/9 1 

10/02/91 

0.556 mmhos/cm 
OSSO mmhos/cm 
0.SS3 mmhos/cm 

N/A 

0.587 mmhos/crn 
0.SS1 mmhos/cm 
0.903 mmhos/cm 

N/A 

Temperature 

02/25/91 
05/30/91 
07/23/91 
10/02/91 

9.1 c. 
14.3 C. 
15.9 C. 
13.4 C. 

11.0 c. 
15.4 C. 
14.9 C. 
14.4 C. 

11.6 C. 
' 15.2 C. 

15.4 C. 
N/A 

Well #?OS2 a Dissolved Oxygen 

02/25/91 

071 1s/9 1 
10/02/91 

06/10/91 
06/17/91 

5.00 mg/L 
2.10 mg/L 
1.70 mg/L 
0.50 mg/L 
N/A 

3.40 mg/L 
2.30 mg/L 
1.50 mg/L 
1.20 mg/L 
1.50 mg/L 

3.70 mg/L 
1.90 mg/L 
2.30 mg/L 
1.25 mg/L 

N/A 

6.55 S. U. 
6.79 S. U. 

6.58 S. U. 
6.03 S. U. 
6.82 S. U. 
6.77 S. U. 
6.96 S. U. 

02/25/9 1 
O6/10/91 
06/17/91 
07/15/91 
10/02/91 

6.77 S. U. 
6.78 S. U. 
6.68 S. U. 
G.S1 S. U. 
6.87 S. U. 

6.70 S. U. 
6.79 S. U. 
7.01 S. U. 

Specific conductancc 

0.376 mmhos/cm 
1.035 rnmhos/cm 
1.013 mmhos/crn 
0.988 mmhos/cm 
0.937 mrnhos/cm 

02/25/91 
06/10/91 
061 17/9 1 

10/02/91 
07/18/91 

0.731 mmhos/cm 
1.041 mmhos/crn 
1.048 mmhos/crn 
1.218 rnmhos/crn 

N/A 

0.727 mmhos/cm 
1.020 mmhos/cm 
1.031 rnmhos/cm 
0.955 rnmhos/cm 

N/A 

Temperature 

02/25/91 11.2 c. 
14.6 C. 
14.6 C. 
17.5 C. 
13.1 C. 

10.8 C. 
13.9 C. 
12.8 C. 

10.9 c. 
15.7 C. 0GjlOj91 

06/17/91 

10/02/91 
07/15/91 

16.0 C. 
18.0 C. 
N/A 

15.7 C. 
12.4 C. 



.- , *.. . .. 2 . ~ 2 ,  

Test / Measurement 
Date 

1991 RCRA Sampling Field Results 

Start'of Start of 
Purge Sample 

End of 
Sample 

Well #2055 

Dissolved Oxygen 

02/07/91 
05/22/91 
07/01/91 
10/07/91 

3.20 mg/L 
2.20 mg/L 
1.30 mg/L 

N/A 

1.20 mg/L 
2.10 mg/L 
1.00 mg/L 
1.60 mg/L 

1.80 mg/L 
2.60 mg/L 
1.60 mg/L 

N/A 

02/07/91 
05/22/91 
07/01/91 
10/07/9 1 

Specific conductance 

6.88 s. u. 
7.06 S. U. 
7.35 s. u. 
7.02 S. U. 

6.93 s. u. 
7.14 S. U. 
7.35 s. u. 
7.16 S. U. 

6.97 s. u. 
7.04 S. U. 
7.21 S. U. 
7.02 S. U. 

N/A 

N/A 

0.767 mmhos/cm 
0.764 mmhos/cm 

0.440 mmhos/cm 
0.777'mmhos/cm 
0.783 mmhos/cm 
0.789 mmhos/cm 

0.360 mmhos/cm 
0.773 mmhos/cm 
0.783 mmhos/cm 
0.807 mmhos/cm 

02/07/91 
05/22/91 
07/0 1 /9 1 
10/07;/91 

Temperature 

02/07/91 
05/22/91 
07/01/91 

. 10/07/91 

11.1 c. 
14.2 C. 
16.6 C. 
15.1 c. 

11.3 C. 
14.4 C. 
15.9 C. 
14.0 C. 

12.1 c. 
14.7 C. 
15.7 C. 
13.6 C. 

Well #2066 

Dissolved Oxygen 

02/26/9 1 
05/29/91 
07/17/91 
10/02/91 . 

1.80 mg/L 
1.90 mg/L 
1.35 mg/L 

N/A 

1.70 mg/L 
3.70 mg/L 
1.00 mg/L 
2.00 mg/L 

3.00 mg/L 
1.80 mg/L 
1.25 mg/L 

N/A 

PH 

02/26/91 
05/29/9 1 
07/17/91 
10/02/91 

7.14 S. U. 
7.29 S. U. 
7.32 S. U. 
7.14 S. U. 

7.18 S. U. 
7.29 S. U. 
7.34 s. u. 
7.34 s. u. 

7.21 S. U. 
7.30 S. U. 
7.34 s. u. 
7.36 S. U. 

Specific conductance 

0.566 mmhos/cm 
0.700 mmhos/cm 
0.804 mmhos/cm 

N/A 

0.572 mmhos/cm 
0.700 mmhos/cm 
0.822 mmhos/cm 

N/A 

02/26/91 
05/29/91 
07/17/91 
10/02/91 

0.574 mmhos/cm 
0.700 mmhos/cm 
0.843 mmhos/cm 
0.857 mmhos/cm 

-22 f: 
~;, 5 s . . . .. 

.- I ., 
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1991 RCRA Sampling Field Results 

Test / Measurement  
Date  

Start of 
Purge 

Start of 
Sample 

E n d  of 
Sample 

\Vel1 #2066 

Tempera t  ure  

02/26/91 
05 /29/9 1 
07/17/91 
10/02/91 

9.8 C. 
14.1 c. 
15.7 C. 
13.0 C. 

10.3 C. 
15.3 C. 
13.8 C. 
13.3 C. 

10.9 c. 
14.7 C. 
13.9 C. 
N/A 

\Vel1 #2084 

Dissolved Oxygen 

02/05/91 
05/13/91 
07/03/91 
10/08/91 

1.70 mg/L 
2.00 mg/L 
1.40 mg/L 

N/A 

1.60 mg/L 
1.40 mg/L 
1.60 mg/L 
1.60 mg/L 

130 m g j L  
2.30 m g / L  
2.00 mg/L 

N/A 

02/05/91 

10/08/91 

05/13/91 
07/03/91 

6.64 S. U. 
6.83 S. U. 
6.46 S. U. 
6.62 S. U. 

6.65 S. U. 
6.80 S. U. 
6.70 S. U. 
6.80 S. U. 

6.68 S. U. 
6.83 S. U. 
6.74 s. u. 
6.77 S. U. 

Specific conductance 

02/05/9 1 
05/13/9 1 
07/03/91 
10/05/91 

1.070 mmhos/cm 
1.346 mnihos/cm 
1.705 nim hos/cm 
1.7% mmhos/cm 

N/A 
Ir593~nimhos/cm 
1.693 mmhos/cm 
1.641 nimhos/cni 

1.310 mmhos/cm 
1.591 mmhos/cm 
1.094 mmlios/cm 

N/A 

Tempera ture  

02/05/91 

07/03/91 
10/08/91 

05/13/91 
14.9 C. 
14.2 c: 
15.0 c. 
11.6 C. 

13.5 C. 
13.7 C. 

12.4 C. 
15.5 C. 

13.4 C. 
15.3 C. 
15.3 C. 
12.5 c. 

Well #2613 

Dissolved Oxygen 

02/27/91 

07/18/91 
06/03/91 

10/21/91 

2.60 mg/L 
1.60 mg/L 
4.50 mg/L 

N/A 

5.50 mg/L 
6.20 mg/L 
1.50 mg/L 
1.00 mg/L 

2.60 mg/L 
5.10 mg/L 
1.70 mg/L 

N/A 

02/27/91 
06/03/91 

6.75 S. U. 
6.94 S. U. 

6.97 S. U. 
6.73 S. U. 

7.01 S. U. 
6.75 S. U. 



1991 R C R 4  Sampling Field Results 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #2643 

6.77 S. U. 
6.75 S. U. 

6.82 S. U. 
6.87 S. U. 

6.82 S. U. 
6.77 S. U. 

07/18/91 
10/21/91 

Specific conductance 

1.329 mmhos/cm 
2.270 mmhos/cm 
1.914 mmhos/cm 

N/A 

1.237 mmhos/crn 
1.520 mmhos/crn 
1.996 mmhos/cm 
1.457 mmhos/cm 

1 .44  mmhos/cm 
1.770 mmhos/cm 
2.310 mmhos/cm 

N/A 

02/27/91 
06/03/91 
07/1S/91 
10/21/91 

Temperature 

02/27/91 
06/03/91 
07/ 18/9 1 
10/21/91 

10.3 C. 
15.8 c. 
15.9 C. 
N/A 

7.9 c. 
15.2 C. 
15.8 C. 
12.5 c. 

9.6 C. 
14.9 C. 
16.0 C. 
12.1 c. 

Well #2648 

Dissolved Oxygen 

02/21/91 
07/18/91 
10/16/91 

1.90 mg/L 
1.30 mg/L 

N/A 

2.35 mg/L 
1.60 mg/L 
1.90 mg/L 

2.00 mg/L 
1.90 mg/L 

N/A 

7.05 S. U. 
6.88 S. U. 
6.94 S. U. 

7.13 S. U. 
6.96 S. U. 
6.83 S. U. 

02/21/9 1 
07/15/91 
10/16/91 

6.95 S. U. 
7.05 S. U. 
6.77 S. U. 

Specific conductance 

02/21/91 
07/18/91 
10/16/91 

0.312 mmhos/cm 
0.857 mmhos/cm 

N/A 

0.596 mmhos/cm 
0.934 mm hos/cm 
0.901 mmhos/cm 

0.380 rnmhos/cm 
0.945 rnmhos/cm 
0.996 mmhos/cm 

Te m pc ra t ure 

02/21/91 
07/18/91 
10/16/91 

11.0 c. 
14.2 C. 
11.3 C. 

10.0 c. 
14.6 C. 
N/A 

10.0 c. 
14.8 C. 
11.5 c. 

Well #2649 

Dissolved Oxygen 

02/14/91 3.90 mg/L 4.40 mg/L 5.40 mg/L 

223 



e Test / Measurement 

1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

End of 
Sample Date 

\Vel1 #2649 

Dissolved Oxygen 

07/30/91 
10/23/91 

3.50 mg/L 
N/A 

2.50 mg/L 
2.00 mg/L 

02/14/91 
07/30/91 
10/23/91 

6.50 S. U. 
6.55 S. U. 
7.15 S. U. 

6.69 S. U. 
6.54 S. U. 
6.79 S. U. 

6.56 S. U. 
6.76 S. U. 
5.23 S. U. 

Specific conductance 

02/14/91 
07/30/91 
10/23/91 

0.010 mmhos/cm 
3.540 mmhos/cm 

N/A 

0.030 mmhos/cm 
3.560 mmhos/cm 
2.130 mmhos/cm 

0.030 mmhos/cm 
3.450 mmhos/cm 
2.060 mmhos/cm 

Tcmperature 

02/14/91 5.3 c. 
14.9 C. 
N/A 

9.6 C. 
13.9 C. 
14.1 C. 

9.4 c. 
13.9 C. 
13.7 C. 

\Vel1 #3001 

Dissolved Oxygen 

02/20/9 1 

07/09/91 
10/15/91 

05/23/91 
2.20 mg/L 
1.40 mg/L 
1.70 mg/L 
N/A 

1.60 mg/L 
2.10 mg/L 
2.20 mg/L 
2.00 mg/L 

1.30 mg/L 
2.40 mg/L 
1.90 mg/L 

N/A 

02/20/91 
05/23/91 
07/09/91 
10/15/91 

6.95 S. U. 
7.01 S. U. 
7.59 s. u. 
5.99 s. u. 

6.93 S. U. 
7.56 S. U. 

7.25 s. u. 
7.58 s. u. 
7.79 s. u. 
5.97 s. u. 

7.65 S. U. 
7.24 S. U. 

Specific conductance 

02/20/91 
05/23/9 1 
07/09/91 
10/15/91 

0.396 mmhos/cm 
0.315 mmhos/cm 
0.52s mmhos/cm 

N/A 

0.179 mmhos/cm 
0.306 mmhos/cm 
0.254 mmhos/cm 
0.711 mmhos/cm 

0.150 mmhos/cm 
0.256 nimhos/cin 
0.256 mmhos/cm 
0.223 mmhos/cm 

Temperature 

02/20/91 
05/23 /9 1 a 07/09/91 

9.5 c. 
13.5 C. 

10.8 c. 
13.5 C. 
13.5 C. 

10.4 C. 
13.2 C. 
13.3 C. 11.9 c. 



1991 RCRA Sampling Field Results 

Start of  
Purge 

Start of 
Sample 

End of 
Sample 

Test / Measurement 
Date 

Well #3001 

Temperature 

11.5 C. 10/15/9 1 11.2 c. 

Well #3008 

Dissolved Oxygen 

1.20 mg/L 
1.60 mg/L 

1.00 mg/L 
N/A 

N/A 
N/A 

3.40 mg/L 

1.60 mg/L 

0.95 mg/L 
1.10 mg/L 

N/A 

N/A 

3.20 mg/L 

2.10 mg/L 

1.70 mg/L 

N/A 

N/A 

N/A 

02/07/91 

05/29/91 
05/28/91 

0712419 1 
0712519 1 
10/14/91 

5.22 s. u. 
7.04 S. U. 

7.92 S. U. 
7.99 s. u. 

N/A 

N/A 

s.11 s. u. 
7.48 s. u. N/A 

02/07/91 
05/28/91 
05/29/91 
07/21/91 
07/25/91 
10/14/91 

7.77 s. u. 
5.13 S. U. 

7.42 S. U. 

7.58 s. u. 

N/A 

N/A 7.49 s. u. 
8.17 S. U. 

Specific conductance 

02/07/91 
05/28/91 
0512919 1 

07/25/91 
10/14/91 

07/21/91 

0.212 mrnhos/crn 
0.300 rnmhos/cm 

0.360 mmhos/cm 
N/A 

N/A 
N/A 

0.196 mrnhos/crn 
N/A 

0.348 mrnhos/crn 
N/A 

0.3SO mmhos/crn 
0.293 mmhos/crn 

0.205 mmhos/crn 

0.528 mmhos/cm 

0.498 mmhos/cm 
0.299 mmhos/cm 

N/A 

N/A 

Temperature 

11.2 c .  

14.5 C. 
N/A 

10.1 c. 
14.6 C. 

14.9 C. 
13.3 C. 

N/A 

N/A 

02/07/91 
05/25/91 
05/29/91 
07/24/91 
07/25/91 
10/14/91 

9.1 C. 
12.8 C. 

16.1 C. 
N/A 

N/A 

N/A 

N/A 
14.7 C. 
13.3 C. 

Well #3010 

Dissolved Oxygen 

02/04/91 
05/21/91 

10/17/91 
07/16/91 

1.20 mg/L 
0.90 mg/L 
2.10 mg/L 

N/A 

2.20 mg/L 
1.40 mg/L 
1.20 mg/L 
1.50 mg/L 

2.30 mg/L 
1.50 mg/L 

.. . 



1991 RCRA Sampling Ficld Rcsults 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #3010 

02/04/91 
05/21/91 
07/16/91 
10/17/91 

7.05 S. U. 
6.73 S. U. 
6.S9 S. U. 
6.95 S. U. 

6.95 S. U. 
6.69 s. u. 
6.72 S. U. 
6.54 S. U. 

6.94 S. U. 
6.74 S. U. 
6.79 S. U. 
7.09 S. U. 

Specific conductance 

02/01/91 

07/16/91 
10/17/91 

0512119 1 
1.2% mmhos/cm 
1.221 mmhos/cm 
1 .39  mmhos/cm 

N/A 

1.1S6 mmhos/cm 
1.307 mmhos/cm 
1.392 mmhos/crn 
1.445 mmhos/cm 

1.209 nirnhos/cin 
1.333 mmhos/cni 
1 . W  mmhos/cm 
1.306 mmhos/cm 

Temperature 

02/04/91 

07/16/91 
05/21/91 

lo/ 17/91 

9.2 c. 
13.2 C. 
15.5 C. 
N/A 

11.6 C. 
14.1 e. 

11.6 C. 
14.1 c. 
13.0 c. 
10.2 e. 

15.1 C. 
11.2 e. 

Well #3011 

Dissolved Oxygen 

02/21/91 
07/22/91 
10/03/9 1 

3.10 mg/L 
1.30 mg/L 

N/A 

o s 0  mg/L 
0.60 mg/L 
1.50 mg/L 

1.20 mg/L 
1.10 mg/L 
N I A  

PH 

07/22/91 
02/21 /91 

10/03/91 

7.05 S. U. 
7.00 S. U. 
6.41 S. U. 

7.09 S. U. 
7.30 S. U. 
6.93 S. U. 

7.14 S. U. 
6.99 s. u. 
6.S2 S. U. 

Specific conductance 

02/21/9 1 
07/22/91 
10/03/91 

0.002 mmhos/cm 
0.677 mmhos/cm 

N/A 

0.255 mmhos/cm 
0.712 mmhos/cm 
0.666 mmhos/cm 

0.002 mmhos/cin 
0.6SO mmhos/cm 

N/A 

Temperature 

02/21/91 

10/03/91 
07/22/91 

10.2 c. 
18.1 c. 
13.6 C. 

10.5 C. 
17.3 C. 
13.4 C. 

11.1 c. 
11.4 C. 
N/A 



1991 RCRA Sampling Field Results 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #3013 

Dissolved Oxygen 

02/06/91 
05/22/91 
07/02/91 
10/07/91 

1.10 mg/L 
1.20 mg/L 
1.70 mg/L 
N/A 

4.90 mg/L 
6.40 mg/L 
5.00 mg/L 
7.00 mg/L 

5.40 mg/L 
6.20 mg/L 
5.30 mg/L 
N/A 

02/06/91 
05/22/91 
07/02/91 
10/07/91 

6.97 S. U. 
6.91 S. U. 
6.63 S. U. 
7.03 S. U. 

7.11 S. U. 
7.33 s. u. 
7.19 S. U. 
7.33 s. u. 

7.29 s. u. 
7.36 S. U. 
7.17 S. U. 
7.36 S. U. 

Specific conductance 

02/06/9 1 
05/22/91 
07/02/91 
10/07/91 

Temperature 

0.372 mmhos/cm 
1.314 mmhos/cm 
1.372 mmhos/cm 

N/A 

0.460 mmhos/cm 
0.836 mmhos/cm 
0.567 mmhos/cm 
0.907 mmhos/cm 

0.252 mmhos/cm 
0.834 mmhos/cm 
0.856 mmhos/cm 
0.856 mmhos/cm 

13.2 C. 
15.1 c. 
15.3 C. 
13.3 C. 

02/06/91 
05/22/91 
07/02/91 
10/07/91 

12.8 C. 
15.0 c. 
15.1 c. 
12.8 C. 

13.2 C. 
15.3 C. 
15.4 C. 
13.6 C. 

Well #3019 

Dissolved Oxygen 

02/04/91 
05/09/91 
07/01/91 
10/15/91 

1.90 mg/L 
1.80 mg/L 
2.10 mg/L 
N/A 

3.60 mg/L 
2.90 mg/L 
1.70 mg/L 
1.80 mg/L 

3.40 mg/L 
3.40 mg/L 
2.30 mg/L 
N/A 

02/04/91 
05/09/91 
0710 119 1 
10/15/91 

6.83 S. U. 
6.82 S. U. 
6.80 S. U. 
6.81 S. U. 

7.12 S. U. 
7.05 S. U. 
7.09 S. U. 
6.84 S. U. 

7.13 S. U. 
7.10 S. U. 
7.11 S. U. 
7.08 S. U. 

Specific conductance 

02/04/91 
05/09/91 
07/01/91 
10/15/91 

1.510 mmhos/cm 
1.455 mmhos/cm 
1.420 mmhos/cm 

N/A 

0.877 mmhos/cm 
0.872 mmhos/cm 
0.965 mmhos/cm 
1.372 mmhos/cm 

0.863 mmhos/cm 
0.843 mmhos/cm 
1.033 mmhos/cm 
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1991 RCRA Sampling Field Results 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #3019 

Temperature 

02/04/91 
05/09/91 
07/0 1/9 1 
10/15/91 

11.1 c. 
12.6 C. 
15.3 C. 
12.6 C. 

10.8 C. 
13.1 C. 
16.3 C. 
12.4 C. 

11.6 C. 
13.0 C. 
15.2 C. 
12.3 C. 

Well #3021 

Dissolved Oxygen 

02/27/91 
05/28/91 
07/15/91 
10/01/91 

5.60 mg/L 
3.10 mg/L 
1.70 mg/L 

N/A 

6.00 mg/L 
1.70 mg/L 
4.30 mg/L 
1.10 mg/L 

6.00 mg/L 
7.10 mg/L 
4.20 mg/L 

N/A 

PH 

02/27/91 
05/28/91 
07/15/91 
10/01/91 

7.33 s. u. 
7 . u  s. u. 
7.03 S. U. 
7.06 s. u. 

7.34 s. u. 
7.05 S. U.' 
7.55 s. u. 
6.98 S. U. 

7.44 s. u. 
7.64 S. U. 
7.46 s. u. 
7.56 S. U. 

Specific conductance 

02/27/91 
05/28/91 
07/15/91 
10/0 1/9 1 

0.345 mmhos/cm 
0.704 mmhos/cm 
0.765 mmhos/cm 

N/A 

0.361 mmhos/cm 
0.776 mmhos/cm 
0.507 mmhos/cm 
0.777 mmhos/cm 

0.311 mmhos/cm 
0.506 mmhos/cm 
0.523 mmhos/cm 

N/A 

Temperature 

02/27/91 
05/28/91 
07/15/91 
10/01/91 

8.5 C. 
13.8 C. 
15.0 C. 
N/A 

10.2 c. 
13.7 C. 
14.5 C. 
14.2 C. 

11.5 C. 
13.1 C. 
14.2 C. 
N/A 

Well #3037 

Dissolved Oxygen 

02/04/91 
05/14/91 
05/15/91 
07/03/91 
10/08/91 

1.40 mg/L 
1.10 mg/L 
0.80 mg/L 
1.20 mg/L 

N/A 

6.66 S. U. 

1.40 mg/L 
1.30 mg/L 
1.50 mg/L 
1.20 mg/L 
3.40 mg/L 

6.66 S. U. 

1.60 mg/L 
1.50 mg/L 
2.00 mg/L 
1.90 mg/L 

N/A 

PH 

02/04/91 6.62 S. U. 



1991 RCRA Sampling FieId Results 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End ol 
Sample 

Well #3037 

6.68 S. U. 
6.58 S. U. 
6.73 S. U. 
6.85 S. U. 

05/14/91 
05/15/91 
07/03/91 
10/08/91 

6.50 S. U. 
6.43 S. U. 
6.74 S. U. 
6.90 S. U. 

6.68 S. U. 
6.67 S. U. 
6.77s. U. 
6.85 S. U. 

Specific conductance 

0.006 mmhos/cm 
2.010 mmhos/cm 
2.080 mmhos/cm 
1.%1 mmhos/cm 

N/A 

0.OOG m 111 hos/ c in 
1.9Sl mm hos/cm 
2.240 mmhos/cm 
1.914 mmhos/cm 
1.536 mmhos/cm 

02/04/91 
05/14/91 
05/15/91 
07/03/91 
10/05/91 

0.002 mmhos/cm 
1.991 mmhos/cm 
2.270 mmhos/cm 
1.000 mmhos/cm 
1.316 mmhos/cm 

Temperature 

02/04/91 
05/14/91 
05/15/91 
07/03/91 
10/08/91 

11.3 C. 
13.5 C. 
14.1 C. 
14.8 C. 
N/A 

11.4 C. 
14.0 c. 
14.2 c. 
14.5 C. 
12.8 C. 

12.0 c. 
11.3 C. 
14.1 c. 
15.1 C. 

Well #3043 

Dissolved Oxygen 

02/28/91 
05/30/91 
07/16/91 
10/01/91 

2.40 mg/L 
1.70 mg/L 
1.00 mg/L 

N/A 

1.60 mg/L 
1.60 mg/L 
0.85 mg/L 
2.20 mg/L 

1.60 mg/L 
1.50 mg/L 
1.00 mg/L 

N/A 

6.97 S. U. 
7.12 S. U. 
7.18 S. U. 

7.07 S. U. 
7.16 S. U. 

02/28/91 
05/30/91 
07/16/91 
10/0 1 /9 1 

Specific conductance 

02/28/91 
05/30/91 
07/16/91 
10/01/9 1 

7.06 S. U. 
7.21 S. U. 
7.20 S. U. 
7.25 S. U. 

7.22 S. U. 
7.29 S. U. 7.25 s. u. 

0.475 mmhos/cm 
0.753 mmhos/cm 
0.717 mmhos/cm 

N/A 

0.525 mmhos/cm 
0.764 mmhos/cm 
0.718 mmhos/cm 
0.746 mmhos/cm 

0.531 mmhos/cm 
0.741 mmhos/cm 
0.707 mmhos/cm 

N/A 

Temperature 

02/28/91 
05/30/91 
07/16/91 
10/0 1/9 1 

10.3 C. 
14.1 C. 
14.1 C. 
13.7 C. 

11.4 C. 
14.4 C. 
17.5 C. 
N/A 

11.1 c. 
14.5 C. 
15.0 C. 
13.1 C. 

. . . . . .. . .. .. . 



1991 RCRA Sampling Field Results 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #3055 

Dissolved Oxygen 

02/11/91 
05 /22/9 1 
07/0 1 /9 1 
10/07/91 

1.00 mg/L 
1.20 mg/L 
0.70 mg/L 

N/A 

1.80 mg/L 
1.20 mg/L 
1.00 mg/L 
1.00 mg/L 

2.40 mg/L 
1.40 mg/L 
1.30 mg/L 

N/A 

02/11/91 
05/22/91 
07/0 1 /9 1 
10/07/91 

6.69 S. U. 
6.82 S. U. 
7.00 S. U. 
6.78 S. U. 

6.86 S. U. 
6.84 S. U. 
7.04 S. U. 
6.86 S. U. 

6.69 S. U. 
6.92 S. U. 
7.25 s. u. 
6.92 S. U. 

Specific conductance 

021 11/9 1 
05/22/9 1 
07/01/91 
10/07/91 

0.001 mmhos/cm 
1.433 mmhos/cm 
1.357 mmhos/cm 

N/A 

0.484 mmhos/cm 
1.446 mmhos/cm 
1.352 mmhos/cm 
1.244 mmhos/cm 

0.002 mmhos/cm 
1.378 mmhos/cm 
1.351 mmhos/cin 
1.324 mrnhos/cm 

Temperature 

02/ 11/9 1 
05/22/91 
07/01/91 
10/07/91 

11.4 C. 
15.1 C. 
15.6 C. 
13.1 C. 

12.0 c. 
15.2 C. 

10.7 C. 
14.1 C. 
15.7 C. 
13.2 C. 

15.3 C. 
13.3 C. 

Well #3066 

Dissolved Oxygen 

02/26/91 
05/29/91 
07/17/91 
10/02/91 

1.80 mg/L 
2.00 mg/L 
1.15 mg/L 

N/A 

2.50 mg/L 
1.80 mg/L 
1.20 mg/L 
1.40 mg/L 

3.40 n w / L  ~ 

2.00 ms/L 
1.30 mg/L 

N/A 

PH 

02/26/91 
05/29/9 1 
07/17/91 
10/02/91 

7.09 S. U. 
7.13 S. U. 
7.05 S. U. 
6.93 S. U. 

7.26 S. U. 
7.44 s. u. 
7.14 S. U. 
6.90 S. U. 

7.11 S. U. 
7.18 S. U. 
6.97 S. U. 
7.05 S. U. 

Specific conductance 

1.100 mmhos/cm 
1.500 mmhos/cm 
1.000 mmhos/cm 

N/A 

02/26/91 
05/29/91 
07/17/91 
10/02/91 

0.686 mmhos/cm 
0.800 mmhos/cm 
1.804 mmhos/cm 

N/A 

0.979 mmhos/cm 
1.500 mmhos/cm 
1.000 mmhos/crn 
1.400 mmhos/cm 
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1991 RCRA Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Test / Measurement 
Date 

Well #3066 

Temperature 

9.5 c. 
1.5.4 C. 
17.4 C. 
13.0 C. 

02/26/91 
05/29/91 
071 17/9 1 
10/02/91 

10.7 C. 
14.6 C. 

11.1 c. 
14.4 C. 
17.8 C. 
N/A 

1.5.3 C. 
13.0 C. 

Well #3084 

Dissolved Oxygen 

02/27/9 1 
OS/ 13/91 
07/11/91 
10/08/91 

4.50 mg/L 
6.30 mg/L 
4.20 mg/L 

N/A 

2.70 mg/L 
2.90 mg/L 
2.00 mg/L 
6.80 mg/L 

4.60 mg/L 
5.00 mg/L 
5.20 mg/L 

N/A 

6.86 S. U. 
7.42 S. U. 
6.74 S. U. 
6.76 S. U. 

7.19 S. U. 02/27/91 
05/13/91 
07/11/91 
10/08/91 

7.27 S. U. 
7.49 s. u. 
7.81 S. U. 
6.74 S. U. e 7.37 s. u. 

7.67 S. U. 
7.98 S. U. 

Specific conductance 

02/27/91 
05/ 13/91 
07/11/91 
10/08/91 

0.937 mmhos/cm 
1.297 mmhos/cm 
1.167 mmhos/cm 

N/A 

1.242 mmhos/cm 
1.500 mmhos/cm 
1.949 mmhos/cm 
1.982 mmhos/cm 

1.072 mmhos/cm 
1 301 m m h os / c  111 
1 .OS4 m m hos/cm 
0.94G nimhos/cm 

Temperature 

5.6 C. 
14.0 C. 
15.5 C. 
13.4 C. 

02/27/91 
05/13/91 
07/11/91 
10/08/91 

9.5 c. 
13.3 C. 
16.5 C. 

9.2 C. 
14.6 C. 
16.0 C. 
13.0 C. 12.9 C. 

Well #4001 

Dissolved Oxygen 

02/ 1 1/9 1 
05/21/9 1 
07/30/91 
10/16/91 

PH 

2.40 mg/L 
1.70 mg/L 
2.15 mg/L 

N/A 

2.20 mg/L 
1.50 mg/L 
1.50 mg/L 
1.80 mg/L 

2.70 mg/L 
1.40 mg/L 
1.90 mgjL 

N/A 

02/11/91 
05/21/91 

6.88 S. U. 
7.62 S. U. 

7.46 s. u. 
7.19 S. U. 

7.23 S. U. 
7.21 S. U. 



1991 R C R 4  Sampling Field Results 

Test / Measurement 
Date 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Well #4001 

PH 

07/30/91 
10/16/91 

Specific conductance 

7.31 S. U. 
7.46 s. u. 

7.26 S. U. 
7.28 s. u. 

7.78 S. U. 
7.54 s. u. 

02/ 11/9 1 0.001 mmhos/cm 
05/21/91 0.627 mmhos/cm 
07/30/91 0.544 'mmhos/cm 
10/16/91 N/A 

Tern perat ure 

0.003 mmhos/cm 
0.855 mmhos/cm 
0.745 mmhos/cm 
0.701 mrnhos/cm 

0.001 mmhos/crn 
0.553 mmhos/crn 
0.3G9 mmhos/cm 
0.335 mrnhos/cm 

02/11/91 
05/21/91 
07/30/91 
10/16/91 

10.0 c. 
12.5 c. 
13.8 C. 
N/A 

10.7 C. 11.1 c. ' 

12.6 C. 
14.5 C. 
10.7 C. 

13.3 C. 
14.2 c. 
11.2 c. 

Well #4008 

Dissolved Oxygen 

02/07/91 
05/20/91 
07/15/9 1 
10/14/91 

3.10 mg/L 
3.10 mg/L 
3.70 mg/L 

N/A 

1.SO mg/L 
1.10 mg/L 
1.30 mg/L 
1.00 mg/L 

1.60 mg/L 
1.30 mg/L 
1.50 mg/L 

N/A 

PH 

02/07/91 
05/20/91 
07/15/91 
10/14/91 

7.01 S. U. 
6.73 S. U. 
7.10,s. U. 
7.34 s. u. 

7.15 S. U. 
7.00 S. U. 
7.04 S. U. 
7.30 S. U. 

7.17 S. U. 
7.05 S. U. 
6.96 S. U. 
7.28 s. u. 

Specific conductance 

02/07/91 
05/20/91 
07/15/91 
10/14/91 

0.418 mmhos/cm 
0.605 mmhos/cm 
0.623 mmhos/cm 

N/A 

0.305 mmhos/cm 
0.475 mmhos/cm 
0.458 mmhos/cm 
0.435 mmhos/cm 

0.328 mmhos/cm 
0.473 mmhos/cm 
0.463 mmhos/cm 
0.421 mmhos/cm 

Temperature 

02/07/91 
05 /20/9 1 
07/15/91 
10/14/91 

10.6 C. 
13.4 C. 
13.9 C. 
N/A 

10.4 C. 

13.6 C. 
11.9 C. 

133 C. 
9.8 C. 

13.4 C. 
14.1 C. 
11.3 C. 



1991 RCR4 Sampling Field Results 

Start of 
Purge 

Start of 
Sample 

End of 
Sample 

Test / Measurement 
Date 

Well #4010 

Dissolved Oxygen 

1.90 mg/L 
1.50 mg/L 
2.90 mg/L 
1.50 mg/L 

1.90 mg/L 
2.20 mg/L 
2.40 mg/ L 

N/A 

02/25/91 
05/29/91 
07/29/91 
10/09/91 

1.50 mg/L 
2.30 mg/L 
3.20 mg/L 

N/A 

02/25/91 
05/29/91 
07/29/91 
10/09/9 1 

7.23 s. u. 
6.93 S. U. 
7.12 S. U. 
7.29 S. U. 

7.29 s. u. 7.35 s. u. 
7.21 S. U. 
7.25 s. u. 
7.30 S. U. 

7.32 S. U. 
7.06 S. U. 
7.34 s. u. 

Specific conductance 

02/25/91 
05/29/91 
07/29/91 
10/09/91 

Temperature 

0.573 rnmhos/cm 
0.886 mmhos/cm 
0.799 mmhos/cm 

N/A 

0.301 mmhos/cm 
0.899 mmhos/cm 
0.817 mmhos/cm 
0.801 mmhos/cm 

0.306 mmhos/cm 
0.846 mmhos/cm 
0.816 mmhos/cm 
0.745 mmhos/c.iil 

02/25/91 
05/29/91 
07/29/91 
10/09/91 

8.5 c. 
17.4 C. 
14.0 c. 
N/A 

9.9 c. 9.5 
15.1 '. 
13.2 C. 
13.2 C. 

15.1 C. 
14.1 C. 
13.2 C. 

Well #do11 

Dissolved Oxygen 

02/21/91 
06/ 19/9 1 
07/30/91 
10/02/91 

2.00 mg/L 
1.90 mg/L 
3.25 mg/L 

N/A 

1.00 mg/L 
1.20 mg/L 
3.70 mg/L 
2.20 mg/L 

1.20 mg/L 
1.70 mg/L 
2.55 mg/L 

N f A  

02/21/91 
06/19/91 
07/30/91 
10/02/91 

Specific conductance 

6.91 S. U. 
6.98 S. U. 
7.18 S. U. 
6.88 S. U. 

7.10 S. U. 
6.98 S. U. 
7.13 S. U. 
7.15 S. U. 

7.06 S. U. 
7.02 S. U. 
7.17 S. U. 
7.26 S. U. 

02/21/91 
06/19/91 
07/30/91 
10/02/91 

0.003 mmhos/cm 
0.918 mmhos/cm 
0.947 mmhos/cm 

N/A 

0.001 mmhos/cm 
0.893 mmhos/cm 
0.895 mmhos/cm 
0.868 mmhos/cm 

0.002 mmr,us/cm 
0.875 mmhos/cm 
0.933 mmhos/cm 



Test / Measurement 
Date 

1991 RCRA Sampling Field Results 

Start of Start of 
Purge Sample 

End of 
Sample 

Well #4011 

Temperature 

02/21/91 
061 19/9 1 
07/30/91 
10/02/91 

Well #4013 

Dissolved Oxygen 

02/06/91 
05/22/91 
07/17/91 
10/07/91 

02/06 /91 
05 j22j91 
07/17/91 
10/07/91 

Specific conductance 

02/06/91 
05/22/91 
07/17/91 
10/07/91 

Temperature 

02/06/91 

07/17/91 
10/07/91 

05/22/91 

9.8 c. 
13.3 C. 
14.1 C. 
13.3 C. 

1.60 mg/L 
0.70 mg/L 
1.10 mg/L 

N/A 

7.35 s. u. 
7.09 S. U. 
7.005. u. 
7.34 s. u. 

0.004 mmhos/cm 
1.449 mmhos/cm 
1.695 mmhos/cm 

N/A 

13.3 C. 
15.5 C. 
14.5 C. 
8.0 c. 

9.4 c. 
15.2 C. 
14.3 C. 
13.9 C. 

1.60 mg/L 
0.70 mg/L 
2.10 mg/L 
2.00 mg/L 

7.47 s. u. 
7.49 s. u. 
7.20 S. U. 
7.22 S. U. 

0.660 mmhos/cm 
1.527 nimhos/cm 
1.606 mmhos/cm 
2.170 mmhosycm 

13.3 C. 
15.5 C. 
15.1 C. 
13.9 C. 

10.4 C. 
15.5 C. 
13.4 C. 
N/A 

1.00 mg/L 
1.50 mg/L 
1.80 mg/L 

N./A 

7.46 s. u. 
7.51 S. U. 
7.21 S. U. 
7.23 s. u. 

0.007 mmhos/cm 
1.544 mmhos/cm 
1.742 mmhos/cm 
2.160 mmhos/cin 

13.3 C. 
15.5 C. 
15.3 C. 
13.8 C. 



1991 RCR4 Sampling Field Results 

Well 
and Date 

Total depth 
of well 

Water level 
from well top 

Total purge 
amount 

Well #lo04 

02/05/91 
05/20/91 
10/07/91 

Well #lo24 

02/27/91 
05/24/91 
07/15/91 
10/01/91 

Well #lo25 

021 1219 1 
05/20/91 
0512 119 1 
071 1119 1 
10/09/91 

Well #lo27 

02/04/91 
05/13/91 
07/02/91 
10/09/91 

Well #lo28 

02/05/91 

07/02/91 
10/07/91 

05/16/91 

Well #lo30 

02/05/91 
05/21/91 
05/24/91 
0711 1/91 
07/12/91 
10/15/91 
10/16/91 

Well #lo31 

021 1219 1 
05/28/91 
07/30/91 
10/23/91 

Well #lo38 

0211 1/91 

N/A 
32.68 Ft. 
32.90 Ft. 

30.20 Ft. 
30.41 Ft. 
30.60 Ft. 
30.40 Ft. 

25.55 Ft. 

26.65 Ft. 

25.52 Ft. 
25.52 Ft. 

25.78 Ft. 

32.60 Ft. 
32.60 Ft. 
32.80 Ft. 
32.82 Ft. 

32.10 Ft. 
32.60 Ft. 
37.80 Ft. 
32.80 Ft. 

32.00 Ft. 
32.05 Ft. 
32.30 Ft. 
32.30 Ft. 

32.30 Ft. 
32.30 Ft. 

N/A 

29.60 Ft. 
30.84 Ft. 
29.70 Ft. 
29.90 Ft. 

29.60 Ft. 

N/A 
N/A 
N/A 

3.20 Ft. 
9.81 Ft. 

11.20 Ft. 
12.10 Ft. 

11.95 Ft. 
11.75 Ft. 
22.12 Ft. 
11.20 Ft. 
11.23 Ft. 

8.55 Ft. 
9.52 Ft. 

10.67 Ft. 
11.00 Ft. 

30.70 Ft. 
30.35 Ft. 
N/A 
N/A 

26.40 Ft. 
25.00 Ft. 
21.80 Ft. 
21.65 Ft. 

23.98 Ft. 
29.80 Ft. 

N/A 

21.59 Ft. 
24.54 Ft. 
24.20 Ft. 
24.11 Ft. 

13.73 Ft. 

52.89 Gal. 
40.35 Gal. 
38.00 Gal. 
55.50 Gal. 

26.64 Gal. 
26.97 Gal. 

30.00 Gal. 
52.00 Gal. 

N/A 

47.10 (7.11. 
45.21 
43.3. 
6S.OU i 

N/A 
4.40 Gal. 
N/A 
N/A 

10.90 Gal. 
13.81 Gal. 
14.70 Gal. 
15.00 Gal. 

42.60 Gal. 
N/A 

N/A 

9.80 Gal. 
12.34 Gal. 
10.77 Gal. 
43.00 Gal. 

31.00 Gal. 



1991 RCRA Sampling Field Results 

Total purge 
amount 

Well 
and Date 

Total depth 
of well 

Water level 
from well top 

Well #lo38 

05/ 16/91 
07/17/91 
07/18/91 
10/08/91 

29.60 Ft. 
29.87 Ft. 

29.82 Ft. 
N/A 

13.60 Ft. 
13.73 Ft. 

13.70 Ft. 
N/A 

31.00 Gal. 
31.62 Gal. 

55.00 Gal. 
N/A 

Well #lo52 

02/25/91 
05/28/91 
07/18/91 
10/02/91 
10/03 /9 1 

Well #lo72 

31.48 Ft. 
31.71 Ft. 
31.85 Ft. 
31.70 Ft. 
N/A 

3.17 Ft. 
6.00 Ft. 

14.12 Ft. 
23.24 Ft. 

9.75 Ft. 

55.50 Gal. 
50.36 Gal. 
43.30 Gal. 
59.00 Gal. 
N/A 

02/05/91 
05/16/91 
10/07/91 

N/A 
31.60 Ft. 
32.86 Ft. 

Well #lo74 

02/06/91 
05/23/91 
05/24/91 
07/15/91 
07/16/91 
10/16/91 

24.60 Ft. 
24.82 Ft. 

24.60 Ft. 

24.85 Ft. 

N/A 

N/A 

7.90 Ft. 32.70 Gal. 
7.20 Ft. 

7.92 Ft. 
N/A 

34.51 Gal. 

33.00 Gal. 
N/A 

17.91 Ft. 
11.24 Ft. 

N/A 
58.00 Gal. 

Well #lo79 

02/20/91 
05/23/91 
05/24/91 
07/22/91 
10/03/91 

32.64 Ft. 
32.88 Ft. 

33.00 Ft. 
32.85 Ft. 
N/A 

22.77 Ft. 19.30 Gal. 
18.70 Gal. 

18.00 Gal. 
43.80 Gal. 

N/A 
23.32 Ft. 
27.42 Ft. 
23.88 Ft. 
22.65 Ft. 

Well #lo80 

02/26/91 
05/30/91 
07/25/91 
10/24/91 

32.65 Ft. 
32.86 Ft. 
32.74 Ft. 
32.88 Ft. 

14.72 Ft. 
14.91 Ft. 
15.59 Ft. 
15.58 Ft. 

35.10 Gal. 
35.18 Gal. 
33.50 Gal. 
62.10 Gal. 

Well #lo81 

02/05/91 
02/06/91 
05/14/91 
05/15/91 

07/ 10/91 
-10/17/91 

07/09/91 

24.65 Ft. 

34.65 Ft. 

34.90 Ft. 

34.90 Ft. 

24.65 Ft. 

N/A 

N/A 

15.00. Ft. 
15.00 Ft. 
15.15 Ft. 

16.14 Ft. 
22.60 Ft. 
16.26 Ft. 

25.93 Ft. 

18.90 Gal. 
18.90 Gal. 
38.20 Gal. 

37.00 Gal. 

60.00 Gal. 

N/A 

N/A 



1991 RCRA Sampling Field Results 

Total purge Well Total depth Water level 
and Date of well from well top amount 

Well #lo82 

02/05/91 

05/14/91 
051 1519 1 
07/09/91 
07/10/91 
10/21/91 

02/06/91 

Well #lo83 

02/05/91 
05/20/91 
05/21/91 
07/09/91 
10/21/91 

Well #1643 

07/22/91 

10/22/91 
07/23/91 

10/23/91 

Well #1644 

07/22/91 

10/22/91 
07/23/91 

10/23/91 

Well #1645 

07/22/91 
07/23/91 
10/22/91 
10/23/91 

/ Well #1646 

07/23/91 
07/24/91 
10/23/91 

Well #2010 

02/25/91 
05/20/91 

10/09/91 
07/16/91 

Well #2013 

02/06/91 

24.75 Ft. 
24.75 Ft. 
24.70 Ft. 

25.00 Ft. 
N/A 

N/A 
25.00 Ft. 

22.60 Ft. 
22.60 Ft. 
N/A 

22.80 Ft. 
22.92 Ft. 

32.20 Ft. 

32.38 Ft. 
N/A 

N/A 

32.20 Ft. 
N/A 

32.32 Ft. 

27.18 Ft. 

27.36 Ft. 
N/A 

N/A 

27.24 Ft. 

27.36 Ft. 
N/A 

76.65 Ft. 
76.81 Ft. 
76.78 Ft. 
77.00 Ft. 

7.10 Ft. 
7.10 Ft. 
7.10 Ft. 

17.90 Ft. 
8.02 Ft. 

14.00 Ft. 
7.88 Ft. 

3.98 Ft. 
4.36 Ft. 
4.71 Ft. 
5.25 Ft. 
8.36 Ft. 

10.10 Ft. 
N/A 

N/A 
5.84 Ft. 

2.78 Ft. 
N/A 

N/A 
3.S6 Ft. 

6.35 Ft. 
N/A 
8.46 Ft. 
NIA 

7.55 Ft. 
15.52 Ft. 
22.24 Ft. 

59.31 Ft. 
59.08 Ft. 
60.58 Ft. 
62.96 Ft. 

79.80 Ft. 66.20 Ft. 

34.60 Gal. 
34.60 Gal. 
34.50 Gal. 

N/A 
33.00 Gal. 

59.78 Gal. 
N/A 

36.50 Gal. 
35.70 Gal. 

34.00 Gal. 
53.99 Gal. 

N/A 

13.29 Gal. 
N/A 

78.20 Gal. 
N/A 

57.63 Gal. 
N/A 

s0.20 Gal. 

40.81 Gal. 
N/A 

69.10 Gal. 
N/A 

38.57 Gal. 

44.00 Gal. 
N/A 

33.90 Gal. 
34.73 Gal. 
32.00 Gal. 
66.98 Gal. 

26.60 Gal. 
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1991 RCR4 Sampling Field Results 

Well 
and Date 

Total depth 
of well 

Water level 
from well top 

Total purge 
amount 

Well #2013 

80.60 Ft. 
80.82 Ft. 
79.65 Ft. 

66.62 Ft. 

71.50 Ft. 
67.96 Ft. 

05/22/91 
07/02/91 
10/07/91 

27.39 Gal. 
25.19 Gal. 
15.90 Gal. 

Well #2019 

02/04/9 1 
05/09/91 
07/01/91 
10/15/91 

80.05 Ft. 
80.50 Ft. 
80.25 Ft. 
80.10 Ft. 

60.50 Ft. 
59.85 Ft. 
60.60 Ft. 
63.67 Ft. 

38.30 Gal. 
41.00 Gal. 
38.50 Gal. 
32.00 Gal. 

Well #2021 

02/20/91 
05/29/91 
07/29/91 
10/16/91 

72.12 Ft. 
75.70 Ft. 
74.80 Ft. 
74.90 Ft. 

61.40 Ft. 
60.33 Ft. 
61.85 Ft. 
64.40 Ft. 

21.00 Gal. 
30.10 Gal. 
25.00 Gal. 
21.00 Gal. 

Well #2021 

02/12/91 
06/10/91 
06/17/91 $ 

10/01/91 

Well #2027 

071 15/91 

70.56 Ft. 
69.80 Ft. 
70.72 Ft. 
70.80 Ft. 
70.70 Ft. 

70.56 Ft. 
69.80 Ft. 
70.72 Ft. 
70.80 Ft. 
70.70 Ft. 

25.90 Gal. 
25.44 Gal. 
26.93 Gal. 
25.27 Gal. 
70.50 Gal. 

02/04/91 
05/09/91 
07/02/91 
10/09/91 

77.56 Ft. 
77.53 Ft. 
77.76 Ft. 

60.84 Ft. 
60.25 Ft. 
61.10 Ft. 
64.10 Ft. 

32.70 Gal. 
33.85 Gal. 
32.60 Gal. 
60.00 Gal. 77.72 Ft. 

Well #2037 

02/04/91 
05/13/91 
07/03/91 
10/08/91 

84.42 Ft. 
84.40 Ft. 
84.65 Ft. 
84.58 Ft. 

66.08 Ft. 
65.42 Ft. 
66.63 Ft. 
69.62 Ft. 

35.90 Gal. 
37.18 Gal. 
35.30 Gal. 
67.10 Gal. 

Well #2043 

02/28/91 
05/30/91 
07/16/91 
10/01/91 

70.55 Ft. 
70.70 Ft. 
71.00 Ft. 
70.75 Ft. 

53.98 Ft. 
53.24 Ft. 
54.50 Ft. 
56.10 Ft. 

33.00 Gal. 
34.20 Gal. 
32.30 Gal. 
59.00 Gal. 

Well #2051 

02/25/91 
05/30/91 

10/02/91 
07/23/91 

104.25 Ft. 
108.51 Ft. 
104.50 Ft. 
104.42 Ft. 

85.72 Ft. 
86.56 Ft. 
88.72 Ft. 
91.40 Ft. 

36.30 Gal. 
42.98 Gal. 
30.90 Gal. 
60.00 Gal. 



1991 RCRA Sampling Field Results 

Total depth 
of well 

Water level 
from well top 

Total purge 
amount 

Well #2052 

02/25/91 
06/ 10/91 
06/ 17/91 
07/18/91 
10/02/91 

78.76 Ft. 
78.99 Ft. 
78.80 Ft. 
79.10 Ft. 
79.00 Ft. 

78.76 Ft. 
78.99 Ft. 
78.80 Ft. 
79.10 Ft. 
79.00 Ft. 

33.00 Gal. 
33.34 Gal. 
32.50 Gal. 
31.30 Gal. 
87.30 Gal. 

Well #2055 

02/07/91 
05/22/91 
07/01/91 
10/07/91 

81.75 Ft. 
81.90 Ft. 
81.90 Ft. 
81.90 Ft. 

63.80 Ft. 
63.76 Ft. 
54.81 Ft. 
68.20 Ft. 

35.10 Gal. 
35.53 Gal. 
53.07 Gal. 
67.00 Gal. 

Well #2066 

Jo.50 Gal. 
47.00 Gal. 
46.89 Gal. 
78.00 Gal. 

02/26/9 1 
05/29/9 1 
07/17/91 
10/02/91 

64.52 Ft. 
64.70 Ft. 
64.80 Ft. 
64.70 Ft. 

40.76 Ft. 
40.71 Ft. 

40.69 Ft. 
40.85 Ft. 

Well #2084 

02/05/91 
i 05/13/91 

07/03/91 
10/08/91 

60.19 Ft. 
59.42 Ft. 
60.44 Ft. 
63.20 Ft. 

32.80 Gal. 
34.00 Gal. 
32.87 Gal. 
61.26 Gal. 

76.98 Ft. 
77.00 Ft. 
77.22 Ft. 
77.18 Ft. 

Well #26Q 

02/27/91 
06/03/9 1 
07/18/91 
10/21/91 

82.10 Ft. 
82.18 Ft. 
81.90 Ft. 
82.12 Ft. 

58.37 Ft. 
57.67 Ft. 
59.10 Ft. 
61.70 Ft. 

46.50 Gal. 
48.02 Gal. 
33.67 Gal. 
79.41 Gal. 

Well #2648 

02/21 /9 1 
07/18/91 
10/16/91 

77.00 Ft. 
77.17 Ft. 
77.30 Ft. 

58.18 Ft. 

61.83 Ft. 
58.98 Ft. 

36.90 Gal. 
35.63 Gal. 
66.00 Gal. 

Well #2649 

02/14/91 
07/30/91 
10/23/91 

66.40 Ft. 
66.58 Ft. 
66.70 Ft. 

51.23 Ft. 
52.55 Ft. 
55.11 Ft. 

29.70 Gal. 
26.90 Gal. 
67.00 Gal. 

Well #3001 

02/20/91 
05/23/9 1 
07/09/91 
10/ 15/9 1 

130.50 Ft. 
130.12 Ft. 
132.80 Ft. 
109.35 Ft. 

60.76 Ft. 
60.03 Ft. 
61.30 Ft. 
63.95 Ft. 

546.48 Gal. 
549.23 Gal. 
560.27 Gal. 
355.50 Gal. 
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1991 RCR4 Sampling Field Results 

Total depth 
of well 

Water level 
from well top 

Total purge 
amount 

Well #3008 

02/07/91 
05/28/91 
05/29/91 
07/24/91 
07/25/91 
10/14/91 

Well #3010 

02/04/91 
0512119 1 

10/17/91 
07/16/91 

Well #3011 

02/21/91 
07/22/91 
10/03/91 

Well #3013 

07/02/91 
10/07/91 

Well #3019 

02/04/91 
05/09/91 
0710 119 1 
10/15/91 

Well #3024 

02/27/91 
05/2/91 
07/15/91 
10/01/91 

Well #3037 

02/04/91 
051 1419 1 
05/15/91 
07/03/91 
10/08/91 

118.40 Ft. 
118.39 Ft. 

118.10 Ft. 

118.64 Ft. 

N/A 

N/A 

130.50 Ft. 
130.00 Ft. 
130.50 Ft. 
130.62 Ft. 

117.46 Ft. 
117.80 Ft. 
117.60 Ft. 

115.25 Ft. 
115.51 Ft. 
115.54 Ft. 
115.15 Ft. 

125.30 Ft. 
125.20 Ft. 
126.00 Ft. 
125.20 Ft. 

111.95 Ft. 

112.20 Ft. 
111.98 Ft. 

112.11 Ft. 

136.53 Ft. 
136.52 Ft. 
136.50 Ft. 
141.30 Ft. 
136.74 Ft. 

121.50 Ft. 
121.68 Ft. 

52.70 Ft. 
52.21 Ft. 

53.75 Ft. 
55.30 Ft. 

N/A 

56.16 Ft. 

63.45 Ft. 
63.12 Ft. 
64.65 Ft. 
67.38 Ft. 

58.97 Ft. 
59.50 Ft. 
61.25 Ft. 

66.22 Ft. 
66.62 Ft. 
67.97 Ft. 
71.50 Ft. 

60.30 Ft. 
59.68 Ft. 
60.45 Ft. 
63.21 Ft. 

56.60 Ft. 
56.40 Ft. 
57.60 Ft. 
59.42 Ft. 

65.80 Ft. 
65.19 Ft. 
65.35 Ft. 
66.34 Ft. 
69.34 Ft. 

54.29 Ft. 
53.57 Ft. 

128.70 Gal. 
129.65 Gal. 

N/A 
126.00 Gal. 
N/A 

122.00 Gal. 

295.50 Gal. 
294.74 Gal. 
290.00 Gal. 
279.00 Gal. 

114.50 Gal. 
114.00 Gal. 
137.00 Gal. 

96.00 Gal. 
95.78 Gal. 
93.19 Gal. 
85.12 Gal. 

127.30 Gal. 
128.00 Gal. 
128.40 Gal. 
121.00 Gal. 

108.40 Gal. 
109.13 Gal. 
106.90 Gal. 
132.10 Gal. 

138.50 Gal. 
139.74 Gal. 
139.38 Gal. 
146.80 Gal. 
166.00 Gal. 

132.00 Gal. 
133.42 Gal. 



1991 RCRA Sampling Field Results 

Well 
and Date 

Total depth 
of well 

Water level 
from well top 

Total purge 
amount 

Well #3043 

07/ 16/91 
10/0 1 /9 1 

Well #3055 

122.00 Ft. 
120.82 Ft. 

54.86 Ft. 
56.60 Ft. 

131.50 Gal. 
162.00 Gal. 

02/ 11 /9 1 
05/22/91 
07/01/9 1 
10/07/91 

123.05 Ft. 
123.00 Ft. 

123.00 Ft. 
123.25 Ft. 

64.87 Ft. 
64.50 Ft. 
65.76 Ft. 
58.91 Ft. 

113.90 Gal. 
114.60 Gal. 
112.62 Gal. 
125.00 Gal. 

Well #3066 

02/26/91 
05 /29/9 1 
07/17/91 
10/02/91 

Well #3084 

54.36 Ft. 
53.70 Ft. 
54.65 Ft. 
56.25 Ft. 

165.90 Gal. 
167.50 Gal. 
166.00 Gal. 
1S7.00 Gal. 

139.09 Ft. 
139.20 Ft. 
139.42 Ft. 
139.30 Ft. 

02/27/91 116.40 Ft. 
115.00 Ft. 
115.00 Ft. 
113.28 Ft. 

59.87 Ft. 110.70 Gal. 
109.00 Gal. 
109.00 Gal. 
140.00 Gal. 

05)13)91 
07/11/91 
10/08/91 

59.28 Ft. 
59.60 Ft. 
63.10 Ft. 

Well #4001 

02/11/91 
05/21/91 
07/30/91 
10/16/91 

153.60 Ft. 
153.45 Ft. 

61.72 Ft. 
61.16 Ft. 
62.95 Ft. 
65.18 Ft. 

179.90 Gal. 
180.70 Gal. 
177.00 Gal.. 
172.00 Gal. 

153.35 Ft. 
153.30 Ft. 

Well #4008 

02/07/91 
05/20/91 
07/ 15/9 1 
10/14/91 

124.50 Ft. 
124.04 Ft. 
124.10 Ft. 
124.28 Ft. 

53.10 Ft. 
52.71 Ft. 
54.24 Ft. 
56.57 Ft. 

139.90 Gal. 
139.74 Gal. , 
137.00 Gal. 
132.00 Gal. 

Well #4010 

02/25/91 
05/29/91 
07/29/91 
10/09/91 

203.40 Ft. 
204.86 Ft. 
203.70 Ft. 
204.00 Ft. 

59.28 Ft. 

60.80 Ft. 
59.20 Ft. 

63.36 Ft. 

252.30 Gal. 
255.35 Gal. 
250.00 Gal. 
315.40 Gal. 

Well #40ll  

02/21 /9 1 
06/ 19/9 1 
07/30/91 
10/02/91 

184.21 Ft. 
184.45 Ft. 

154.00 Ft. 
.186.00 Ft. 

59.61 Ft. 
59.34 Ft. 
60.30 Ft. 
61.90 Ft. 

244.00 Gal. 
245.00 Gal. 
246.20 Gal. 
254.00 Gal. 



and Date 

1991 RCR4 Sampling Field Results 

Total depth 
of well 

Water level 
from well to,p 

Total purge 
amount 

Well #4013 

02/06/91 
05/22/91 
07/17/91 
10/07/91 

212.95 Ft. 

213.30 Ft. 
213.28 Ft. 

213.10 Ft. 

66.25 Ft. 
66.64 Ft. 
68.54 Ft. 
71.54 Ft. 

2S7.30 Gal. 
287.27 Gal. 
253.58 Gal. 
332.10 Gal. 
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Statistical Techniaues Used in Groundwater Assessment 

A statistical assessment of groundwater data is performed once a year. The statistical assessment’s 
primary goal is to determine those results or group of results that indicate statistical significance 
when compared to background results. A number of methods are used to make statistical 
comparisons between background and compliance wells. The criteria for determining which 
statistical method to use for each data set is shown in Figure A. A description of each statistical 
method is provided in this appendix. 

Student’s t Test 

The assumptions underlying the derivation of the Student’s t are: independence, normality, and 
homogeneous variance. It has been found that moderate departures from normality and homogeneous 
variance (which is the least critical) do not have a marked effect on the distribution of the t statistic. 
Tests for non-normality, (i.e. a coefficient-of-variation or CV) and chi square test and a test for 
homogeneous variance, i. e. an F statistic, are calculated and in those instances that are deemed to 
be significant, the data is either log transformed or a nonparametric statistical test is performed 
(Figure B). 

The assumption of independence is important for the Student’s t Test. This is a valid assumption 
for groundwater assessment data since the wells are purged completely when sampled and are 
sampled quarterly, which should allow sufficient time for migration of the constituents. 

Due to the abundance of data that qualifies for a Student’s t Test (Figures A and B), compliance 
wells are first screened to determine if any data exceeds a calculated tolerance limit (T.L.). A 
:;tudent’s t Test is then performed only if one or more values from a compliance well exceeds this 
T. L. 

For most parameters, a one-sided T.L. is constructed based on 95% confidence and 95% coverage 
of the data representing the two background wells. A two-sided tolerance interval or limit is 
calculated for pH and specific conductivity since a value too high or too low for either of these 
paramenters could be evidence of a statistically significant value. There must be at least eight 
analyses available from the background wells in order to construct a meaningful T.L. The two 
background wells are considered one unit when calculating their central tendency and dispersion of 
data. The mean and variance are needed to create the T.L. and to perform the Student’s t Test. 

The Student’s t Test calculates a range for the difference between the means of the background 
constituent concentration vs. the individual compliance well constituent concentration with an alpha 
error of 1 % (USEPA, April 1989, pp2-4, item no. 2) tailed test of significance is used. For pH and 
specific conductivity a two-tailed test of significance and an alpha error of 0.5% is used. If the 
range for the difference overlaps zero, then the H,: qB-qc = 0 is not contradicted by the available 
data and the compliance well is determined to not show evidence of statistically significant , 

concentrations. If the range has negative values at both ends (except for pH and conductivity), then 
the compliance well is determined to show statistically significant concentrations and the null 
hypothesis that there is no statistically significant difference between the two means is rejected. 
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Below is an example of the procedure: 

ExamDie 

RCRA WELL DATA TO DATE 

SAMPLING ROUNDS 

T TAL T TAL NON- 
VER- 1 2 3 4 5 6 NON- SAMPLES DETECTS 
D I m  WELL# CONSTITUENT DETECTS TAKEN OVERTOTAL 

1024 Calcium 83.8 130 **90.4 89 89.2 95.6 0 5 0.0 
1052 Calcium 91.5 100 105 110 99.5 113 0 6 0.0 

* 1080 Calcium 94.3 120 114 130 139 146 0 6 0.0 

Constituent found in statistically significant amount(s) 
** Signifies a statistical outlier 

The concentration found in the second round for background well #lo24 was determined to be a 
statistical outlier with an alpha error of 1 % based on the following Dixon text calculations: 

r=- xz -XI 
xn-x, 

where X, = suspect outlier; X2 = the next larger or smaller value; and X, = the value at the 
opposite end of the range. 

Substituting data: 

Since the calculated r is > the critical value for r (Le., 0.698), 130 ppm calcium is determined to 
be a statistical outlier. 

The following are the calculations for constructing the upper 95% coverage T.L. with a tolerance 
coefficient of 95 A : 

ne = the number of analyses from the two background wells 1024 and 1052, excluding 
statistical outliers = 11 .  If n, = 11,  then K (tolerance factor) = 2.815 (USEPA, April 
1989, Appendix B, Table 5). 

ye = the average of the analytical data from the two background wells, excluding statistical 
outliers = 97 

Y, = the average of the analytical data from the compliance wells 
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3 7 1 . 3  
t = the t statistic 

df = degrees of freedom 

SDB = the standard deviation of the analytical data from the two background wells, 
excluding statistical outliers = 9.38 

The one-sided upper tolerance limit (T.L.) = yB + K SDB 

By substituting actual data, one gets: 

T.L. = 97 + (2.815) (9.38) = 123.39 

Compliance well #lo80 has three values out of six that exceed the T.L. All the criteria for 
performing a Student's t Test described in Figures A and B are met. The following are the 
calculations involved in performing such a test using well #lo80 as the test group and background 
wells #lo24 and #lo52 as the control group: 

The formula used for the Student's t test is: 

1 1  - -  
CI = ( Y E - ~ , )  *t((nE +nC-2)df,0.0l) x (- +-)xr*pooled \i "B "C 

where CI is the 98% confidence interval for the difference between (Y,-Y,) 

where 

where s: = background well variance and sc2 = compliance well variance 

where df, = nB-1 where nB = number of samples taken from the two background wells, and 

where df, = k - 1  where n, = number of samples taken from the compliance well. 

By substituting the actual data, one gets: 

where 
(lOx87.91)+(5x348.6) =1,4.81 s2pooled= 

(10+5) 
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or, if simplified, the range for the difference between the two means becomes: 

, .  -26.9 & 2.602 x 6.71 = -9.4 through -44.4 

Since this interval estimate does not overlap zero, the t Test is considered significant. Consequently, 
the null hypothesis that there is no statistically significant difference between the two means is 
contradicted by the available data, and is therefore rejected. The compliance well data is declared 
to be statistically significant. 

The formula used above in performing the Student’s t test was derived from the following equation 
which calculates the t statistic:, 

I 

The Kruskal-Wallis And Wilcoxon-Mann-Whitnev NonDarametric Statistical Tests 

The Kruskal-Wallis and Wilcoxon-Mann-Whitney nonparametric statistical tests can be used to 
determine if two independent groups have been drawn from the same population. These tests are 
useful in that they identify satstistically significant bias. These tests are used as alternatives to the 
Student’s t Test when the t test’s normality assumption can not be met based on either a coefficient 
of variation test or the chi-square test. 

Both nonparametric tests rank the combined observations from the two independent groups while 
maintaining the identity of the group with which each observation is associated. The sums of the 
rankings of each of the two groups are calculated. These tests are one-tailed tests with a 1 % alpha 
level of significance. Therefore, if the compliance well data ranked disproportionately higher than 
the background (upgradient) well data, the test statistic would be significant. 

If the number of compliance well data and background well data each exceeds 10 observations, then 
the Wilcoxon-Mann-Whitney test is used; otherwise the Kruskal-Wallis test is applied. 

A minimum restriction of 11 observations is needed from each well in order to perform the 
Wilcoxon-Mann-Whitney test. Therefore, this test is used only when the background and compliance 
well has been sampled every quarter to-date. If the Kruskal-Wallis test is applied, such as in the 
majority of cases, then only one background well is used (11 observations instead of 22). The 
background well with the higher average concentration is selected for comparison with the 
compliance well as these tests are prone to false positive results. 

Test of ProDortions 

The Test of Proportions method is used to compare two background wells with a corresponding 
group of compliance wells when there is a significant proportion of nondetectable (ND) values 
(Figures A and C). This method is explained below and is also described in Section 8.1.2 of the 
USEPA Interim Final Guidance titled, “Statistical Analysis of Ground-Water Monitoring Data at 
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RCRA Facilities,” dated, April 1989. a 
Example 

RCRA WELL DATA TO DATE 

SAMPLING ROUNDS 

TOTAL TOTAL NON- 
VER- 1 2 3 4 5 6 NON- SAMPLES DITE<JTS 
D I m  WELW CONSTrrZlENT DETE<JTS TAKEN OVERTOTAL 

2043 Nitrate 0.1U 0.1U 0.1U 0.1U 0.1U 0.869max 5 6 0.83 
2066 Nitrate 0.1U 2.51 0.1U 0.02U 0.1U 0.1U 5 6 0.83 

totals 10 12 

2010 
2013 
2019 
202 1 
2027 
2037 
205 1 
2055 
2084 

Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 

0.02u 2.5u 0.lU 0.02u 0.1u 0.IU 
0.1U SU 0.1U 0.03 0.1U 0.13 
17.0 23.4 24.6 22.0 28.4 60.6 
9.2 0.28 0.1U 53.0 38.6 23.5 
0.1u 0.11 0.1u 0.02u 0.1u 0.1u 
0.15 2.5u 0.1u 0.02u 0.1u 0.1u 
0 . l U  0.12 0.1u 0.1u 0.lU 

0.1u 0.1u 
0.1U 16.0 32.4 2.8 9.01 7.66 

1 .oo 
0.67 
0.00 
0.17 
0.83 
0.83 
0.80 
I .oo 
0.17 

totals 28 49 

Constituent found in statistically significant amount(s) U Signifies Nondetects 

Let: 

nb = the total number of background well samples analyzed (12) 
n, = the total number of compliance well samples analyzed (49) 
n = n, + n, (61) 
X = the number of background well samples in which the compound was detected (2) 
Y = the number of compliance well samples in which the compound was detected (21) 
P = the proportion of detected values = (X + Y)/n = (2 + 21)/61 (0.377) 

Compute: 

nP = 61 x 0.377 = 23 

n(l - P) = 61 x (1 - 0.377) = 38 

Since both nP and n(l - P) are both greater than or equal to 5, the normal distribution approximation 
to the binomial distribution may be used in this example. 

Compute the proportion of detects in the background well samples: 

P, = X/nb = 2/12 = 0.1666 
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Compute the proportion of detects in the compliance well samples: 

P, = Y/n, = 21/49 = 0.4285 

Compute the standard error of the difference in proportions: 

S, = 0.1560 

and form the statistic: 

Z = (Pb - P,)/SD = (0.1666 - 0.4285)/0.1560 = -1.677 

Compare the absolute value of the Z statistic to the 97.5 percentile from the standard normal 
distribution, 1.96. Since this absolute value is less than 1.96, there is no statistically significant 
evidence that the proportion of samples with nitrate levels above the detection limit differs in the 
compliance well and background well samples. 

A 5% alpha error is employed because the USEPA requires that all RCRA facilities use no less than 
a 5% alpha error when making multiple well comparisons, as is the case in this example. A 
two-sided test of significance was applied to provide information about differences in either direction. 

In an effort to be conservative in identifying all instances of statistical significance, even if the 
normality test is met and the Z statistic is insignificant, a further evaluation of the data is made. All 
compliance wells in a group being evaluated by the Test of Proportions method which have less than 
50% NDs are compared to twice the maximum value observed from either of the two respective 
background wells. If any data (except for data determined to be a statistical outlier) exceeds this 
calculated value, the compliance well data is determined to be statistically significant. 

To illustrate this, in the example above, the maximum detectable value from the two background 
wells (#2043 and #2066) was 0.869 ppm of nitrate. Two times this value equals 1.738 ppm of 
nitrate. Compliance wells #2019, #2021, and #2084 each have less than 50% NDs and at least one 
value, which is not a statistical outlier, that exceeds 1.738 ppm of nitrate. Therefore, these wells 
are also considered to have statistically significant concentrations. 

ComDarisons of Volatile Orpanic ComDounds NOCs) to Practical Ouantitation Limits POLS) 

The VOCs are compared to the PQL because over 90% of the sample results are below the detection 
limit. An example of the methodology utilized is shown in Figure D. 
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If two or more values in sequence for a given compliance well and of a particular VOC exceed the 
PQL, then that compliance well is determined to have a statistically significant concentration. If 
there is a result exceeding the PQL with subsequent values indicating non-detectable, or if there is 
only one value available that exceeds the PQL, then the value is considered suspect until further data 
can support or overturn the detected sample. 

The finding of VOCs in blanks sent to the laboratory has an impact on the validity of the data. Any 
result that is obtained when a blank is determined to be contaminated is not included in the analysis. 

Groundwater Data Categories 

The following list includes 21 different categories that groundwater data has been divided into by the 
type of statistical methods used and the results of the method. Future data will be treated in a similar 
manner 

Cross Descriution 
Ref. # 

(1) All data from the compliance well lie below the tolerance limit (T.L.) (or within the T.L.’s 
for pH or conductivity) - the concentrations are statistically insignificant. 

(2) The number of samples from the compliance well was 2 3 and one or more of the values 
from the compliance well exceeded the respective tolerance limit (T.L.). A Student’s t test 
was performed. The Student’s t test calculated a range for the difference between the means 
of the background wells and the compliance well with an alpha error of 1 %. 

(a) The range for the difference between the means overlapped zero; therefore, the H,: qB- 
qc = 0 is not contradicted by the available data, and the compliance well was 
determined to have statistically insignificant concentrations. 

(b) The range for the difference between the means had negative values at both ends (except 
for pH and conductivity where they were either both negative or both positive); 
therefore, the compliance well was determined to have a statistically significant amount 
of the constituent and the null hypothesis that there was no statistical difference between 
the two means was rejected. 

(3) The number of samples from the compliance well was 2 3 and approximately 80% or 
greater of the values exceeded the respective tolerance limit (T.L.). Based on this 
information, the well was declared to have a statistically significant amount of the constituent 
and no further test was performed. 

(4) Concluded that the compliance well had a statistically significant amount of the constituent 
without performing an actual test. This decision was based on the fact that a Student’s t test 
determineed another compliance well in the same group (except for pH and conductivity) had 
statistically significant amount(s) of the constituent. The evaluated well had a smaller 
calculated average concentration and either somewhat similar or greater variability than this 
well. 
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A Student’s t test was performed, including a high statistical outlier that was associated with 
this compliance well, and the test was determined to be not significant. The outlier was the 
only value from this well that significantly exceeded the T.L. This conservative type of 
methodology was administered because the statistical outliers could not be confirmed due to 
time constraints. 

A Student’s t test was performed, excluding, a high statistical outlier that was associated with 
this compliance well, and the test was determined to still be significant. The outlier as well 
as several other values from this well significantly exceed the T.L. This type of 
methodology (i.e. excluding the outlier from the analysis) was administered because the 
statistical outliers could not be confirmed due .to time constraints. 

There was sufficient data from the two background wells to construct a tolerance limit 
(T.L.), but the compliance well had only 1 or 2 samples to compare to the T.L. Therefore, 
a valid Student’s t test could not have been performed, if called for. The well was evaluated 
solely by comparing each value to respective T.L. An additional comparison was made to 
the appropriate MCL, if applicable. This was provided for informational purposes only. 
All such comparisons can be placed into one of the following categories and verdicts: 

Compliance Wells with 1 Value 

Criteria 

< T.L. and < MCL 
< T.L. and no MCL 
< T.L. but > MCL 
> T.L. and > MCL 

> T.L. and no MCL 

Criteria 

O.K. 
O.K. 
O.K. 
Possible statistical significance 

Possible statistical significance 
- more data needed to confirm 

- more data needed to confirm 

Compliance Wells with 2 Values 

Verdict 

Both values < T.L. and < MCL 
Both values < T.L. and no MCL 
Both values < T.L. but > MCL 
Both values > T.L. and > MCL 

Both values > T.L. but < MCL 

Both values > T.L. and no MCL 

O.K. 
O.K. 
O.K. 
Possible statistical significance 

Possible statistical significance 

Possible statistical significance 

- more data needed to confirm 

- more data needed to confirm 

- more data needed to confirm 

The 2 or t statistic from the Test of Proportions (USEPA, April 1989) was insignificant; 
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however, to be conservative a further evaluation of the data was made. All quantified data 
(excluding statistical outliers) from the compliance wells which had less than 50% NDs were 
compared to two times the maximum value observed from the two respective background 
wells. Based on other empirical observations, if any of these measurements exceeded this 
calculated value. then the affected well was declared to have statistically significant 
concentration(s) of the constituent. Correspondingly, if the converse were true, then the well 
was declared to have statistically insignificant concentrations. 

(9) The Z or t statistic from the Test of Proportions (USEPA, April 1989) was insignificant and 
the proportion of NDs from the compliance well was 2 50% - the concentrations are 
statistically insignificant. 

(10) The 2 statistic from the Test of Proportions (USEPA, April 1989) was significant (i. e., 1 Z 
> 1.96). However, the proportion of NDs in this compliance well was 2 the average 
proportion of NDs observed in the two respective background wells. Therefore, this well 
does not indicate statistically significant concentrations. 

(11) The 2 statistic from the Test of Proportions (USEPA, April 1989) was significant (i. e., 2 I 
> 1.96); the proportion of detectables in the background well(s) was significantly higher 
than in the compliance wells. An additional study is required to determine this cause. 

The 2 statistic from the Test of Proportions (USEPA, April 1989) was significant (i. e., Z I 
> 1.96). Each compliance well which had a smaller proportion of NDs than that 
experienced by the two respective background wells were evaluated further to quantitatively 
determine their status. Based on other empirical observations, if any quantified data from 
these wells (excluding statistical outliers) exceeded two times the maximum value observed 
from the two background wells, the affected well was determined to have statistically 
significant concentration(s). Correspondingly, if the converse were true, then the well did 
not show statistically significant concentrations. 

(13) Left blank intentionally for possible future use. 

(14) Left blank intentionally for possible future use. 

(15) The measure of central tendency for the compliance well was less than or equal to the 
measure of central tendency for the gackground well data - the concentrations are statistically 
insignificant. 

(16) Left blank intentionally for possible future use. 

(17) Not enough data to perform a meaningful statistical analysis. 

(18) The background well data were determined to be significantly non-normal. A two-tailed test 
of significance was called for, so a 99% confidence interval for the mean of the background 
wells was calculated based on the natural log of the background well data. The mean for 
this compliance well lies within the upper and lower confidence limits; the compliance well 
was determined to have statistically insignificant concentrations. 
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(19) The background well data were determined to be significantly non-normal. A two-tailed test 
of significance was called for so a 99% confidence interval for the mean of the background 
wells was calculated based on the natural log of the background well data. The mean for 
this compliance well lies outside the upper and lower confidence limits; the compliance well 
was determined to have a statistically significant amount of the constituent. 

(20) The compliance well andlor background well data were determined to be significantly 
non-normal. A one-tailed test of significance was called for either because the compliance 
well mean exceeded the background well mean or the compliance well had a value that 
exceeded the tolerance limit (see Figure E), Thus, a nonparametric test (i.e., 
Wilcoxon-Mann-Whitney or Kruskal-Wallis) was performed. The test statistic was 
insignificant: therefore, the compliance well was determined to have statistically 
insignificant concentrations. 

(21) The compliance well and/or background well data were determined to be significantly 
non-normal. A one-tailed test of significance was called for either because the compliance 
well mean exceeded the background well mean or the compliance well had a value that 
exceeded the tolerance limit (see Figure E). Thus, a nonparametric test (i.e., 
Wilcoxon-Mann-Whitney or Kruskal-Wallis) was performed. The text statistic was 
significant; therefore, the compliance well was determined to have a statistically significant 
amount of the constituent. 
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