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1.0 IN SITU REDOX MANIPULATION SUMMARY 

1.1 INTRODUCTION 

This technical memorandum summarizes construction activities and performance of the In Situ 
Redox Manipulation (ISRM) treatment zone west of the D/DR Reactors in the 100-D Area of the 
Hanford Site. The report covers the first quarter of fiscal year (FY) 2002, beginning October 1, 
2001 through December 31 , 2001 . 

Deployment of ISRM is specified in the interim remedial action record of decision (ROD) 
amendment for the 100-HR-3 Operable Unit (EPA 1999). The ISRM treatment zone is being 
constructed and implemented in accordance with the Remedial Design Report and Remedial 
Action Work Plan for the 100-HR-3 Groundwater Operable Unit In Situ Redox Manipulation 
(RDR/RAWP) (DOE-RL 2000). Phase ill treatment zone construction activities began at the 
start of FY 2002. The data presented in this report are limited to those available as of 

· December 31 , 2001. 

The remedial action objectives (RAOs) for this action are those stated in the 100-HR-3 Operable 
Unit ROD (EPA 1996) for the pump-and-treat technology. The specific RAOs are as follows: 

• Protect aquatic receptors in the river bottom substrate from the chromium contamination in 
the groundwater entering the Columbia River. 

• Protect human health by preventing exposure to contaminants in the groundwater. 

• Provide information that will lead to the final remedy. 

Treatment system and aquifer performance data collected during the period are evaluated in 
relation to the RAOs and key design elements identified in the ROD amendment (EPA 1999). 

Included in this technical memorandum are summaries of design upgrades, injection/extraction 
activities, and hydraulic and contaminant monitoring. Discussions of quality assurance for 
sample data, conclusions from reported data, and recommendations are also presented. 

1.2 BACKGROUND 

A plume of hexavalent chromium in the groundwater was discovered to the west of the 
• DIDR Reactors in the 100-D Area during groundwater monitoring activities. This chromium 

plume is not located within the established capture zone of the groundwater pump-and-treat 
system for the 100-HR-3 Operable Unit interim remedial action. The ISRM technology chosen 
to remediate this site creates a permeable treatment zone that eliminates hexavalent chromium in 
the groundwater by converting it to trivalent chromium (EPA 1999). A reducing agent (sodium 
dithionite) is injected into the aquifer and allowed to react with the sediments for a short period 
of time ( approximately 36 hours), reducing ferric iron (Fe +3

) to ferrous iron (Fe +2
), among 

numerous other reactions. After the reaction period, the residual reagent and associated 
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byproducts are extracted from the aquifer and disposed in an approved manner. Hexavalent 
chromium in groundwater flowing through the treated zone reacts with the ferrous iron and is 
reduced to trivalent chromium. The resulting trivalent chromium has very low water solubility 
and is significantly less toxic to aquatic receptors than hexavalent chromium. The results of the 
technology evaluation are reported in 100-D Area In Situ Redox Treatability Test for Chromate­
Contaminated Groundwater (PNNL 2000). 

1.3 SUMMARY OF IMPLEMENTATION PLAN AND PREVIOUS 
WORK ACTIVITIES 

The full-scale design and implementation strategy for the treatment zone is discussed in the 
RDR/RA WP (DOE-RL 2000). A 3-year emplacement schedule consisting of three phases 
(Phases I, II, and III) coincides with FY 2000, FY 2001 , and FY 2002. The ISRM treatment 
zone is being constructed outward from the existing treatability test barrier in the center of the 
identified groundwater plume. The treatment zone will be expanded to the edges defined by the 
20 µg/L hexavalent chromium concentration isopleth, as identified in the RDR/RA WP (DOE-RL 
2000). 

Phase I construction activities were completed in FY 2000 and included the installation of 
14 treatment zone wells and 2 compliance monitoring wells. Ten treatment zone wells were 
injected, extending the previously established treatability test zone length to a total of 
approximately 152 rn (500 ft). Well drilling and injection activities focused on extending the 
treatment zone outward from the treatability test phase constructed in FY 1997 and FY 1998. 
The four wells closest to the existing treatment zone were drilled with the cable tool method to 
reduce the potential for reoxidizing the established reduced zone through air injected during 
rotary drilling. An evaporation pond was constructed in FY 2000 to receive extraction water 
generated during the treatment zone emplacement process, rather than disposing to the ground 
through a drip irrigation system as originally proposed. It was recognized that disposing 
extraction water to the ground could potentially elevate sulfate levels downgradient of the 
treatment zone. The evaporation pond is a proactive effort to minimize the increase of sulfate 
levels associated with implementing the ISRM technology. Dissolved oxygen monitoring 
conducted during drilling activities suggested minimal impact from air rotary drilling at a 
distance of 34 rn (110 ft), although the validity of some of the data was questionable. To 
minimize the risk of drilling-induced reoxidation, a 50% safety factor was added to this distance, 
resulting in a 50-m (165-ft) buffer zone for air rotary drilling near the established treatment zone . 

. This buffer zone was implemented beginning with Phase II drilling activities in FY 2001. 

Phase II construction activities were completed in FY 2001 and included the installation of 
28 treatment zone wells and 4 compliance monitoring wells. Drilling began using the air rotary 
method to install the remaining wells on the eastern end of the treatment zone. Continuing 
concern over the potential impact air rotary drilling on the established reduced aquifer 
environment prompted a modification to the drilling procedures for wells completed to the west 
of the existing treatment zone. Air rotary drilling was restricted to the vadose zone, and only 
non-air driven methods ( e.g. , cable tool) were used below the water table. Twenty-eight 
treatment zone wells were injected, extending the total established treatment zone length to 
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approximately 440 m (1 ,445 ft). The treatment zone was completed to design limits on the 
eastern end, and additional wells were completed toward the western termination point. 

1.4 MITIGATION PLAN AND HOLD POINT DECISIONS 

Two specific project activities were performed during FY 2001 to address changes in system 
performance and implementation practices: development of a mitigation plan and evaluation of 
a planned hold point between the Phase II and Phase ill ISRM implementation. These activities 
are discussed in the following subsections. 

1.4.1 Mitigation Plan 

Some wells within the ISRM treatment zone began to exhibit increasing concentrations of 
hexavalent chromium in groundwater during FY 2001. The first well to exhibit an increasing 
chromium concentration was 199-D4-7, the first ISRM well to be treated during the treatability 
study phase of the interim action. Increases in chromium concentrations were also observed in 
wells 199-D4-5 and 199-D4-23, both of which are located downgradient of the treatability study 
area. Subsequently, well 199-D4-26, which was treated in late FY 2000, exhibited a rising 
hexavalent chromium concentration. Hexavalent chromium concentrations in these and other 
treatability test wells have continued to increase with concentrations in one injection well rising 
to 900 µg/L, close to baseline (i.e., pre-ISRM treatment zone) levels of approximately 
1,000 µg/L. 

A mitigation plan (BHl 2001a) was prepared to evaluate the path forward for addressing the 
breakthrough in the treatability study portion of the ISRM treatment zone, including 
advantages/disadvantages and a schedule for implementation. Although no clear cause of the 
apparent reduced longevity of the treatment zone was identified during FY 2001, the following 
potential causes of the premature 100-D Area ISRM treatment zone breakthrough were 
postulated: 

• Reoxygenation of the reduced zone during air rotary drilling 

• Formation disturbance (fracturing)/trapped air from air rotary drilling 

• Heterogeneities (rapid reoxygenation of high-permeability zones and/or low residual 
reduction capacity of high-permeability zones) 

• Fluctuating water table 

• Reoxygenation rates in excess of the design basis 

• Groundwater flow velocity in excess of the design basis. 

The mitigation plan provided three options for a path forward to address this trend in the 
treatability test study portion of the ISRM treatment zone, including advantages/disadvantages, 
timing for implementation, and a recommended approach. The thre.e options included 
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(1) immediately reinjecting the treatability test wells, (2) collecting data and reinjecting 
treatability test wells and Phase I well(s) in the fall of 2001, and (3) reinjecting the wells in the 
fall of 2002 (in the original mitigation plan the reinjections were scheduled for the spring of 
2001). All three options include reestablishing the treatability test zone of the ISRM treatment 
zone by reinjection of sodium dithionite. The third option was identified as the preferred option 
and was added to the GroundwaterN adose Zone Integration Project's work_ scope in the 
Environmental Restoration Contractor's FY 2002 Detailed Work Plan (BHI 2001c). 

Activities associated with the preferred option include soil sampling investigative tasks, 
evaluating the results prior to reinjections, and reestablishing reducing conditions in the five 
treatability test treatment zone wells in late 2002. 

1.4.2 FY 2001 ISRM Hold Point 

The "hold point" was intended to implement the lessons learned between completed Phase II 
FY 2001 treatment zone installations and planned Phase III FY 2002 treatment zone 
emplacement activities. The objective of the hold point is to provide baseline guidance to 
Phase III FY 2002 treatment zone emplacements as determined from knowledge and 
understanding gained from Phase I FY 2000 and Phase II FY 2001 activities. This is a 
requirement of the RDR/RA WP (DOE-RL 2000). 

Phase III FY 2002 Well Installations - Drilling Methods. The drilling protocol selected for 
the Phase III FY 2002 well installations include the restriction of air rotary drilling to the vadose 
zone only. The cable tool method, or other non-air-driven method, will be used from 
approximately 20 m (65 ft) below ground surface through the saturated portion of the aquifer. 
No air rotary drilling will be performed within approximately 46 m (150 ft) from the established 
treatment zone. 

Phase III FY 2002 Chemical Treatment. Chemical treatment protocols planned for Phase III 
FY 2002 will be similar to those used for Phase II FY 2001 activities. A 2-hour, post-injection 
"push stage," at a minimum, will be continued for Phase III FY 2002 activities. Injections will, 
in general, be performed when groundwater levels are within a 20% range of the average water 
level at the injection well, as advised by Pacific Northwest National Laboratory based on 
knowledge gained during ISRM development and deployment. This 20% criterion is a 
recommendation established as an interim hold point for Phase III FY 2002 emplacements, 
requiring further evaluation if the 20% criterion is not attainable. 

Performance Monitoring Activities. Groundwater monitoring planned for Phase III FY 2002 
will be the same as for Phase II FY 2001. The objective of groundwater monitoring is to define 
the appropriate sampling, hold-point analysis, and data evaluation to assess the success of ISRM 
in meeting the interim action RAOs. Groundwater monitoring includes monitoring groundwater 
wells downgradient of the proposed treatment zone to demonstrate compliance with regulatory 
requirements and monitoring groundwater wells upgradient, downgradient, and along the 
treatment zone to evaluate ISRM performance. The specific monitoring criteria developed to 
determine compliance and performance of the ISRM treatment zone are .described in Section 5.0 
of the RDR/RA WP (DOE-RL 2000). 
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Treatment Zone Degradation Mitigation Activities. A mitigation plan (BHI 2001a) was 
developed to address a significant trend of increasing hexavalent chromium concentrations 
observed in the central treatability test portion of the ISRM treatment zone and some Phase I and 
Phase II injection wells. Previous hexavalent chromium measurements were near or below 
detection limits since dithionite injections/extractions occurred in 1997 and 1998. 

FY 2002 mitigation activities will include the drilling of three boreholes near the existing ISRM 
treatability test treatment zone. Collection of in situ soil samples during the drilling of the 
boreholes will be the main objective of the drilling activities. Geotechnical and geochemical 
analysis and testing will be performed on the collected soil samples. A geotechnical/ 
geochemical evaluation report will be prepared by Pacific Northwest National Laboratory, 
emphasizing residual reductive capacity in the area, corrective measures for reestablishing the 
existing treatability portion of the treatment zone, and (if possible) modifications to Phase ill 
FY 2002 well installations and treatment zone emplacement approach. The results of the 
borehole sampling study may provide preliminary information useful for Phase III FY 2002 well 
installations and guidance for Phase ill FY 2002 emplacements (injections and extractions) and 
treatability test reinjections. 
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2.0 ISRM FIRST QUARTER WORK ACTIVITIES COMPLETED 

Work activities completed during the first quarter of FY 2002 consisted of completing 9 Phase II 
well extractions and drilling 3 of 17 Phase III injection wells. Completion of extraction activities 
on wells injected in the fourth quarter of FY 2001 concludes the Phase II work scope. Phase III 
drilling activities were started in late December, and three wells were in progress at the end of 
the reporting period. No significant design changes were made at the ISRM facility during the 
first quarter. Figure 2-1 presents a site overview map containing wells installed and treated to 
date. 

Planned Phase III activities include installing 17 injection wells and injecting 22 additional 
treatment zone wells, completing the treatment zone to its western termination (near 
well 199-D3-2). Phase III activities also include injecting the five existing untreated Phase II 
treatment zone wells (199-D4-63 through 199-D4-67) left as a buffer during drilling activities. 

2.1 ISRM WELL CONSTRUCTION ACTIVITIES 

First quarter FY 2002 Phase III well construction activities are discussed in the following 
subsections. 

2.1.1 Well Installation 

Construction of three wells began in the first quarter of FY 2002 and was in progress at the end 
of the reporting period. Two wells are adjacent to existing ISRM treatment zone wells, and the 
third well is located at the designed western end of the treatment zone, near monitoring well 
199-D3-2. Table 2-1 summarizes first quarter well construction progress. 

First quarter FY 2002 drilling activities included several precautions to prevent an increase of 
dissolved oxygen in the established treatment zone. All Phase III drilling to date has been 
performed using the cable tool method for the entire drilled depth. If air rotary drilling is used, it 
will be terminated no closer than 3 m (10 ft) above the water table (approximately 19.8 m [65 ft] 
below ground surface). As outlined in ISRM Phase III Construction Activities Planning Hold 
Point Resolution (BIIl 2001b), dissolved oxygen monitoring is not required for Phase III drilling 
activities given the current drilling protocols. 

2.2 SUMMARY OF TREATMENT ZONE EMPLACEMENT ACTIVITIES 

This section describes ISRM treatment zone emplacement activities that occurred from 
October 1 through December 31, 2001. Specific details include treatment zone performance 
sampling and resulting data. Table 2-2 summarizes start and completion dates for the nine 
Phase II extractions that were finished in the first quarter of FY 2002. 
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ISRM Site at 100-D Area 
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Table D-1. ISRM Data from September S, 2001 Injection (04-54 Data). (2 Pages) 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample 

Eh ooi 001 DO' Conductivity 
(gal) (unitless) 

Temp. 
(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) 

("C) 

11/1/01 10:15 
Post-

120000 9.14 18.00 -73.00 NIA 0.09 NIA 3.93 
Treatment 

Averages NIA NIA I 1.15 22.08 -539.08 NIA 0.00 NIA 65.14 
(Injection): 

'Measured ORP values converted to Eb by applying manufacturer recommended conversion factor of +200mV. 
'Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
NI A = Parameter or constituent not measured during this stage. 
R = Data rejected due to ORP/Eb probe malfunction. 
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Hexavalent Dithionite Well 
Chromium Concentration Level 

(mg/L) (moles/L) (ft) 

0.00 NIA NIA 

NIA 0.0852 32.73 
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Table D-2. ISRM Data from September 5, 2001 Injection (04-55 Data). 

The following is data from well D4-55. This well is adjacent to well D4-54. 

The injection started at approximately 01 :05 on September 5, 2001. Injection Flowrate (gpm): 

The reaction stage started at approximately 18:00 on September 5, 2001. Extraction Flowrate (gpm): 

The withdrawal stage started at approximately 06:00 on September 7, 2001. 

The withdrawal stage ended at approximately 10:30 on November I, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH Sample Eh DO' 002 DO' Conductivity 
(gal) (unitless) 

Temp. 
(mV)* (mg/L) (mg/L) (mg/L) (mS/cm) c·c> 

9/4/01 2:05 Baseline 0 920 18.00 -492.00 NIA 0.00 NIA 1.85 

9/5/01 1:05 
Start 

0 NIA NIA NIA NIA NIA NIA NIA 
Injection 

9/5/01 2:05 Injection 2688 7.26 18.00 -475 .00 NIA 0.00 NIA 1.71 

9/5/01 4:05 Injection 8064 10.54 17.00 -524.00 NIA 0.00 NIA 19.99 

915101 6:02 Injection 13306 10.66 16.00 -533.00 NIA 0.00 NIA 36.90 

9/5/01 8: 11 Injection 19085 10.70 19.00 -532.00 NIA 0.00 NIA 45.80 

91510 I I 0:20 Injection 24864 10.64 25.00 -540.00 NIA 0.00 NIA 49.40 

915101 12:40 Injection 31136 10.42 22.00 -581.00 NIA 0.00 NIA 49. IO 

9/5/01 15:10 Injection 37856 10.25 23.00 -594.00 NIA 0.00 NIA 54.60 

9/5/0 I I 5 :45 Injection 39424 10.12 22.00 -594.00 NIA 0.00 NIA 54.00 

11/1/01 10:35 
Post-

120000 9.62 18.00 -108.00 NIA 0.05 NIA 2.71 
Treatment 

0

Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
'Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
' Orion DO meter used. 
NI A = Parameter or constituent not measured during this stage. 
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44.8 

1.51 

Hexavalent 
Chromium 

(mg/L) 

0.00 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

0.00 

Dithionite 
Concentration 

(moles/L) 

NIA 

NIA 

0.0002 

0.0206 

0.0408 

0.0574 

0.0597 

0.0485 

0.0481 

0.0441 

NIA 

Well 
Level 

(ft) 

NIA 

NIA 

9.33 

10.12 

10.50 

11.22 

11.22 

10.95 

11.28 

11.58 

NIA 
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Table D-3. ISRM Data from September 5, 2001 Injection (04-53 Data). 

The following is data from well 04-53. This well is adjacent to well D4-54. 

The injection started at approximately 01 :05 on September 5, 2001. Injection Aowrate (gpm): 

The reaction stage started at approximately 18:00 on September 5, 2001 . Extraction Aowrate (gpm): 

The withdrawal stage started at approximately 06:00 on September 7, 2001. 

The withdrawal stage ended at approximately I 0:30 on November 1, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample Eh oo• ooi D03 Conductivity 

(gal) (unitless) 
Temp. 

(mV)* (mg/L) (mg/L) (mg/L) (mS/cm) 
("C) 

9/4/01 1:45 Baseline 0 8.12 18.00 -500.00 NIA 0.00 NIA 1.20 

9/5/01 1:05 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

9/5/01 3: 12 Injection 5690 8.69 18.00 -532.00 NIA 0.00 NIA 1.66 

9/5101 5:00 Injection 10528 7.92 16.00 -549.00 NIA 0.00 NIA 2.00 

9/5/01 7:00 Injection 15904 7.69 16.00 -561.00 NIA 0.00 NIA 2.40 

9/5/01 9: 15 Injection 21952 9.03 22.00 -541 .00 NIA 0.00 NIA 7.25 

9/5/0 I 11 :50 Injection 28896 9.91 20.00 -546.00 NIA 0.00 NIA 24.80 

9/5/01 13:47 Injection 34138 9.54 21.00 -594.00 NIA 0.00 NIA 21.60 

•Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell 00 meter used. 
30rion DO meter used. 
NI A = Parameter or constituent not measured during this stage. 
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44.8 

1.51 

Hexavalent 
Chromium 

(mg/L) 

0 .00 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Dithionite Well 
Concentration Level 

(moles/L) (ft) 

NIA NIA 

NIA NIA 

0.0000 10.48 

0.0000 18.85 

0.0000 11.10 

0.0017 12.81 

0.0113 16.71 

0.0182 18.82 
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APPENDIXE 

INJECTION DATA FOR WELL D4-57 

ISRM FIRST QUARTER FY 2002 
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Table E-1. ISRM Data from August 23; 2001 Injection (04-57 Data). 

The following is data from well D4-57. This well was the main injection/extraction well. Adjacent wells are D4-56 and D4-58. 

The injection started at approximately 00:50 on August 23, 2001. Injection Flowrate (gpm): 45 

The reaction stage started at approximately 18: IO on August 23, 200 I. Extraction Flowrate(gpm): 2.0 

The withdrawal stage started at approximately 6:20 on August 25 , 2001. 

The withdrawal stage ended at approximately 8:00 on October I 0, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample 

Eh DO' 001 DO' Conductivity 
(gal) (unitless) 

Temp. (mV)* (mg/L) (mg/L) (mg/L) (mSlcm) (•C) 

8/22/01 8: 28 Baseline 0 7.98 17.00 -327.00 NIA 8.21 7.73 0.71 

8123101 0: 50 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

8123101 2:15 Injection 3825 11.40 23.00 -295.00 NIA O.oJ 0.00 69.90 

812310 I 3:21 Injection 6795 11.34 23.00 -310.00 NIA 0.00 0.00 66.40 

8/2310 I 4: 27 Injection 9765 11.26 23 .00 -308.00 NIA 0.00 0.00 66.00 

8123101 5: 15 Injection 11 925 11.29 23.00 -310.00 NIA 0.00 0.00 66.30 

8123101 6: 13 Injection 14535 11.29 23.00 -295 .00 NIA O.oJ 0.00 63.50 

812310 I 7: 27 Injection 17865 11.25 22.00 -300.00 NIA 0.00 0.00 66.90 

812310 I 8:33 Injection 20835 11.26 22.00 -306.00 NIA 0 .00 0.00 65.50 

812310 I 9: 20 Injection 22950 11.21 22.00 -311.00 NIA 0.00 0.00 67.80 

8123101 10:26 Injection 25920 11.22 22.00 -320.00 NIA 0.00 0.00 67.80 

8123101 11 :22 Injection 28440 11.22 22.00 -319.00 NIA 0.00 0.00 64.40 

8123101 12:16 Injection 30870 11.22 22.00 -313.00 NIA 0.00 0.00 67.70 

8/23101 12:54 Injection 32580 11.16 23.00 -319.00 NIA 0.00 0.00 63.60 

8/23101 14:19 Injection 36405 11.20 22.00 -318.00 NIA 0.00 0.00 62.10 

8/23101 15:09 Injection 38655 11.1 8 22.00 -331.00 NIA 0.00 0.00 63.80 

8/23101 15:32 Injection 39690 11.37 22.00 -319.00 NIA 0.00 0.00 60.81 

8/25101 6:20 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Withdrawal 

8/25101 8:25 Withdrawal 250 10.25 25 .00 -305 .00 NIA 0.00 NIA 14.78 

8/25101 9: 16 Withdrawal 352 10.29 25.00 -318.00 NIA 0.00 NIA 14.45 

8127101 12:30 Withdrawal 6500 10.22 25 .00 -327.00 NIA 0.00 NIA 38.60 

9/9101 22:16 Withdrawal 45112 9.31 19.00 -568.00 NIA 0.06 NIA 12.69 

9/11/01 16:00 Withdrawal 50120 9.28 20.00 -571.00 NIA 0 .09 NIA 16.26 

10116/01 10:40 
Post-

125000 7.72 19.00 -284.30 NIA 0.04 NIA 2.80 
Treatment 

Averages NIA NIA 11.26 22.40 -311.60 NIA 0.00 0.00 65.50 
(Injection): 

'Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
'Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
"Raised Transducer 10 feet. 
~aised Transducer 5 feet. 
NI A = Parameter or constituent not measured during this stage. 

ISRM First Quarter FY 2002 Tech. Memo 

April 2002 

Hexavalent Dithionite Well 
Chromium Concentration Level 

(mg/L) (moles/L) (ft) 

0.26 NIA 2.73 

NIA NIA NIA 

NIA NIA 30.85 

NIA 0.0965 33.06 

NIA 0.0921 35.32 

NIA 0.0921 25.69° 

NIA 0.0891 28.65 

NIA 0.0923 32.10 

NIA 0.0905 34.57 

NIA 0.0931 35 .01 

NIA 0.0958 38.77 

NIA 0.0948 41.05 

NIA 0.0960 43.06 

NIA 0.0863 44.82 

NIA 0.0912 4J.49b 

NIA 0.0859 44.29 

NIA 0.0856 46.21 

NIA NIA NIA 

0.00 NIA 0.81 

0.00 NIA 1.28 

0.00 NIA 2.97 

0.00 NIA 1.01 

0.00 NIA 0.69 

0.01 NIA NIA 

NIA 0.0915 37.52 
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Table E-2. ISRM Data from August 23, 2001 Injection (D4-56 Data). 

The following is data from well D4-56. This well is adjacent to well D4-57. 

The injection started at approximately 00:50 on August 23, 2001. Injection Aowrate (gpm): 45 

The reaction stage started at approximately I 8: IO on August 23, 2001. Extraction Aowrate (gpm): 2.0 

The withdrawal stage started at approximately 0:50 on August 25, 2001. 

The withdrawal stage ended at approximately 8:00 on October 10, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample Eh ooi 002 D03 Conductivity 

(gal) (unitless) 
Temp. (mV)* (mg/L) (mg/L) (mg/L) (rnSlcm) (•q 

8122/0 1 8:54 Baseline 0 9.21 18.00 -308.00 NIA 0.15 6.33 1.21 

8/23101 0:50 
Start 

0 NIA NIA NIA NIA NIA NIA NIA 
Injection 

8/2310 I 3:00 Injection 5850 9.26 17.00 -336.00 NIA 0.01 0.00 1.23 

8123101 5:01 Injection 11295 9.45 18.00 -348.00 NIA 0.00 0.00 1.18 

8/23101 7:00 Injection 16650 9.22 18.00 -324.00 NIA 0.00 0.00 1.12 

8/23101 9:02 Injection 22140 9.33 19.00 -348.00 NIA 0.00 0.00 1.21 

8123101 11 :09 Injection 27855 9.28 19.00 -363 .00 NIA 0.00 0.00 1.18 

8123101 13:28 Injection 34110 9.15 21.00 -345.00 NIA 0.00 0.00 1.24 

8/23101 15:28 Injection 39510 9.18 20.00 -355.00 NIA 0.00 0.00 1.25 

8125101 6:20 
Start 

0 NIA NIA NIA NIA NIA NIA NIA 
Withdrawal 

8125101 8:40 Withdrawal 280 8.32 19.00 -318.00 NIA 0.00 NIA 2.33 

8/25101 9:05 Withdrawal 330 8.07 19.00 -322.00 NIA 0.00 NIA 2.75 

'Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
'Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
NI A = Parameter or constituent not measured during this stage. 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Hexavalent 
Chromium 

(mg/L) 

0.00 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

0.00 

0.00 

Dithionite 
Concentration 

(moles/L) 

NIA 

NIA 

NIA 

0.0003 

0.0003 

0.0002 

0.0021 

0.0003 

0.0003 

NIA 

NIA 

NIA 

Well 
Level 

(ft) 

NIA 

NIA 

7.66 

8.02 

8.33 

8.45 

8.97 

9.51 

9.03 

NIA 

7.50 

7.45 
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Table E-3. ISRM Data from August 23, 2001 Injection (04-58 Data). 

The following is data from well D4-58. This well is adjacent to well D4-57. 

The injection started at approximately 00:50 on August 23, 2001. Injection Aowrate (gpm): 45 

The reaction stage started at approximately 18:10 on August 23, 2001. Extraction Aowrate(gpm): 2.0 

Toe withdrawal stage started at approximately 0:50 on August 25, 2001. 

Toe withdrawal stage ended at approximately 8:00 on October 10, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed Sample Hexavalent Dithionite Well pH Eh DO' 002 001 Conductivity 
(gal) (unitless) 

Temp. 
(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) 

Chromium Concentration Level 
("C) 

8122/01 8:41 Baseline 0 8.04 18.00 -326.00 NIA 0 .08 10.14 0.52 

812310 I 0 :50 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

8/23101 2:00 Injection 3150 7.68 17.00 -302.00 NIA 8.96 8.19 0.51 

8123101 4:05 Injection 8775 8.59 17.00 -309.00 NIA 4.08 8.00 0.61 

8123101 6: 03 Injection 14085 8.04 18.00 -341.00 NIA 5.70 5.77 0.55 

8123101 8:20 Injection 20250 8.29 18.00 -368.00 NIA 5.60 5.82 0.58 

8/23101 10:10 Injection 25200 8.59 19.00 -387.00 NIA 1.89 3.83 0.63 

8/2310112:20 Injection 31050 8.34 20.00 -368.00 NIA 3.77 6 .23 0.63 

8/23101 14:44 Injection 37530 8.18 20.00 -358.00 NIA 2.60 6.32 0.60 

8/25101 6:20 
Start 

0 NIA NIA NIA NIA NIA NIA NIA 
Withdrawal 

8/25101 8: 11 Withdrawal 222 8.03 19.00 -300.00 NIA 7.23 NIA 0.54 

8/25101 9:22 Withdrawal 364 7.95 19.00 -330.00 NIA 7.04 NIA 0.57 

•Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
NI A = Parameter or constituent not measured during this stage. 

(mg/L) (moles/L) 

0.42 NIA 

NIA NIA 

NIA NIA 

NIA 0 .0000 

NIA 0.0001 

NIA 0.0003 

NIA 0.0002 

NIA 0.0001 

NIA 0.0005 

NIA NIA 

0.46 NIA 

0.35 NIA 

Table E-4. ISRM Data from August 23, 2001 Injection (04-57 Data) (Sulfate). 

The following is data from well D4-57. This well was the main injection/extraction well. 

Date Time Stage 
Sulfur' Sulfate2 

(mg/L) (mg/L) 

8/23101 0:30 Baseline NIA 

10/16/01 10:40 
Post-

295 
Treatment 

'Sulfur by ICP analysis (unfiltered). 
2Sulfur converted to mg/Land in terms of sulfate. 
3Sulfate analysis by bomb combustion. 
4 Sulfur by ICP analysis (filtered). 
5Sulfur converted to mg/Land in terms of sulfate. 
6Sulfate by anion analysis. 

NIA 

885 

Sample 
ID 

NIA 

NIA 

NI A = Parameter or constituent not measured during this stage. 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Sulfate3 Sample Sulfur' Sulfate5 Sample 
(mg/L) ID (mg/L) (mg/L) ID 

NIA NIA 58 175 812D40 

NIA NIA NIA NIA NIA 

Sulfate' 
(mg/L) 

169 

708 

(ft) 

9.07 

NIA 

16.3 1 

8.79 

9.21 

8.98 

10.09 

10.57 

12.07 

NIA 

7.97 

10.19 

Sample 
ID 

B12D40 

BI2X90 

E-3 



Table E-5. ISRM Data from August 23, 2001 Injection (D4-57 Data) (Anions). 

The following is data from well D4-57. This well was the main injection/extraction well. 

ANIONS 
Date Time Stage 

Chloride (mg/L) Fluoride (mg/L) Nitrite (mg/L) Nitrate (mg/L) Sulfate (mg/L) Sample ID 

8123101 0:30 Baseline 24.3 I.Ou 0.53 48.8 NIA Bl 2D40 

1011 6101 10:40 Post-Treatment 24.7 2.5 u 1.25 u 1.25 u NIA B1 2X90 

NIA = no data available 
u = the analyte was not detected. The reported nominal value is the method reporting limit. 

Table E-6. ISRM Data from August 23, 2001 Injection (D4-57 Data) (Uranium). 

The following is data from well D4-57. This well was the main injection/extraction well. 

Date Time Stage 

8/23/0 I 0:30 Baseline 

10/16101 10:40 Post-Treatment 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Uranium (µg/L) Sample ID 

3.08 B1 2V03 

0.076 B1 2X90 
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Date Time 

8/23/01 0:30 

10/16/01 10:40 

Date Time 

8/23/0 I 0: 30 

10/16/01 10:40 

Table E-7a. ISRM Data from August 23, 2001 Injection (D4-57 Data) (Metals). 

The following is data from well D4-57. This well was the main injection/extraction well. 

METALS 

Stage Silver Aluminum Arsenic Barium Calcium Cadmium Chromium Copper Iron 
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) 

Sample ID 

Baseline 0.50 u 3020 3.9 u 126 108000 0.30u 334 15.5 4740 Bl2D40 

Post-
0.50u 62.1 23.2 97.9 10,200 0.38 2.8 2.4 506 Bl2X90 

Treatment 

Table E-7b. ISRM Data from August 23, 2001 Injection (04-57 Data) (Metals). 

The following is data from well D4-57. This well was the main injection/extraction well. 

METALS 

Stage Potassium Magnesium Manganese Molybdenum Sodium Lead Selenium Silica Zinc 
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µ g/L) (µg/L) (µg/L) 

Sample ID 

Baseline 10400 23800 346 7.8 33700 2.6 3.2 u 39700 20.6 Bl2D40 

Post-
762,000 17,700 38.9 13.9 263,000 2.4u 3.6 10300 9.9 B12X90 Treatment 
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Table F-1. ISRM Data from September 18, 2001 Injection (D4-S8 Data). 

The following is data from well D4-58. This well was the main injection/extraction well. Adjacent wells are D4-57 and D4-59. 

The injection started at approximately 00:40 on September 18, 2001. Injection Flowrate (gpm): 44.9 

The reaction stage started at approximately 17:40 on September 18, 2001. Extraction Flowrate(gpm): 5.9 

The withdrawal stage started at approximately 14:00 on September 20, 200 I. 

The withdrawal stage ended at approximately 06:50 on October 10, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample 

Eh oo• DO' DO' Conductivity 
(gal) (unitless) 

Temp. 
(mV)* (mg/L) (mg/L) (mg/L) (mS/cm) ("C) 

9/17/01 15:07 Baseline 0 8.92 18.00 -336.00 NIA 6.62 N/A 0.53 

9/18/01 0:40 
Start 

0 NIA NIA NIA N/A NIA N/A N/A 
Injection 

9/18/01 1 :45 Injection 2918 11.78 22.00 -396.00 NIA 0.00 NIA 61.90 

9/18/0 I 2:45 Injection 5612 11.72 22.00 -408.00 N/A 0.00 NIA 65.80 

9/18/01 3:41 Injection 8127 I 1.70 22.00 -407.00 N/A 0.00 N/A 63.60 

9/18/01 4:50 Injection 11 225 11.72 22.00 -430.00 N/A 0.00 N/A 64.80 

9/18/01 5:40 Injection 13470 11.83 22.00 -430.00 NIA 0.00 NIA 64.60 

9/18/01 6:43 Injection 16299 11.68 22.00 -433 .00 N/A 0.00 NIA 63.30 

9/18/01 7:47 Injection 19172 11.71 21.00 -433 .00 N/A 0.00 NIA 62.70 

9/18/01 8:45 Injection 21776 11.92 20.00 -425.00 N/A 0.00 NIA 61.70 

9/18/01 9:45 Injection 24470 11.79 22.00 -434.00 NIA 0.00 NIA 62.80 

9/18/01 10:42 Injection 27030 11.75 22.00 -424.00 NIA 0.00 NIA 61.90 

9118/0 I 11 :50 Injection 30083 11.75 23.00 -426.00 N/A 0.00 N/A 63.80 

9/18/01 12:43 Injection 32463 11.83 22.00 -434.00 N/A 0.00 NIA 65.80 

9/18/01 13:36 Injection 34842 11.76 22.00 -43 1.00 NIA 0.00 N/A 62.50 

9/18/01 14:25 Injection 37042 11.82 22.00 -432.00 N/A 0.00 NIA 62.70 

9/18/0 I 14:50 Injection 38165 11.72 22.00 -433 .00 N/A 0.00 NIA 64.00 

9/20/01 14:00 
Start 

0 NIA N/A NIA N/A NIA N/A NIA 
Withdrawal 

9/21/01 9:30 Withdrawal 6903 10.58 22.00 -405 .00 N/A 0.01 NIA 43.50 

9/22/01 12:00 Withdrawal 16284 10.57 22.00 -418 .00 N/A 0.01 NIA 39.00 

9/24/01 10:55 Withdrawal 26727 10.38 21.00 -401.00 N/A 0.01 NIA 23.70 

9/25/01 10:55 Withdrawal 35223 10.45 20.00 -3%.00 N/A 0.01 NIA 16.47 

9/26/01 8:05 Withdrawal 43719 10.53 19.00 -394.00 N/A 0.01 NIA 12.87 

9/27 /0 l 11 :25 Withdrawal 53383 10.87 19.00 -381.00 NIA 0.01 NIA 10.12 

I 0/10/01 9:20 
Post-

160000 7.06 17.00 R NIA 0.02 NIA 2.99 
Treatment 

Averages NIA NIA 11.77 21.87 -425 .07 NIA 0.00 NIA 63.46 
(Injection): 

"Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
N/ A= Parameter or constituent not measured during this stage. 
R = Data rejected due to ORP/Eh probe malfunction. 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Hexavalent Dithionite Well 
Chromium Concentration Level 

(mg/L) (moles/L) (ft) 

0.21 NIA 3.00 

N/A N/A NIA 

N/A 0 .0901 30.36 

NIA 0.0960 32.36 

N/A 0 .0923 33.90 

N/A NIA 35.72 

N/A NIA 36.97 

N/A 0 .0898 38.56 

N/A 0.0928 39.40 

N/A 0 .0984 41.68 

N/A 0.0941 41.70 

N/A 0.0000 44.24 

NIA 0.0944 46.80 

N/A 0.0985 46.53 

N/A 0 .0924 46.31 

N/A 0 .0944 47.20 

N/A 0.0954 47.87 

NIA NIA N/A 

0.00 N/A 2.01 

0 .00 NIA 2.12 

0.00 N/A 2.94 

0.00 N/A 1.25 

0.00 NIA 1.59 

0 .00 NIA 1.52 

0 .00 NIA 0.92 

NIA 0 .0942 40.64 

F-1 



Table F-2. ISRM Data from September 18, 2001 Injection (04-57 Data). 

The following is data from well D4-57. This well was an adjacent well to D4-58. 

The injection started at approximately 00:40 on September 18, 2001 . Injection Flowrate (gpm): 

The reaction stage started at approximately 17:40 on September 18, 2001. Extraction Flowrate (gpm): 

The withdrawal stage started at approximately 14:00 on September 20, 200 I. 

The withdrawal stage ended at approximately 06:50 on October l 0, 200 I. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample Eh DO' DO' DOJ Conductivity 

(gal) (unitless) 
Temp. (mV)* (mg/L) (mg/L) (mg/L) (mSlcm) c•q 

9117101 14:26 Baseline 0 9.56 24.00 -430.00 NIA 0.00 NIA 6.90 

9118101 0:40 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

911810 I l :35 Injection 2469 10.31 17.00 -404.00 NIA 0.00 NIA 6.99 

9118/01 2:30 Injection 4939 10.34 16.00 -416.00 NIA 0.00 NIA 6.64 

9118101 3:30 Injection 7633 10.14 18.00 -416.00 NIA 0.00 NIA 5.54 

9118/01 4 :30 Injection 10327 10.13 18.00 -439.00 NIA 0.00 NIA 5 .05 

9118101 5:30 Injection 13021 10.90 13.00 -435 .00 NIA 0.00 NIA 4.59 

9118101 6:30 Injection 15715 10.05 18.00 -451.00 NIA 0.00 NIA 4.80 

9118/01 7:30 Injection 18409 10.13 18.00 -445.00 NIA 0.00 NIA 4.70 

9118101 8:30 Injection 21103 10.20 17.00 -445 .00 NIA 0.00 NIA 4.70 

9118101 9:30 Injection 23797 9.74 22.00 -451.00 NIA 0.00 NIA 5.20 

9118101 10:30 Injection 26491 9.70 23.00 -451.00 NIA 0.00 NIA 5.10 

9118/0111 :30 Injection 29185 9.19 32.00 -460.00 NIA 0.00 NIA 5.49 

9118/01 12:30 Injection 31879 9.22 35.00 -460.00 NIA 0.00 NIA 6.33 

9/18101 13:44 Injection 35202 9.26 36.00 -465.00 NIA 0.00 NIA 6.90 

9118/01 14:10 Injection 36369 9.63 24.00 -453.00 NIA 0.00 NIA 4.49 

9118101 14:35 Injection 37491 9.63 24.00 -455 .00 NIA 0.00 NIA 4.33 

10/16/01 10:40 
Post-

160000 7.72 19.00 -284.30 NIA 0.04 NIA 2.80 Treatment 

'Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
'Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
NI A= Parameter or constituent not measured during this stage. 

ISRM First Quarter FY 2002 Tech. Memo 
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44.9 

5.9 

Hexavalent 
Chromium 

(mg/L) 

0 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

0.01 

Dithionite 
Concentration 

(moles/L) 

NIA 

NIA 

0.0000 

0.0000 

0.0000 

NIA 

NIA 

NIA 

0.0000 

0.0002 

0.0001 

0.0000 

0.0000 

0 .0004 

0.0003 

0.0001 

0.0009 

NIA 

Well 
Level 
(ft) 

1.25 

NIA 

6.10 

6.92 

6.05 

5 .99 

7.84 

6.52 

6.62 

8.80 

8.62 

7.38 

8.05 

8.68 

9 .06 

7.15 

6.96 

NIA 
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Table G-1. ISRM Data from August 29, 2001 Injection (04-60 Data). (2 Pages) 

The following is data from well D4-60. This well was the main injection/extraction well. Adjacent wells are D4-59 and D4-61. 

The injection started at approximately 03:20 on August 29, 2001. Injection Flowrate (gpm)': 33.3 

The reaction stage started at approximately 03:35 on August 30, 200 I. Extraction Flowrate(gpm): 0.95 

The withdrawal stage started at approximately 16:00 on August 31 , 2001. 

The withdrawal stage ended at approximately 09:00on November 20, 2001 . 

Volume 
Date Time Stage Processed pH 

Sample 

(gal) (unitless) 
Temp. 

c·c> 
8/28101 8:17 Baseline 0 8.73 19.00 

8129101 3:20 
Start 

0 NIA NIA 
Injection 

8129101 5:02 Injection 3397 11.37 23.00 

812910 I 5 :56 Injection 5195 11.27 22.00 

8129101 6:42 Injection 6727 11.21 22.00 

812910 I 7:35 Injection 8491 11 .27 21.00 

8129101 9:06 Injection 11522 11.27 21.00 

8129101 9:23 Injection 12088 11.24 21.00 

8/2910110:00 Injection 13320 11.29 23.00 

8129101 11 :40 Injection 16650 11.25 23.00 

8129101 12:35 Injection 1848 1 11.19 23.00 

8129101 13:32 Injection 20380 11.18 23.00 

8129101 14:10 Injection 21645 11.19 23.00 

8129101 15:30 Injection 24309 11.06 24.00 

8129101 16:09 Injection 25608 11.10 24.00 

8129101 16:30 Injection 26307 11.15 24.00 

8129101 18:00 Injection 29304 11.08 24.00 

8131/01 16:00 
Start 

0 NIA NIA 
Withdrawal 

919101 22:07 Withdrawal 15984 9.84 21.00 

9111/01 16:10 Withdrawal 21276 9.71 20.00 

9112/01 12:50 Withdrawal 22752 9.65 20.00 

9/21101 9:45 Withdrawal 38088 10.09 21.00 

9/22/01 12:09 Withdrawal 39816 10.02 24.00 

9124/0 l 12:50 Withdrawal 43341 9.88 25.00 

9125101 10:20 Withdrawal 44889 10.15 22.00 

9126/01 8:50 Withdrawal 46509 10.40 19.00 

9127101 13:02 Withdrawal 48543 10.52 22.00 

10/2/01 12:30 Withdrawal 57147 8.94 22.00 

1013101 13:40 Withdrawal 58947 8.60 25.00 
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Field Parameters 

Eh DO' D02 DO' Conductivity 
(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) 

-281.00 NIA 0.00 0.00 1.66 

NIA NIA NIA NIA NIA 

-493.00 NIA 0.00 NIA 66.10 

-558.00 NIA 0.00 NIA 66.00 

-550.00 NIA 0.00 NIA 63.40 

-535 .00 NIA 0.00 NIA 62.00 

-546.00 NIA 0.00 NIA 66.50 

-55000 NIA 0.00 NIA 63.90 

-544.00 NIA 0.00 NIA 66.30 

-457.00 NIA 0.00 NIA 65.00 

-549.00 NIA 0.00 NIA 68.40 

-562.00 NIA 0.00 NIA 68.00 

-571.00 NIA 0.00 NIA 65.50 

-578.00 NIA 0.00 NIA 63.20 

-575.00 NIA 0.00 NIA 66.80 

-572.00 NIA 0.00 NIA 66.00 

-579.00 NIA 0.00 NIA 67.40 

NIA NIA NIA NIA NIA 

-553.00 NIA 0.05 NIA 8.53 

-561.00 NIA O.o2 NIA 8.36 

-383.00 NIA 0.01 NIA 31.90 

-431.00 NIA 0.01 NIA 10.67 

-424.00 NIA 0.01 NIA 19.06 

-410.00 NIA 0.00 NIA 20.90 

-398.00 NIA 0.01 NIA 21.70 

-3%.00 NIA 0.01 NIA 16.93 

-383.00 NIA O.oJ NIA 16.70 

NIA NIA O.o2 NIA 14.53 

NIA NIA 0.02 NIA 15.08 

Hexavalent Dithionite Well 
Chromium Concentration Level 

(mg/L) (moles/L) (ft)5 

0.33 NIA NIA 

NIA NIA NIA 

NIA 0.0919 35.90 

NIA 0.0944 40.25 

NIA 0.0907 32.53 

NIA 0.0917 35 .91 

NIA 0.0973 44.96 

NIA 0.0934 35.69 

NIA 0.0913 44.54 

NIA 0.0863 44.60 

NIA 0.0894 42.97 

NIA 0.0862 40.65 

NIA 0.0902 43.65 

NIA 0.0962 80.98 

NIA 0.0875 80.37 

NIA 0.0861 79.44 

NIA 0.0880 77.09 

NIA NIA NIA 

0.00 NIA 0.840 

0.00 NIA 0.040 

0.02 NIA 0.094 

0.01 NIA 8.400 

0.00 NIA 1.640 

0.04 NIA 1.300 

0.00 NIA 0.003 

0.00 NIA -0.052 

0.00 NIA -0.060 

0.00 NIA 1.600 

0.00 NIA 2.450 
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Table G-1. ISRM Data from August 29, 2001 Injection (D4-60 Data). (2 Pages) 

Field Parameters 
Volume 

Date Time Processed Sample Hexavalent Dithionite Well Stage pH Eh 001 002 001 Conductivity 
(gal) (unitless) 

Temp. 
(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) 

Chromium Concentration Level 
c•q 

11/1101 I 1:05 Withdrawal 100527 9.20 21.00 R NIA 0.04 NIA 2.79 

1115101 7:45 Withdrawal 107205 9.16 14.00 R NIA 0.02 NIA 3.88 

11/13101 8:50 Withdrawal 113565 9.16 12.00 R NIA 0.00 NIA 3.21 

11120101 9:05 
Post-

119925 9.12 18.00 R NIA 0.01 NIA 3.11 
Treatment 

Averages NIA NIA 11.23 22.42 -541.08 NIA 0.00 NIA 65 .63 
(Injection): 

'Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
'Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
3Orion DO meter used. 
• Low Flowrate because of high well level. 
5 Raised level transducer 40 feet. 
NI A = Parameter or constituent not measured during this stage. 
R = Data rejected due to ORP/Eh probe malfunction. 

(mg/L) (moles/L) 

0.00 NIA 

0.00 NIA 

0.00 NIA 

0.00 NIA 

NIA 0.0907 

Table G-2. ISRM Data from August 29, 2001 Injection (D4-59 Data). 

The following is data from well D4-59. This well is adjacent to well D4-60. 

The injection started at approximately 03:20 on August 29, 2001. Injection Flowrate (gpm}': 

The reaction stage started at approximately 03:35 on August 30, 2001 . Extraction Flowrate (gpm): 

The withdrawal stage started at approximately 16:00 on August 31, 2001. 

The withdrawal stage ended at approximately 09:00 on November 20, 2001 . 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample 

Eh 001 002 001 Conductivity 
(gal) (unitless) 

Temp. (mV)* (mg/L) (mg/L) (mg/L) (mSlcm) ("C) 

8128101 9:10 Baseline 0 8.89 20.00 -294.00 NIA 0.00 0.00 2.13 

8129101 3:20 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

8129101 5 :42 Injection 4729 8.83 17.00 -545.00 NIA 0.00 NIA 3.36 

8129101 7:15 Injection 7826 9.01 19.00 -568.00 NIA 0.00 NIA 2.29 

8129101 8:58 Injection 11255 9.15 21.00 -543 .00 NIA 0.00 NIA 2.05 

8/29101 11 :00 Injection 15318 9.19 21.00 -554.00 NIA 0.00 NIA 1.86 

8129101 13:15 Injection 19814 9.02 24.00 -584.00 NIA 0.00 NIA 1.94 

8129101 15:43 Injection 24742 9.17 24.00 -600.00 NIA 0.00 NIA 1.92 

8129101 17:00 Injection 27306 9.07 24.00 NIA NIA 0.00 NIA 2.04 

'Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
4Low flowrate because of high well level. 
NI A = Parameter or constituent not measured during this stage. 
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33.3 

0 .95 

Hexavalent 
Chromium 

(mg/L) 

0.00 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Dithionite 
Concentration 

(moles/L) 

NIA 

NIA 

0.0003 

0.0003 

0.0004 

0.0002 

0.0000 

0.0002 

0.0001 

(ft)5 

-0 .030 

NIA 

-0.050 

NIA 

50.64 

Well 
Level 

(ft) 

3.14 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 
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Table G-3. ISRM Data from August 29, 2001 Injection (04-61 Data). 

The following is data from well D4-61. This well is adjacent to well D4-60. 

The injection started at approximately 03:20 on August 29, 2001. Injection Flowrate (gpm)4: 33.3 

The reaction stage started at approximately 03:35 on August 30, 200 I. Extraction Flowrate (gpm): 0.95 

The withdrawal stage started at approximately 16:00 on August 31, 2001. 

The withdrawal stage ended at approximately 09:00 on November 20, 2001 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample Eh DO' 002 DO' Conductivity 

(gal) (unitless) 
Temp. 

(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) c•q 

8/28101 9:38 Baseline 0 7.27 28.00 -300.00 NIA 3.58 6.30 1.97 

812910 I 3:20 
Start 

0 NIA NIA NIA NIA NIA NIA NIA 
Injection 

8/29101 4:50 Injection 2997 7 .47 19.00 -390.00 NIA 0.00 NIA 1.5 1 

812910 I 6:30 Injection 6327 8.01 16.00 -576.00 NIA 0.00 NIA 1.54 

8129101 7:55 Injection 9 157 8.20 22.00 -579.00 NIA 0.00 NIA 1.66 

8/29101 9:57 Injection 13220 8.07 23.00 -585.00 NIA 0.00 NIA 1.33 

8/2910 1 12:09 Injection 17616 7.93 24 .00 -559.00 NIA 0.00 NIA 1.22 

8/29101 14:00 Injection 21312 7.98 24.00 -620.00 NIA 0.00 NIA 1.24 

8129101 16:25 Injection 2614 1 7.82 24 .00 -614.00 NIA 0 .00 NIA 1.43 

8/2910 I 19:05 Injection 31469 7 .76 22.00 -618.00 NIA 0.00 NIA 1.43 

' Measured ORP values converted to Eh by app lying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
4Low flowrate because of high well level. 
NI A = Parameter or constituent not measured during this stage. 
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Hexavalent 
Chromium 

(mg/L) 

0.01 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Dithionite Well 
Concentration Level 

(moles/L) (ft) 

NIA 7.82 

NIA NIA 

0.0003 NIA 

0.0001 NIA 

0.0000 NIA 

0.0002 NIA 

0.0002 NIA 

0.0002 NIA 

00002 NIA 

0.0002 NIA 
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Table H-1. ISRM Data from September 20, 2001 Injection (04-61 Data). 

The following is data from well D4-61. This well was the main injection/extraction well. Adjacent wells are D4-60 and D4-62. 

The injection started at approximately 00:35 on September 20, 2001. Injection Flowrate (gpm): 44.9 

The reaction stage started at approximately 18: IO on September 20, 2001. Extraction Flowrate(gpm): 4 .3 

The withdrawal stage started at approximately 09:15 on September 22, 2001. 

The withdrawal stage ended at approximately 12:20 on October 18, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample 

Eh 001 002 DO' Conductivity 
(gal) (unitless) 

Temp. (mV)* (mg/L) (mg/L) (mg/L) (mSlcm) ("C) 

9119101 13:23 Baseline 0 8.29 20.00 -464.00 NIA 0.17 NIA 1.81 

912010 I 0:35 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

9120101 1:47 Injection 3233 11.88 22.00 -416.00 NIA 0.00 NIA 63.70 

9120101 2:55 Injection 6286 11 .75 21.00 -416.00 NIA 0.00 NIA 62.30 

9120101 3:55 Injection 8980 11.83 20.00 -416.00 NIA 0.00 NIA 63.00 

9120101 4:55 Injection 11674 11.64 21.00 -426.00 NIA 0.00 NIA 60.80 

9120101 6: 10 Inj ection 15042 11.91 18.00 -406.00 NIA 0.00 NIA 59.70 

9120101 6:50 Injection 16837 11.64 21.00 -421.00 NIA 0.00 NIA 58.10 

9120101 7:50 Injection 19532 11.70 21.00 -422.00 NIA 0.00 NIA 58.40 

9120101 9:05 Injection 22899 11.65 2 1.00 -419.00 NIA 0.00 NIA 58.00 

9120101 10:10 Injection 25817 11.79 21.00 -422.00 NIA 0.00 NIA 60.00 

9120101 I I: 10 Injection 28512 11.79 21.00 -426.00 NIA 0.00 NIA 59.00 

9120101 12:12 Injection 31295 11.81 21.00 -417.00 NIA 0.00 NIA 62.90 

9120/01 13:05 Injection 33675 11.75 22.00 -424.00 NIA 0.00 NIA 58.60 

9/20/01 14: 12 Injection 36683 11.79 21.00 -423.00 NIA 0.00 NIA 58.80 

9120101 15: 15 Injection 39512 11.67 21.00 -426.00 NIA 0.00 NIA 61.50 

Averages NIA NIA 11.76 20.86 -420.00 NIA NIA NIA 60.34 
(Injection): 

' Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
NI A = Parameter or constituent not measured during this stage. 
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Hexavalent Dithionite Well 
Chromium Concentration Level 

(mg/L) (moles/L) (ft) 

0.00 NIA 5.22 

NIA NIA NIA 

NIA 0.0905 42.43 

NIA 0.0935 42.80 

NIA 0.0975 42.89 

NIA 0.0938 43.83 

NIA 0.0910 46.01 

NIA 0.0959 46.70 

NIA 0.0930 48.65 

NIA 0.0889 50.29 

NIA 0.0927 52.32 

NIA 0.0918 53.90 

NIA 0.0945 50.1 4 

NIA 0.0892 55.58 

NIA 0.0896 59.26 

NIA 0.0928 63.49 

NIA 0.0917 49.88 
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Table H-2. ISRM Data from September 20, 2001 Injection (04-60 Data). 

The following is data from well D4-60. This well was an adjacent well to D4-61. 

The injection started at approximately 00:35 on September 20, 2001 . Injection Flowrate (gpm): 

The injection started at approximately 00:35 on September 20, 2001. Extraction Flowrate(gpm): 

The withdrawal stage started at approximately 09: 15 on September 22, 2001 . 

The withdrawal stage ended at approximately 12:20 on October 18, 200 I. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample Eh DO' 001 DO' Conductivity 

(gal) (unitless) 
Temp. 

(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) 
("C) 

9119101 7:48 Baseline 0 10.19 19.00 -43800 NIA 0.00 NIA 15.35 

9120101 0:35 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

9/2010 I 2:52 Injection 6151 10.28 18.00 -431 .00 NIA 0.00 NIA 33.10 

9/20101 4:45 Injection 11225 11.16 17.00 -440.00 NIA 0.00 NIA 18.43 

9120101 6:45 Injection 16613 9.90 19.00 -445 .00 NIA 0.00 NIA 12.37 

9120/01 8:50 Injection 22226 9.94 20.00 -436.00 NIA 0.00 NIA 27.40 

9/20101 10:50 Injection 27614 9.78 24.00 -445.00 NIA 0.00 NIA 9.35 

9/2010 l 12:50 Injection 33001 9.74 25.00 -447.00 NIA 0.00 NIA 8.69 

9120101 15:35 Injection 40410 9.66 28.00 -443.00 NIA 0.00 NIA 11.87 

0

Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
NIA= Parameter or constituent not measured during this stage. 
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44.9 

4.3 

Hexavalent 
Chromium 

(mg/L) 

0 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Dithionite 
Concentration 

(moles/L) 

NIA 

NIA 

0.0002 

0.0001 

0.0000 

0.0002 

0.0000 

0.0002 

0 .0000 

Well 
Level 

(ft) 

NIA 

NIA 

NIA 

NIA 

NIA 

5.57 

8.40 

8.30 

8.40 
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Table H-3. ISRM Data from September 20, 2001 Injection (04-62 Data). 

The following is data from well D4-62. This well was an adjacent well to D4-61. 

The injection started at approximately 00:35 on September 20, 2001 . Injection Aowrate (gpm): 44.9 

The reaction stage started at approximately 18: IO on September 20, 2001 . Extraction Aowrate(gpm): 4.3 

The withdrawal stage started at approximately 09: 15 on September 22, 200 I. 

The withdrawal stage ended at approximately 12:20 on October 18, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample 

Eh oo• 002 D03 Conductivity 
(gal) (unitless) 

Temp. 
(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) 

("C) 

9119101 7:35 Baseline 0 9.73 17.00 -442.00 NIA 0.00 NIA 2.92 

9120101 0:35 
Start 

0 NIA NIA NIA NIA NIA NIA NIA 
Injection 

9/2010 I I :55 Injection 3592 10.00 15.00 -448.00 NIA 0.00 NIA 2.88 

9120101 3:50 Injection 8755 9.99 14.00 -453.00 NIA 0.00 NIA 2.76 

9/20101 6:00 Injection 14593 10.11 12.00 -452.00 NIA 0.00 NIA 2.96 

9/20101 7:40 Injection 19083 9.29 18.00 -448.00 NIA 0.00 NIA 3.57 

912010 I 9:45 Injection 24695 8.94 25.00 -455 .00 NIA 0.00 NIA 4.30 

9120101 12:02 Injection 30846 8.90 27.00 -454.00 NIA 0 .00 NIA 5.27 

9/20101 14:02 Injection 36234 8.58 35.00 -461.00 NIA 0.00 NIA 5.85 

'Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 
NI A = Parameter or constituent not measured during this stage. 
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Hexavalent 
Chromium 

(mg/L) 

0.00 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Dithionite Well 
Concentration Level 

(moles/L) (ft) 

NIA 4.00 

NIA NIA 

0 .0000 15.87 

0.0000 9.67 

0.0001 9.04 

0.0001 8.67 

0.0000 12.11 

0.0000 12.58 

0.0000 9.69 
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INJECTION DATA FOR WELL D4-62 
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Table 1-1. ISRM Data from August 21, 2001 Injection (04-62 Data). (2 Pages) 

The following is data from well D4-62. This well was the main injection/extraction well. Adjacent wells are D4-61 and D4-63. 

The injection started at approximately 1:40 on August 21, 2001. 

The reaction stage started at approximately 07:05 on August 22, 2001. 

The withdrawal stage started at approximately 19: 15 on August 23, 2001. 

The withdrawal stage ended at approximately 12:00 on October 5, 2001 . 

Volume 
Date Time Stage Processed pH 

Sample 
(gal) (unitless) 

Temp. 
c•q 

8/20101 8:35 Baseline 0 7.76 18.00 

8/21/01 I :40 
Start 

0 NIA NIA 
Injection 

8/21/01 3: 10 Injection 4149 11.46 23 .00 

8/21/0 1 3:57 Injection 6316 11.42 23.00 

8/21101 4:54 Injection 8943 11.35 23.00 

8/21/01 5:56 Injection 11802 11.29 23.00 

8/21/01 6:56 Injection 14568 11 .25 23 .00 

8/21/01 7:53 Injection 17195 11.24 23 .00 

8121/01 10:13 Injection 23649 11 .22 23.00 

8121101 11:05 Injection 26046 11.23 23.00 

8121/01 12:02 Injection 28674 11 .23 23 .00 

8121/01 12:55 Injection 31118 11.24 23.00 

812 1101 14:29 Injection 3545 1 11.22 23.00 

8121/01 15:20 Injection 37802 11.19 22.00 

8121/01 16:05 Injection 39877 11.11 24.00 

8121/01 17:00 Injection 42412 11.17 24.00 

8121/01 17:30 Injection 43795 11.20 24.00 

8/21/01 18: 15 Injection 45869 11.25 22.00 

8121101 19:08 Injection 48313 11.11 24.00 

8/21/01 19:50 Injection 50249 11.18 24.00 

8/21/01 21 :25 Injection 54628 11.10 24.00 

8/21/01 22:22 Injection 57256 11.26 20.00 

8121101 23:45 Injection 61083 11.10 24.00 

8/22/01 0:30 Injection 63157 11.07 24.00 

8122/01 1:37 Injection 66246 11.02 24.00 

8122/01 2:45 Injection 69381 11.12 25.00 

8122/01 3:39 Injection 71870 11.07 25.00 

8123101 19:15 
Start 

0 NIA NIA 
Withdrawal 

8125101 8:47 Withdrawal 16890 9.40 21.00 

8127101 12: 11 Withdrawal 40020 9 .43 23.00 
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Eh 
(mV)* 

-194.00 

NIA 

-284.00 

-301.00 

-267.00 

-233 .00 

-300.00 

-276.00 

-277.00 

-282.00 

-283 .00 

-280.00 

-298.00 

-303 .00 

-301.00 

-298.00 

-294.00 

-274.00 

-313.00 

-305 .00 

-313.00 

-305 .00 

-314.00 

-317.00 

-3 17.00 

-320.00 

-319.00 

NIA 

-304.00 

-331.00 

Injection Aowrate (gpm): 46.1 

Extraction Aowrate(gpm): 7.5 

Field Parameters 

oo• ooz DO' Conductivity Hexavalent Dithionite Well 

(mg/L) (mg/L) (mg/L) (mSlcm) 
Chromium Concentration Level 

(mg/L) (moles/L) (ft) 

NIA 6.30 NIA 0.48 0.48 NIA NIA 

NIA NIA NIA NIA NIA NIA NIA 

NIA 0.01 0.00 67.20 NIA NIA 52.57 

NIA 0.00 0.00 67.10 NIA 0.0886 55.08 

NIA O.oJ 0.00 65.60 NIA 0.0937 56.37 

NIA 0.01 0.00 66.40 NIA 0 .0883 60.01 

NIA 0.01 0.00 66.30 NIA 0.0872 64.61 

NIA 0.01 000 67.00 NIA 0.0914 68.00 

NIA 0.01 0.00 66.10 NIA 0.0872 82.59 

NIA 0.01 0.00 66.70 NIA 0.0884 84.95 

NIA 0.01 0.00 66.20 NIA 0.0859 85 .68 

NIA 0.01 0.00 64.60 NIA 0 .0871 87.52 

NIA 0.00 0.00 68.40 NIA 0 .0880 90.10 

NIA 0.00 0.00 63.30 NIA 0 .0828 85 .66 

NIA 0.00 0.00 67.10 NIA 0.0857 88.21 

NIA 0.00 0.00 67.80 NIA 0 .0858 89.92 

NIA 0.01 0.00 67.20 NIA 0 .0914 89.63 

NIA 0.00 0.00 63.50 NIA 0.0868 90.76 

NIA 0.00 0.00 67.00 NIA 0 .0852 92.43 

NIA 0.00 0.00 68.70 NIA 0.0863 92.39 

NIA 0.00 0.00 67.00 NIA 0.0863 91.35 

NIA 0.00 0.00 64.00 NIA 0.0869 91.85 

NIA 0.00 0.00 68.90 NIA 0.0836 85.25 

NIA 0.00 0.00 69.50 NIA 0.0900 86.77 

NIA 0.00 0.00 67.50 NIA 0 .0880 91.51 

NIA 0.00 0.00 71.50 NIA 0.0914 89.14 

NIA 0.00 0.00 70.70 NIA 0.0916 90.04 

NIA NIA NIA NIA NIA NIA NIA 

NIA 0.00 NIA 22.00 0.00 NIA 2.91 

NIA 0.00 NIA 16.53 0.00 NIA 7.53 
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Table 1-1. ISRM Data from August-21, 2001 Injection (04-62 Data). (2 Pages) 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample 

Eh 001 001 DO' Conductivity 
(gal) (unitless) 

Temp. 
(mV)* (mg/L) (mg/L) (mg/L) (mSlcm) 

(•C) 

812910 I IO: I 6 Withdrawal 60757 9.29 22.00 -553.00 NIA 0 .00 NIA 14.10 

8130101 10:19 Withdrawal 60757 9.36 21.00 -479.00 NIA 0.00 NIA 12.63 

914101 13:15 Withdrawal 83707 9.38 21.00 -476.00 NIA 0 .00 NIA 9 .05 

9/9101 22:24 Withdrawal 141757 9.11 19.00 -522.00 NIA 0.06 NIA 5.08 

9111101 16:46 Withdrawal 160882 9.09 21.00 -394.00 NIA 0 .00 NIA 4 .92 

9112/01 12:20 Withdrawal 169657 8.93 20.00 -381.00 NIA 0.03 NIA 4.09 

9113101 8:30 Withdrawal 178657 9.51 19.00 -346.00 NIA 0.04 NIA 3.83 

9121101 9:15 Withdrawal 243232 9.26 19.00 -434.00 NIA 0.01 NIA 4.87 

9122/01 12:18 Withdrawal 244582 9.64 21.00 -427.00 NIA 0.01 NIA 7.61 

9124101 10:47 Withdrawal 254707 9.54 20.00 -416.00 NIA 0 .01 NIA 5.68 
' 

9/25101 10:35 Withdrawal 265417 9.80 19.00 -414.00 NIA 0 .01 NIA 4.43 

9126101 7 :55 Withdrawal 274867 10.07 18.00 -404.00 NIA 0.01 NIA 3.73 

9127101 12: IO Withdrawal 287580 10.37 20.00 -400.00 NIA 0 .01 NIA 3.42 

1012/01 12:45 Withdrawal 310418 8.66 NIA NIA NIA 0.02 NIA 3.00 

10/3101 13:58 Withdrawal 321893 8.62 21.00 NIA NIA 0.02 NIA 2.78 

10/5101 11 :45 
Post-

353000 8.45 21.00 -308.10 NIA 0 .02 NIA 2.48 
Treatment 

Averages NIA NIA 11.20 23.32 -294.96 NIA 0.00 0.00 67.01 (Injection): 

°Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
NIA= Parameter or constituent not measured during this stage. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Hexavalent Dithionite Well 
Chromium Concentration Level 

(mg/L) (moles/I..) (ft) 

0.00 NIA 2.62 

0.00 NIA 3.43 

0.00 NIA 2.40 

0.00 NIA 3.99 

0.00 NIA NIA 

0,02 NIA 2.67 

0.00 NIA 2.48 

0.00 NIA 11.47 

0.00 NIA 5.76 

0 .00 NIA 3.88 

0 .00 NIA 3.48 

0.01 NIA 2.86 

0.00 NIA 1.73 

0.00 NIA 9 .55 

0.00 NIA 1.40 

0.00 NIA 7 .87 

NIA 0.0878 81.70 
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Table 1-2. ISRM Data from August 21, 2001 Injection (04-61 Data). 

The following is data from well D4-61. This well is adjacent to well D4-62. 

The injection started at approximately I :40 on August 21 , 2001 . Injection Flowrate (gpm): 

The reaction stage started at approximately 07:05 on August 22, 2001. Extraction Flowrate(gpm): 

The withdrawal stage started at approximately 19:15 on August 23, 2001. 

The withdrawal stage ended at approximately 12:00 on October 5, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample Eh DO' D02 D03 Conductivity 

(gal) (unitless) 
Temp. 

(mV)* (mg/L) (mg/L) (mg/L) (mS/cm) 
("C) 

8120101 11:30 Baseline 0 7 .69 20.00 -96.00 NIA 6.50 8.85 0.56 

8/21101 I :40 Start 
0 NIA NIA NIA NIA NIA NIA NIA Injection 

8/21101 2:45 Injection 2997 7 .76 17.00 -27.00 NIA 12.00 9.81 0.52 

8/21101 4:37 Injection 8160 8.15 17.00 -297 .00 NIA 11.78 8.01 0.54 

812 1101 6:45 Injection 14060 7 .94 17.00 -364.00 NIA 13.43 9.59 0.54 

8121/01 8:50 Injection 19823 8.1 9 18.00 -349.00 NIA 11.01 8.48 0.59 

8/21/01 10:44 Injection 25078 7 .91 19.00 -337.00 NIA 11.44 8.79 0.59 

8121/01 12:40 Injection 30426 7 .96 20.00 -335.00 NIA 9.84 7.62 0.64 

8/2 1/01 15:38 Injection 38632 7.99 20.00 -344.00 NIA 10.78 8.12 0.62 

812 1101 17:15 Injection 43103 8.10 20.00 -360.00 NIA 6.47 8.33 0.63 

8/21101 19:02 Injection 48036 7.86 21 .00 -352.00 NIA 0.00 1.31 1.02 

8/21101 20:10 Injection 5 1171 8.07 19.00 -359.00 NIA 7.40 5.00 0.80 

812 1101 22:15 Injection 56934 7 .98 18.00 -365 .00 NIA 1.10 0.10 1.03 

8/21/01 23:51 Injection 61359 7 .92 18.00 -361.00 NIA 0.00 0.00 1.01 

8122/01 I :38 Injection 66292 8.18 18.00 -351 .00 NIA 0.00 0.00 1.04 

8/22/01 3:46 Injection 72193 7.95 18.00 -352.00 NIA 0.00 0.00 1.03 

'Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
NIA= Parameter or constituent not measured during this stage. 
1Cole-Parmer DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 

ISRM First Quarter FY 2002 Tech. Memo 

April 2002 

46.1 

7.5 

Hexavalent 
Chromium 

(mg/L) 

0.38 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Dithionite 
Concentration 

(moles/L) 

NIA 

NIA 

NIA 

0.0001 

0.0001 

0.0000 

0.0000 

0.0000 

0.0008 

0.0040 

0.0070 

0.0017 

0.00ll 

0.0000 

0.0000 

0.0000 

Well 
Level 

(ft) 

8.21 

NIA 

9.26 

15.40 

9.92 

14.22 

9.78 

10.81 

13.79 

10.55 

9.92 

10.08 

9.94 

10.25 

14.78 

10.73 
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Table 1-3. ISRM Data from August 21, 2001 Injection (04-63 Data). 

The following is data from well D4-63. This well is adjacent to well D4-62. 

The injection started at approximately 1:40 on August 21, 2001. Injection Flowrate (gpm): 46. I 

The reaction stage started at approximately 07:05 on August 22, 2001. Extraction Flowrate(gpm): 7.5 

The withdrawal stage started at approximately 16:15 on August 23, 2001. 

The withdrawal stage ended at approximately 12:00 on October 5, 2001. 

Field Parameters 
Volume 

Date Time Stage Processed pH 
Sample Eh 001 002 003 Conductivity 

(gal) (unitless) 
Temp. 

(mV)• (mg/L) (mg/L) (mg/L) (mS/cm) c•q 

8120101 11 :55 Baseline 0 8.00 21.00 -102.00 NIA 3.95 4.10 0.52 

8/21101 I :40 Start 
0 NIA NIA NIA NIA NIA NIA NIA 

Injection 

8/21101 3:42 Injection 5624 8.18 17.00 -305 .00 NIA 7.85 4.50 0.52 

8/21/01 5:49 Injection 11479 8.12 17.00 -271.00 NIA 9.40 5.78 0.5 1 

8/21/01 7:42 Injection 16688 8.22 18.00 -369.00 NIA 7.00 5.80 0.54 

8/21101 9:52 Injection 22681 7.80 20.00 -304.00 NIA 9.41 5.82 0 .63 

8121101 I I :42 Injection 27752 7.90 20.00 -337.00 NIA 4.19 3 .04 0.82 

8121101 13:35 Injection 32%1 7.59 21.00 -310.00 NIA 3.73 1.79 0.98 

8121101 16:29 Injection 40983 7.46 20.00 -320.00 NIA 3.29 1.77 1.05 

8/21101 18:00 Injection 45178 . 7.86 20.00 -344.00 NIA 0.00 1.04 1.05 

8/21/01 19:30 Injection 49327 7 .62 20.00 -359.00 NIA 0.00 0 .33 1.10 

8121101 20:50 Injection 53015 7.31 19.00 -345.00 NIA 0.15 0 .00 1.28 

8121101 22:50 Injection 58547 8.40 19.00 -363.00 NIA 0.23 0 .00 1.57 

8/22/01 0:54 Injection 64263 8.04 19.00 -351.00 NIA 4.09 3 .67 0.71 

8/22/01 2: 30 Injection 68689 8.33 19.00 -360.00 NIA 6.41 5 .47 0.69 

•Measured ORP values converted to Eh by applying manufacturer recommended conversion factor of +200mV. 
NI A = Parameter or constituent not measured during this stage. 
1Cole-Panner DO meter used. 
2Honeywell DO meter used. 
30rion DO meter used. 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Hexavalent 
Chromium 

(mg/L) 

0 .34 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Dithionite 
Concentration 

(moles/L) 

NIA 

NIA 

NIA 

0.0005 

0.0001 

0.0000 

0 .0000 

0 .0000 

0.0043 

0.0004 

0 .0860 

0 .0004 

0 .0013 

0 .0002 

0 .0000 

Well 
Level 
(ft) 

6.77 

NIA 

8.57 

8.50 

8.70 

8.85 

9.20 

8.81 

10.17 

9.21 

9.26 

9.25 

9.29 

9.01 

8.95 
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Table 1-4. ISRM Data from August 21, 2001 Injection (D4-62 Data) (Sulfate). 

The following is data from well D4-62. This well was the main injection/extraction well. 

Date Time Stage Sulfur1 Sulfate2 Sample 
(mg/L) (mg/L) ID 

8/20101 8:35 Baseline NIA NIA NIA 

1015101 11:45 
Post-

212 636 B12X89 Treatment 

NI A= Parameter or constituent not measured during this stage. 
1Sulfur by ICP analysis (unfiltered). 
2Sulfur converted to mg/L apd in terms of sulfate. 
3Sulfate analysis by bomb combustion. 
4 Sulfur by ICP analysis (filtered). 
5Sulfur converted to mg/Land in terms of sulfate. 
6Sulfate by anion analysis. 
NI A = no data available 

Sulfate3 Sample Sulfur4 Sulfate5 Sample 
(mg/L) ID (mg/L) (mg/L) ID 

NIA NIA 36 NIA B12D39 

NIA NIA NIA NIA NIA 

Sulfate' 
(mg/L) 

115 

584 

Table 1-5. ISRM'Data from August 21, 2001 Injection (D4-62 Data) (Anions). 

The following is data from well D4-62. This well was the main injection/extraction well. 

ANIONS 
Date Time Stage 

Sample 
ID 

B12D39 

B12X89 

Chloride {mg/L) Fluoride (mg/L) Nitrite (mg/L) Nitrate (mg/L) Sulfate (mg/L) Sample ID 

8/20101 8:35 Baseline 27.8 2.5 u 1.25 u 53.6 NIA B12D39 

10/510111 :45 Post-Treatment 24.8 2.5 U 6.12 8.77 NIA B12X89 

NI A = no data available 
u = below limit of detection 

Table 1-6. ISRM Data from August 21, 2001 Injection (D4-62 Data) (Uranium). 

The following is data from well D4-62. This well was the main injection/extraction well. 

Date Time Stage 

8120101 8:35 Baseline 

1015101 11 :45 Post-Treatment 

ISRM First Quarter FY 2002 Tech. Memo 

April 2002 

Uranium (µg/L) Sample ID 

1.99 B12MM6 

0.154 B12X89 
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Table I-7a. ISRM Data from August 21, 2001 Injection (D4-62 Data) (Metals). 

The following is data from well D4-62. This well was the main injection/extraction well. 

METALS 

Stage Silver Aluminum Arsenic Barium Calcium Cadmium Chromium Copper Iron 
(µg/L) (µg/L) (µg/L) . (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) 

Sample ID 

Baseline 0.5 u 16 u 3.9 u 70 70300 0.35 460 I.I 16 u Bl2D39 

Post-
0.5 u 68.4 13.5 132 28,900 .30 u 1.4 u 0.58 1520 Bl2X89 Treatment 

Table I-7b. ISRM Data from August 21, 2001 Injection (04-62 Data) (Metals). 

The following is data from well D4-62. This well was the main injection/extraction well. 

METALS 

Stage Potassium Magnesium Manganese Molybdenum Sodium Lead Selenium Silica Zinc 
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) 

Sample ID 

Baseline 4900 17400 26 2.4 10700 2.4 3.2 u 28600 4.1 Bl2D39 

Post-
482,000 21,200 357 10.9 180,000 2.4 U 3.2 u 15900 3.7 B12X89 

Treatment 



APPENDIXJ 

TABULATED SAMPLE RESULTS 

ISRM FIRST QUARTER FY 2002 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 J-i 



ISRM First Quarter FY 2002 Tech. Memo 
April 2002 J-ii 



Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D2-6 15-Nov-01 Chromium 

199-D2-6 15-Nov-0l Phosphate 

199-D2-6 15-Nov-01 Nitrate 

199-D2-6 15-Nov-0l Nitrite 

199-D2-6 15-Nov-0l Sulfate 

199-D2-6 15-Nov-01 Chloride 

199-D2-6 15-Nov-0l Fluoride 

199-D2-6 15-Nov-0l Bromide 

199-D2-6 15-Nov-0l Chromium 

199-D2-6 15-Nov-0l Uranium 

199-D4-1 15-Nov-0l Chromium 

199-D4-1 15-Nov-0l Chromium 

199-D4-1 15-Nov-0l Phosphate 

199-D4-1 15-Nov-01 Nitrate 

199-D4-1 15-Nov-01 Nitrite 

199-D4-1 15-Nov-0l Sulfate 

199-D4-1 15-Nov-0l Chloride 

199-D4-1 15-Nov-0l Fluoride 

199-D4-1 15-Nov-0l Bromide 

199-D4-1 15-Nov-0l Uranium 

199-D4-1 15-Nov-01 Uranium 

199-D4-1 15-Nov-Ol Phosphate 

199-D4-1 15-Nov-Ol Nitrate 

199-D4-1 15-Nov-01 Nitrite 

199-D4-1 15-Nov-0l Sulfate 

199-D4-1 15-Nov-0l Chloride 

199-D4-1 15-Nov-01 Fluoride 

199-D4-1 15-Nov-01 Bromide 

199-D4-13 19-Nov-Ol Chromium 

199-D4-13 19-Nov-0l Phosphate 

199-D4-13 19-Nov-0l Nitrate 

199-D4-13 19-Nov-0l Nitrite 

199-D4-13 19-Nov-01 Sulfate 

199-D4-13 19-Nov-01 Chloride 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

77.8 

0.25 

70.6 

1.25 

139 

27 

0.5 

1.2 

110 

2.36 

422 

416 

0.25 

34.7 

1.25 

152 

30.4 

0.5 

1.2 

0.911 

0.965 

0.25 

34.8 

1.25 

150 

30.7 

0.5 

1.2 

5.8 

1.2 

1.25 

1.25 

636 

26.3 

Units 
Lab Sample 

Analytical Method Filtered 
Qualifier Number Flag 

µg/L Bl3B32 6010_METALS_ICP y 

mg/L u Bl3B33 300.0_ANIONS_IC N 

mg/L Bl3B33 300.0_ANIONS_IC N 

mg/L u Bl 3B33 300.0_ANIONS_IC N 

mg/L Bl3B33 300.0_ANIONS_IC N 

mg/L Bl3B33 300.0_ANIONS_IC N 

mg/L u Bl3B33 300.0_ANIONS_IC N 

mg/L u B13B33 300.0_ANIONS_IC N 

µg/L Bl3B33 6010_METALS_ICP N 

µg/L B Bl3DM0 UTOT_KPA N 

µg/L Bl3DM2 6010_METALS_ICP y 

µg/L Bl3DM4 6010_METALS_ICP y 

mg/L u Bl3DM3 300.0_ANIONS_IC N 

mg/L Bl3DM3 300.0_ANIONS_IC N 

mg/L u Bl3DM3 300.0_ANIONS_IC N 

mg/L B13DM3 300.0_ANIONS_IC N 

mg/L Bl3DM3 300.0_ANIONS_IC N 

mg/L u B13DM3 300.0_ANIONS_IC N 

mg/L u Bl3DM3 300.0_ANIONS_IC N 

µg/L B Bl3DM3 UTOT_KPA N 

µg/L B Bl3DM5 UTOT_KPA N 

mg/L u Bl3DM5 300.0_ANIONS_IC N 

mg/L B13DM5 300.0_ANIONS_IC N 

mg/L u Bl3DM5 300.0_ANIONS_IC N 

mg/L Bl3DM5 300.0_ANIONS_IC N 

mg/L Bl3DM5 300.0_ANIONS_IC N 

mg/L u Bl3DM5 300.0_ANIONS_IC N 

mg/L u Bl3DM5 300.0_ANIONS_IC N 

µg/L u Bl3B38 6010_METALS_ICP y 

mg/L u Bl3B39 300.0_ANIONS_IC N 

mg/L u B13B39 300.0_ANIONS_IC N 

mg/L u Bl3B39 300.0_ANIONS_IC N 

mg/L Bl3B39 300.0_ANIONS_IC N 

mg/L Bl3B39 300.0_ANIONS_IC N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D4-13 19-Nov-0l Fluoride 

199-D4-13 19-Nov-01 Bromide 

199-D4-13 19-Nov-01 Chromium 

199-D4-14 19-Nov-01 Chromium 

199-D4-14 19-Nov-01 Chromium 

199-D4-14 19-Nov-01 Phosphate 

199-D4-14 19-Nov-01 Nitrate 

199-D4-14 19-Nov-0l Nitrite 

199-D4-14 19-Nov-01 Sulfate 

199-D4-14 19-Nov-01 Chloride 

199-D4-14 19-Nov-01 Fluoride 

199-D4-14 19-Nov-01 Bromide 

199-D4-14 19-Nov-01 Chromium 

199-D4-14 19-Nov-01 Phosphate 

199-D4-14 19-Nov-01 Nitrate 

199-D4-14 19-Nov-01 Nitrite 

199-D4-14 19-Nov-0l Sulfate 

199-D4-14 19-Nov-01 Chloride 

199-D4-14 19-Nov-0l Fluoride 

199-D4-14 19-Nov-0l Bromide 

199-D4-14 19-Nov-01 Chromium 

199-D4-15 15-Nov-0l Chromium 

199-D4-15 15-Nov-01 Phosphate 

199-D4-15 15-Nov-01 Nitrate 

199-D4-15 15-Nov-0l Nitrite 

199-D4-15 15-Nov-0l Sulfate 

199-D4-15 15-Nov-0l Chloride 

199-D4-15 15-Nov-0l Fluoride 

199-D4-15 15-Nov-0l Bromide 

199-D4-15 15-Nov-0l Chromium 

199-D4-15 15-Nov-0l Uranium 

199-D4-19 20-Nov-01 Chromium 

199-D4-19 20-Nov-01 Phosphate 

199-D4-19 20-Nov-0l Nitrate 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

2.5 

1.2 

5.8 

5.8 

5.8 

1.8 

5.04 

1.58 

178 

20.5 

2.5 

0.25 

5.8 

0.97 

5.09 

1.31 

174 

20.4 

2.5 

0.25 

5.8 

1530 

0.25 

56.8 

1.25 

130 

30.2 

0.5 

1.2 

1550 

0.909 

430 

0.25 

44.6 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

mg/L u B13B39 300.0_ANIONS_IC N 

mg/L u B13B39 300.0_ANIONS_IC N 

µg/L u B13B39 6010_MET ALS_ICP N 

µg/L u B1 3B40 6010_METALS_ICP y 

µg/L u B13B42 6010_MET ALS_ICP y 

mg/L B13B41 300.0_ANIONS_IC N 

mg/L Bl3B41 300.0_ANIONS_IC N 

mg/L B13B41 300.0_ANIONS_IC N 

mg/L B13B41 300.0_ANIONS_IC N 

mg/L Bl3B41 300.0_ANIONS_IC N 

mg/L u Bl3B41 300.0_ANIONS_IC N 

mg/L u Bl3B41 300.0_ANIONS_IC N 

µg/L u Bl3B41 6010_MET ALS_ICP N 

mg/L Bl3B43 300.0_ANIONS_IC N 

mg/L Bl3B43 300.0_ANIONS_IC N 

mg/L Bl3B43 300.0_ANIONS_IC N 

mg/L B13B43 300.0_ANIONS_IC N 

mg/L B13B43 300.0_ANIONS_IC N 

mg/L u Bl3B43 300.0_ANIONS_IC N 

mg/L u B13B43 300.0_ANIONS_IC N 

µg/L u Bl3B43 6010_MET ALS_ICP N 

µg/L Bl3B44 601 0_MET ALS_ICP y 

mg/L u B13B45 300.0_ANIONS_IC N 

mg/L Bl3B45 300.0_ANIONS_IC N 

mg/L u Bl3B45 300.0_ANIONS_IC N 

mg/L Bl3B45 300.0_ANIONS_IC N 

mg/L B13B45 300.0_ANIONS_IC N 

mg/L u Bl3B45 300.0_ANIONS_IC N 

mg/L u Bl3B45 300.0_ANIONS_IC N 

µg/L B13B45 6010_MET ALS_ICP N 

µg/L B Bl3DM6 UTOT_KPA N 

µg/L Bl3B46 6010_METALS_ICP y 

mg/L u B13B47 300.0_ANIONS_IC N 

mg/L B13B47 300.0_ANIONS_IC N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D4-19 20-Nov-0l Nitrite 

199-D4-19 20-Nov-0l Sulfate 

199-D4-19 20-Nov-01 Chloride 

199-D4-19 20-Nov-01 Fluoride 

199-D4-19 20-Nov-0l Bromide 

199-D4-19 20-Nov-01 Chromium 

199-D4- 19 20-Nov-0l 
Specific 

Conductance 

199-D4-19 20-Nov-01 pH 
Measurement 

199-D4-19 20-Nov-01 Temperature 

199-D4-19 20-Nov-01 Turbidity 

199-D4-20 15-Nov-01 Chromium 

199-D4-20 15-Nov-01 Phosphate 

199-D4-20 15-Nov-0l Nitrate 

199-D4-20 15-Nov-0l Nitrite 

199-D4-20 15-Nov-0l Sulfate 

199-D4-20 15-Nov-01 Chloride 

199-D4-20 15-Nov-0l Fluoride 

199-D4-20 15-Nov-0l Bromide 

199-D4-20 15-Nov-0l 
Dissolved 
Oxygen 

199-D4-20 15-Nov-0l Chromium 

199-D4-20 15-Nov-0l 
Specific 

Conductance 

199-D4-20 15-Nov-0l 
pH 

Measurement 

199-D4-20 15-Nov-0l Temperature 

199-D4-20 15-Nov-01 Turbidity 

199-D4-20 15-Nov-01 Uranium 

199-D4-22 30-Nov-0l Chromium 

199-D4-22 30-Nov-0l Chromium 

199-D4-22 30-Nov-01 Sulfate 

199-D4-22 30-Nov-01 Chloride 

199-D4-22 30-Nov-0l Fluoride 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

2.5 

89.3 

26.2 

0.5 

2.5 

429 

524 

7 .99 

16.2 

0.9 

151 

0.25 

59.1 

1.25 

135 

30.7 

0.5 

1.2 

6.87 

153 

679 

7.88 

16.4 

1.64 

2.24 

1340 

1400 

131 

30.8 

0.2 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

mg/L u B13B47 300.0_ANIONS_IC N 

mg/L B13B47 300.0_ANIONS_IC N 

mg/L B13B47 300.0_ANIONS_IC N 

mg/L u B13B47 300.0_ANIONS_IC N 

mg/L u B13B47 300.0_ANIONS_IC N 

µg/L Bl3B47 6010_MET ALS_ICP N 

µSiem B13B47 CONDUCT _FLD N 

pH B13B47 PH_ELECT _FLD N 

DegC B13B47 TEMP_FLD N 

NTU B13B47 TURBIDITY _FLD N 

µg/L Bl3B48 6010_METALS_ICP y 

mg/L u B13B49 300.0_ANIONS_IC N 

mg/L B13B49 300.0_ANIONS_IC N 

mg/L u B13B49 300.0_ANIONS_IC N 

mg/L B13B49 300.0_ANIONS_IC N 

mg/L Bl3B49 300.0_ANIONS_IC N 

mg/L u B13B49 300.0_ANIONS_IC N 

mg/L u B13B49 300.0_ANIONS_IC N 

mg/L B13B49 360. l_ OXYGEN_FLD N 

µg/L Bl3B49 6010_METALS_ICP N 

µSiem B13B49 CONDUCT_FLD N 

pH B13B49 PH_ELECT _FLD N 

DegC Bl3B49 TEMP_FLD N 

NTU B13B49 TURBIDITY _FLD N 

µg/L B B13DM7 UTOT_KPA N 

µg/L B13B50 6010_MET ALS_ICP _TR y 

µg/L B13B52 6010_METALS_ICP y 

mg/L B13B51 300.0_ANIONS_IC N 

mg/L C B13B51 300.0_ANIONS_IC N 

mg/L C Bl3B51 300.0_ANIONS_IC N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date Value 

199-D4-22 30-Nov-0l 
Nitrogen in 

0.002 
Nitrite 

199-D4-22 30-Nov-0l 
Nitrogen in 

13.5 
Nitrate 

199-D4-22 30-Nov-0l Chromium 1370 

199-D4-22 30-Nov-01 Phosphate 0.25 

199-D4-22 30-Nov-0l Nitrate 57.8 

199-D4-22 30-Nov-01 Nitrite 2.5 

199-D4-22 30-Nov-0l Sulfate 132 

199-D4-22 30-Nov-0l Chloride 33.9 

199-D4-22 30-Nov-0l Fluoride 5 

199-D4-22 30-Nov-01 Bromide 2.5 

199-D4-22 30-Nov-01 Chromium 1410 

199-D4-22 30-Nov-0l Uranium 1.26 

199-D4-23 27-Nov-01 Chromium 163 

199-D4-23 27-Nov-0l Chromium 177 

199-D4-23 27-Nov-0l Phosphate 0.25 

199-D4-23 27-Nov-01 Nitrate 28.3 

199-D4-23 27-Nov-01 Nitrite 1.25 

199-D4-23 27-Nov-01 Sulfate 248 

199-D4-23 27-Nov-0l Chloride 29.5 

199-D4-23 27-Nov-0l Fluoride 0.5 

199-D4-23 27-Nov-01 Bromide 0.49 

199-D4-23 27-Nov-01 
Dissolved 

1.73 
Oxygen 

199-D4-23 27-Nov-01 Chromium 176 

199-D4-23 27-Nov-01 
Specific 

820 
Conductance 

199-D4-23 27-Nov-01 
pH 

7.7 
Measurement 

199-D4-23 27-Nov-01 Temperature 17 

199-D4-23 27-Nov-0l Turbidity 4.59 

199-D4-23 27-Nov-0l Phosphate 0.25 

199-D4-23 27-Nov-01 Nitrate 28.1 

199-D4-23 27-Nov-01 Nitrite 1.25 

199-D4-23 27-Nov-0l Sulfate 250 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

mg/L u B13B51 300.0_ANIONS_IC N 

mg/L C B13B51 300.0_ANIONS_IC N 

µg/L Bl 3B51 6010_METALS_ICP _TR N 

mg/L u B13B53 300.0_ANIONS_IC N 

mg/L Bl 3B53 300.0_ANIONS_IC N 

mg/L u B13B53 300.0_ANIONS_IC N 

mg/L Bl3B53 300.0_ANIONS_IC N 

mg/L Bl3B53 300.0_ANIONS_IC N 

mg/L u Bl3B53 300.0_ANIONS_IC N 

mg/L u Bl3B53 300.0_ANIONS_IC N 

µg/L Bl3B53 6010_METALS_ICP N 

µg/L Bl3DM8 UTOT_KPA N 

µg/L Bl39K7 6010_METALS_ICP y 

µg/L Bl39J6 6010_METALS_ICP y 

mg/L u Bl39J7 300.0_ANIONS_IC N 

mg/L Bl39J7 300.0_ANIONS_IC N 

mg/L u Bl39J7 300.0_ANIONS_IC N 

mg/L B139J7 300.0_ANIONS_IC N 

mg/L Bl39J7 300.0_ANIONS_IC N 

mg/L u B139J7 300.0_ANIONS_IC N 

mg/L B139J7 300.0_ANIONS_IC N 

mg/L Bl39J7 360. l_OXYGEN_FLD N 

µg/L B139J7 6010_MET ALS_ICP N 

µSiem Bl39J7 CONDUCT_FLD N 

pH Bl39J7 PH_ELECT_FLD N 

DegC Bl39J7 TEMP_FLD N 

NTU Bl39J7 TURBIDITY _FLD N 

mg/L u Bl39L3 300.0_ANIONS_IC N 

mg/L Bl39L3 300.0_ANIONS_IC N 

mg/L u Bl39L3 300.0_ANIONS_IC N 

mg/L Bl39L3 300.0_ANIONS_IC N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D4-23 27-Nov-0l Chloride 

199-D4-23 27-Nov-0l Fluoride 

199-D4-23 27-Nov-0l Bromide 

199-D4-23 27-Nov-0l Chromium 

199-D4-31 29-Nov-0l Chromium 

199-D4-31 29-Nov-0l Phosphate 

199-D4-31 29-Nov-0l Nitrate 

199-D4-31 29-Nov-0l Nitrite 

199-D4-31 29-Nov-01 Sulfate 

199-D4-31 29-Nov-01 Chloride 

199-D4-31 29-Nov-0l Fluoride 

199-D4-31 29-Nov-01 Bromide 

199-D4-31 29-Nov-0l 
Dissolved 
Oxygen 

199-D4-31 29-Nov-0l 
Specific 

Conductance 

199-D4-31 29-Nov-0l 
pH 

Measurement 

199-D4-31 _29-Nov-0l Temperature 

199-D4-31 29-Nov-0l Turbidity 

199-D4-31 29-Nov-0l Uranium 

199-D4-32 29-Nov-01 Chromium 

199-D4-32 29-Nov-0l Phosphate 

199-D4-32 29-Nov-01 Nitrate 

199-D4-32 29-Nov-0l Nitrite 

199-D4-32 29-Nov-01 Sulfate 

199-D4-32 29-Nov-0l Chloride 

199-D4-32 29-Nov-01 Fluoride 

199-D4-32 29-Nov-01 Bromide 

199-D4-32 29-Nov-0l 
Dissolved 
Oxygen 

199-D4-32 29-Nov-0l 
Specific 

Conductance 

199-D4-32 29-Nov-0l 
pH 

Measurement 

199-D4-32 29-Nov-0l Temperature 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

29.2 

0.5 

0.49 

175 

5.8 

0.25 

28.3 

7.56 

174 

34.9 

2.5 

0.25 

0.19 

761 

8.24 

16.1 

2.69 

0.772 

5.8 

0.5 

0.5 

2.65 

227 

28.4 

1 

0.5 

0.47 

930 

8.72 

15.8 

Units 
Lab Sample 

Analytical Method Filtered 
Qualifier Number Flag 

mg/L Bl39L3 300.0_ANIONS_IC N 

mg/L u B139L3 300.0_ANIONS_IC N 

mg/L Bl39L3 300.0_ANIONS_IC N 

µg/L B1 39L3 6010_MET ALS_ICP N 

µg/L u Bl3DN3 6010_METALS_ICP y 

mg/L u Bl3DN4 300.0_ANIONS_IC N 

mg/L Bl3DN4 300.0_ANIONS_IC N 

mg/L Bl3DN4 300.0_ANIONS_IC N 

mg/L B13DN4 300.0_ANIONS_IC N 

mg/L Bl3DN4 300.0_ANIONS_IC N 

mg/L u Bl3DN4 300.0_ANIONS_IC N 

mg/L u Bl3DN4 300.0_ANIONS_IC N 

mg/L Bl3DN4 360. l_ OXYGEN_FLD N 

µSiem Bl3DN4 CONDUCT _FLD N 

pH Bl3DN4 PH_ELECT _FLD N 

DegC Bl3DN4 TEMP_FLD N 

NTU Bl3DN4 TURBIDITY _FLD N 

µg/L Bl3DN4 UTOT_KPA N 

µg/L u Bl3DN5 6010_METALS_ICP y 

mg/L u Bl3DN6 300.0_ANIONS_IC N 

mg/L u Bl3DN6 300.0_ANIONS_IC N 

mg/L B13DN6 300.0_ANIONS_IC N 

mg/L Bl3DN6 300.0_ANIONS_IC N 

mg/L Bl3DN6 300.0_ANIONS_IC N 

mg/L u Bl3DN6 300.0_ANIONS_IC N 

mg/L u B13DN6 300.0_ANIONS_IC N 

mg/L Bl3DN6 360. l_OXYGEN_FLD N 

µSiem Bl3DN6 CONDUCT _FLD N 

pH Bl3DN6 PH_ELECT_FLD N 

DegC Bl3DN6 TEMP_FLD N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D4-32 29-Nov-01 Turbidity 

199-D4-32 29-Nov-0l Uranium 

199-D4-36 29-Nov-01 Chromium 

199-D4-36 29-Nov-01 Phosphate 

199-D4-36 29-Nov-01 Nitrate 

199-D4-36 29-Nov-01 Nitrite 

199-D4-36 29-Nov-01 Sulfate 

199-D4-36 29-Nov-01 Chloride 

199-D4-36 29-Nov-01 Fluoride 

199-D4-36 29-Nov-0l Bromide 

199-D4-36 29-Nov-0l 
Dissolved 
Oxygen 

199-D4-36 29-Nov-01 
Specific 

Conductance 

199-D4-36 29-Nov-01 
pH 

Measurement 

199-D4-36 29-Nov-01 Temperature 

199-D4-36 29-Nov-01 Turbidity 

199-D4-36 29-Nov-01 Uranium 

199-D4-38 15-Nov-01 Chromium 

199-D4-38 15-Nov-01 Phosphate 

199-D4-38 15-Nov-01 Nitrate 

199-D4-38 15-Nov-01 Nitrite 

199-D4-38 15-Nov-01 Sulfate 

199-D4-38 15-Nov-01 Chloride 

199-D4-38 15-Nov-01 Fluoride 

199-D4-38 15-Nov-01 Bromide 

199-D4-38 15-Nov-01 
Dissolved 
Oxygen 

199-D4-38 15-Nov-01 
Specific 

Conductance 

199-D4-38 15-Nov-01 
pH 

Measurement 

199-D4-38 15-Nov-0l Temperature 

199-D4-38 15-Nov-0l Turbidity 

199-D4-38 15-Nov-01 Uranium 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

3.54 

0 

5.8 

0.25 

19.6 

9.92 

105 

18.8 

2.5 

0.25 

0.27 

581 

8.44 

15.6 

0.95 

0.382 

29.8 

0.25 

24.6 

1.29 

314 

26.7 

0.5 

0.25 

0.35 

1005 

7.65 

16.6 

4.19 

2 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

NTU B13DN6 TURBIDITY _FLD N 

ug/L u B13DN6 UTOT_KPA N 

ug/L u B13DN7 6010_METALS_ICP y 

mg/L u B13DN8 300.0_ANIONS_IC N 

mg/L B13DN8 300.0_ANIONS_IC N 

mg/L B13DN8 300.0_ANIONS_IC N 

mg/L B13DN8 300.0_ANIONS_IC N 

mg/L B13DN8 300.0_ANIONS_IC N 

mg/L u B13DN8 300.0_ANIONS_IC N 

mg/L u B13DN8 300.0_ANIONS_IC N 

mg/L B13DN8 360.1_ OXYGEN_FLD N 

µSiem B13DN8 CONDUCT_FLD N 

pH B13DN8 PH_ELECT_FLD N 

DegC B13DN8 TEMP_FLD N 

NTU B13DN8 TURBIDITY _FLD N 

µg/L B13DN8 UTOT_KPA N 

µg/L B13DN9 6010_MET ALS_ICP y 

mg/L u B13DP0 300.0_ANIONS_IC N 

mg/L B13DP0 300.0_ANIONS_IC N 

mg/L B13DP0 300.0_ANIONS_IC N 

mg/L B13DP0 300.0_ANIONS_IC N 

mg/L B13DP0 300.0_ANIONS_IC N 

mg/L u B13DP0 300.0_ANIONS_IC N 

mg/L u B13DP0 300.0_ANIONS_IC N 

mg/L B13DP0 360. l_OXYGEN_FLD N 

µSiem B13DP0 CONDUCT_FLD N 

pH B13DP0 PH_ELECT_FLD N 

DegC B13DP0 TEMP_FLD N 

NTU B13DP0 TURBIDITY _FLD N 

µg/L B B13DP0 UTOT_KPA N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D4-39 15-Nov-01 Chromium 

199-D4-39 15-Nov-0l Chromium 

199-D4-39 15-Nov-0l Phosphate 

199-D4-39 15-Nov-01 Nitrate 

199-D4-39 15-Nov-01 Nitrite 

199-D4-39 15-Nov-01 Chloride 

199-D4-39 15-Nov-01 Fluoride 

199-D4-39 15-Nov-01 Bromide 

199-D4-39 15-Nov-01 
Dissolved 
Oxygen 

199-D4-39 15-Nov-01 
Specific 

Conductance 

199-D4-39 15-Nov-01 
. pH 

Measurement 

199-D4-39 15-Nov-01 Temperature 

199-D4-39 15-Nov-01 Turbidity 

199-D4-39 15-Nov-01 Uranium 

199-D4-39 15-Nov-0l Sulfate 

199-D4-39 15-Nov-0l Sulfate 

199-D4-39 15-Nov-01 Phosphate 

199-D4-39 15-Nov-01 Nitrate 

199-D4-39 15-Nov-01 Nitrite 

199-D4-39 15-Nov-01 Chloride 

199-D4-39 15-Nov-0l Fluoride 

199-D4-39 15-Nov-01 Bromide 

199-D4-39 15-Nov-01 Uranium 

199-D4-4 29-Nov-0l Chromium 

199-D4-4 29-Nov-01 Phosphate 

199-D4-4 29-Nov-0l Nitrate 

199-D4-4 29-Nov-0l Nitrite 

199-D4-4 29-Nov-01 Sulfate 

199-D4-4 29-Nov-0l Chloride 

199-D4-4 29-Nov-01 Fluoride 

199-D4-4 29-Nov-0l Bromide 

199-D4-4 29-Nov-01 Uranium 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

944 

958 

0.25 

52 

1.25 

25.4 

0.5 

1.25 

2.92 

688 

7.99 

16 

3.3 

1.28 

142 

144 

0.25 

54.2 

1.25 

25.6 

0.5 

1.2 

1.02 

5.8 

1.2 

1.25 

1.25 

349 

33.2 

2.5 

1.2 

1.25 

Units 
Lab Sample 

Analytical Method Filtered 
Qualifier Number Flag 

µg/L Bl3DP1 6010_METALS_ICP y 

µg/L Bl3DP3 6010_METALS_ICP y 

mg/L u Bl3DP2 300.0_ANIONS_IC N 

mg/L Bl3DP2 300.0_ANIONS_IC N 

mg/L u Bl3DP2 300.0_ANIONS_IC N 

mg/L Bl3DP2 300.0_ANIONS_IC N 

mg/L u B13DP2 300.0_ANIONS_IC N 

mg/L u Bl3DP2 300.0_ANIONS_IC N 

mg/L Bl3DP2 360. l_OXYGEN_FLD N 

µSiem Bl3DP2 CONDUCT_FLD N 

pH Bl3DP2 PH_ELECT _FLD N 

DegC Bl3DP2 TEMP_FLD N 

NTU B13DP2 TURBIDITY _FLD N 

µg/L B Bl3DP2 UTOT_KPA N 

mg/L Bl3DP2 300.0_ANIONS_IC N 

mg/L Bl3DP4 300.0_ANIONS_IC N 

mg/L u B13DP4 300.0_ANIONS_IC N 

mg/L B13DP4 300.0_ANIONS_IC N 

mg/L u Bl3DP4 300.0_ANIONS_IC N 

mg/L Bl3DP4 
, 

300.0_ANIONS_IC N 

mg/L u Bl3DP4 300.0_ANIONS_IC N 

mg/L u Bl3DP4 300.0_ANIONS_IC N 

µg/L B Bl3DP4 UTOT_KPA N 

µg/L u Bl3DJ6 6010_METALS_ICP y 

mg/L u B13DJ7 300.0_ANIONS_IC N 

mg/L u Bl3DJ7 300.0_ANIONS_IC N 

mg/L u B13DJ7 300.0_ANIONS_IC N 

mg/L B13DJ7 300.0_ANIONS_IC N 

mg/L B13DJ7 300.0_ANIONS_IC N 

mg/L u B13DJ7 300.0_ANIONS_IC N 

mg/L u Bl3DJ7 300.0_ANIONS_IC N 

µg/L B13DJ7 UTOT_KPA N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Nam~ Date Value 

199-D4-48 29-Nov-01 Chromium 5.8 

199-D4-48 29-Nov-01 Phosphate 0.5 

199-D4-48 29-Nov-01 Nitrate 3.94 

199-D4-48 29-Nov-01 Nitrite 1.1 

199-D4-48 29-Nov-01 Sulfate 187 

199-D4-48 29-Nov-01 Chloride 10.8 

199-D4-48 29-Nov-0l Fluoride I 

199-D4-48 29-Nov-01 Bromide 0.5 

199-D4-48 29-Nov-0l 
Dissolved 

0.12 
Oxygen 

199-D4-48 29-Nov-01 Specific 899 
Conductance 

199-D4-48 29-Nov-01 
pH 

9.25 
Measurement 

199-D4-48 29-Nov-01 Temperature 14.9 

199-D4-48 29-Nov-01 Turbidity 1.27 

199-D4-48 29-Nov-01 Uranium 0.09 

199-D4-5 28-Nov-01 Chromium 308 

199-D4-5 28-Nov-01 Phosphate 0.25 

199-D4-5 28-Nov-01 Nitrate 34.3 

199-D4-5 28-Nov-01 Nitrite 1.25 

199-D4-5 28-Nov-01 Sulfate 186 

199-D4-5 28-Nov-0l Chloride 34.2 

199-D4-5 28-Nov-01 Fluoride 0.5 

199-D4-5 28-Nov-01 Bromide 1.2 

199-D4-5 28-Nov-01 Uranium 1.27 

199-D4-6 15-Nov-01 Chromium 33.1 

199-D4-6 15-Nov-01 Phosphate 0.25 

199-D4-6 15-Nov-01 Nitrate 19.1 

199-D4-6 15-Nov-01 Nitrite 1.25 

199-D4-6 15-Nov-01 Sulfate 298 

199-D4-6 15-Nov-01 Chloride 28.4 

199-D4-6 15-Nov-01 Fluoride 0.5 

199-D4-6 15-Nov-01 Bromide 0.29 

199-D4-6 15-Nov-01 Uranium 2.1 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Units 
Lab Sample 

Analytical Method Filtered 
Qualifier Number Flag 

µg/L u B13DJ8 6010_MET ALS_ICP y 

mg/L u B13DJ9 300.0_ANIONS_IC N 

mg/L B13DJ9 300.0_ANIONS_IC N 

mg/L B13DJ9 300.0_ANIONS_IC N 

mg/L B13DJ9 300.0_ANIONS_IC N 

mg/L B13DJ9 300.0_ANIONS_IC N 

mg/L u B13DJ9 300.0_ANIONS_IC N 

mg/L u B13DJ9 300.0_ANIONS_IC N 

mg/L B13DJ9 360. l_OXYGEN_FLD N 

µSiem B13DJ9 CONDUCT_FLD N 

pH B13DJ9 PH_ELECT _FLD N 

Deg C Bl3DJ9 TEMP_FLD N 

NTU B13DJ9 TURBIDITY _FLD N 

µg/L J Bl3DJ9 UTOT_KPA N 

µg/L B13DK0 6010_METALS_ICP y 

mg/L u B13DK1 300.0_ANIONS_IC N 

mg/L B13DK1 300.0_ANIONS_IC N 

mg/L u B13DK1 300.0_ANIONS_IC N 

mg/L B13DK1 300.0_ANIONS_IC N 

mg/L B13DK1 300.0_ANIONS_IC N 

mg/L u B13DK1 300.0_ANIONS_IC N 

mg/L u B13DK1 300.0_ANIONS_IC N 

µg/L B13DK1 UTOT_KPA N 

µg/L B13DK2 6010_METALS_ICP y 

mg/L u B13DK3 300.0_ANIONS_IC N 

mg/L B13DK3 300.0_ANIONS_IC N 

mg/L u B13DK3 300.0_ANIONS_IC N 

mg/L B13DK3 300.0_ANIONS_IC N 

mg/L B13DK3 300.0_ANIONS_IC N 

mg/L u B13DK3 300.0_ANIONS_IC N 

mg/L B13DK3 300.0_ANIONS_IC N 

µg/L B B13DK3 UTOT_KPA N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D4-62 30-Nov-01 
Dissolved 
Oxygen 

199-D4-62 30-Nov-01 
Specific 

Conductance 

199-D4-62 30-Nov-01 
pH 

Measurement 

199-D4-62 30-Nov-01 Temperature 

199-D4-62 30-Nov-01 Turbidity 

199-D4-62 30-Nov-01 Uranium 

199-D4-7 26-Nov-01 Chromium 

199-D4-7 26-Nov-0l Phosphate 

199-D4-7 26-Nov-0l Nitrate 

199-D4-7 26-Nov-0l Nitrite 

199-D4-7 26-Nov-01 Sulfate 

199-D4-7 26-Nov-0l Chloride 

199-D4-7 26-Nov-01 Fluoride 

199-D4-7 26-Nov-01 Bromide 

199-D4-7 26-Nov-01 Uranium 

199-D4-83 19-Nov-0l Chromium 

199-D4-83 19-Nov-0l Phosphate 

199-D4-83 19-Nov-0l Nitrate 

199-D4-83 19-Nov-0l Nitrite 

199-D4-83 19-Nov-01 Sulfate 

199-D4-83 19-Nov-01 Chloride 

199-D4-83 19-Nov-01 Fluoride 

199-D4-83 19-Nov-01 Bromide 

199-D4-83 19-Nov-01 
Dissolved 
Oxygen 

199-D4-83 19-Nov-01 
Specific 

Conductance 

199-D4-83 19-Nov-01 
pH 

Measurement 

199-D4-83 19-Nov-01 Temperature 

199-D4-83 19-Nov-01 Turbidity 

199-D4-83 19-Nov-01 Uranium 

199-D4-84 19-Nov-0l Chromium 

ISRM First Quarter FY 2002 Tech. Memo 

April 2002 

Value 

0.02 

2440 

8.42 

17.3 

7.18 

0.091 

339 

0.25 

47.l 

1.25 

156 

37 

0.5 

1.2 

1.47 

115 

0.25 

20.2 

0.25 

46.7 

9.4 

0.5 

0.25 

7.64 

344 

7.79 

14.4 

4.38 

1.42 

593 

Units 
Lab Sample 

Analytical Method Filtered 
Qualifier Number Flag 

mg/L B13DK5 360.1_ OXYGEN_FLD N 

µSiem B13DK5 CONDUCT_FLD N 

pH B13DK5 PH_ELECT_FLD N 

DegC B13DK5 TEMP_FLD N 

NTU B13DK5 TURBIDITY _FLD N 

µg/L J B13DK5 UTOT_KPA N 

µg/L B13DK6 6010_MET ALS_ICP y 

mg/L u B13DK7 300.0_ANIONS_IC N 

mg/L B13DK7 300.0_ANIONS_IC N 

mg/L u B13DK7 300.0_ANIONS_IC N 

mg/L B13DK7 300.0_ANIONS_IC N 

mg/L Bl3DK7 300.0_ANIONS_IC N 

mg/L u B13DK7 300.0_ANIONS_IC N 

mg/L u B13DK7 300.0_ANIONS_IC N 

µg/L Bl3DK7 UTOT_KPA N 

µg/L Bl3DK8 6010_MET ALS_ICP y 

mg/L u B13DK9 300.0_ANIONS_IC N 

mg/L B13DK9 300.0_ANIONS_IC N 

mg/L u B13DK9 300.0_ANIONS_IC N 

mg/L Bl3DK9 300.0_ANIONS_IC N 

mg/L B13DK9 300.0_ANIONS_IC N 

mg/L u B13DK9 300.0_ANIONS_IC N 

mg/L u Bl3DK9 300.0_ANIONS_IC N 

mg/L B13DK9 360. l_OXYGEN_FLD N 

µSiem B13DK9 CONDUCT_FLD N 

pH B13DK9 PH_ELECT _FLD N 

DegC B13DK9 TEMP_FLD N 

NTU Bl3DK9 TURBIDITY _FLD N 

µg/L Bl3DK9 UTOT_KPA N 

µg/L Bl3DL0 6010_METALS_ICP y 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date Value 

199-D4-84 19-Nov-01 Phosphate 0.25 

199-D4-84 19-Nov-01 Nitrate 46.4 

199-D4-84 19-Nov-01 Nitrite 0.25 

199-D4-84 19-Nov-01 Sulfate 99.4 

199-D4-84 19-Nov-01 Chloride 24.5 

199-D4-84 19-Nov-0l Fluoride 0.5 

199-D4-84 19-Nov-01 Bromide 0.25 

199-D4-84 19-Nov-01 
Dissolved 

7.92 
Oxygen 

199-D4-84 19-Nov-0l Specific 
530 

Conductance 

199-D4-84 19-Nov-0l 
pH 

7.99 
Measurement 

199-D4-84 19-Nov-01 Temperature 16 

199-D4-84 19-Nov-01 Turbidity 1.14 

199-D4-84 19-Nov-01 Uranium 1.3 

199-D4-85 19-Nov-01 Chromium 256 

199-D4-85 19-Nov-01 Phosphate 0.25 

199-D4-85 19-Nov-01 Nitrate 45.l 

199-D4-85 19-Nov-0l Nitrite 0.25 

199-D4-85 19-Nov-01 Sulfate 88.3 

199-D4-85 19-Nov-0l Chloride 27.7 

199-D4-85 19-Nov-0l Fluoride 0.5 

199-D4-85 19-Nov-0l Bromide 0.25 

199-D4-85 19-Nov-0l 
Dissolved 

8.54 
Oxygen 

199-D4-85 19-Nov-0l 
Specific 

533 
Conductance 

199-D4-85 19-Nov-0l 
pH 

7.96 
Measurement 

199-D4-85 19-Nov-0l Temperature 16.2 

199-D4-85 19-Nov-0l Turbidity 2.35 

199-D4-85 19-Nov-0l Uranium 0.993 

199-D4-86 19-Nov-0l Chromium 27 

199-D4-86 19-Nov-0l Phosphate 0.25 

199-D4-86 19-Nov-01 Nitrate 34 

ISRM First Quarter FY 2002 Tech. Memo 

April 2002 

Units 
Lab Sample Analytical Method 

Filtered 
Qualifier Number Flag 

mg/L u B13DL1 300.0_ANIONS_IC N 

mg/L B13DL1 300.0_ANIONS_IC N 

mg/L u B13DL1 300.0_ANIONS_IC N 

mg/L B13DL1 300.0_ANIONS_IC N 

mg/L B13DL1 300.0_ANIONS_IC N 

mg/L u B13DL1 300.0_ANIONS_IC N 

mg/L u B13DL1 300.0_ANIONS_IC N 

mg/L B13DL1 360. l_OXYGEN_FLD N 

µSiem B13DL1 CONDUCT_FLD N 

pH B13DL1 PH_ELECT _FLD N 

DegC B13DL1 TEMP_FLD N 

NTU B13DL1 TURBIDITY _FLD N 

µg/L B13DL1 UTOT_KPA N 

µg/L B13DL2 6010_METALS_ICP y 

mg/L u Bl3DL3 300.0_ANIONS_IC N 

mg/L B13DL3 300.0_ANIONS_IC N 

mg/L u B13DL3 300.0_ANIONS_IC N 

mg/L Bl3DL3 300.0_ANIONS_IC N 

mg/L Bl3DL3 300.0_ANIONS_IC N 

mg/L u B13DL3 300.0_ANIONS_IC N 

mg/L u Bl3DL3 300.0_ANIONS_IC N 

mg/L B13DL3 360.l_OXYGEN_FLD N 

µSiem B13DL3 CONDUCT_FLD N 

pH B13DL3 PH_ELECT_FLD N 

DegC Bl3DL3 TEMP_FLD N 

NTU Bl3DL3 TURBIDITY _FLD N 

µg/L B13DL3 UTOT_KPA N 

µg/L B13DL4 6010_METALS_ICP y 

mg/L u Bl3DL5 300.0_ANIONS_IC N 

mg/L Bl3DL5 300.0_ANIONS_IC N 

J-10 



Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D4-86 19-Nov-0l Nitrite 

199-D4-86 19-Nov-0l Sulfate 

199-D4-86 19-Nov-01 Chloride 

199-D4-86 19-Nov-01 Fluoride 

199-D4-86 19-Nov-0l Bromide 

199-D4-86 19-Nov-0l 
Dissolved 
Oxygen 

199-D4-86 19-Nov-0l 
Specific 

Conductance 

199-D4-86 19-Nov-01 
pH 

Measurement 

199-D4-86 19-Nov-0l Temperature 

199-D4-86 19-Nov-01 Turbidity 

199-D4-86 19-Nov-0l Uranium 

199-D5-36 19-Nov-0l Chromium 

199-D5-36 19-Nov-0l Phosphate 

199-D5-36 19-Nov-01 Nitrate 

199-D5-36 19-Nov-0l Nitrite 

199-D5-36 19-Nov-0l Sulfate 

·199-D5-36 19-Nov-0l Chloride 

199-D5-36 19-Nov-0l Fluoride 

199-D5-36 19-Nov-0l Bromide 

199-D5-36 19-Nov-0l Chromium 

199-D5-36 19-Nov-0l Uranium 

199-D5-37 20-Nov-0l Chromium 

199-D5-37 20-Nov-01 Phosphate 

199-D5-37 20-Nov-0l Nitrate 

199-D5-37 20-Nov-0l Nitrite 

199-D5-37 20-Nov-0l Sulfate 

199-D5-37 20-Nov-01 Chloride 

199-D5-37 20-Nov-01 Fluoride 

199-D5-37 20-Nov-0l Bromide 

199-D5-37 20-Nov-01 Chromium 

199-D5-37 20-Nov-0l 
Specific 

Conductance 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

0.25 

89.2 

18.6 

0.5 

0.25 

8.04 

517 

7.93 

16.2 

2.73 

2.06 

13.2 

0.25 

7.49 

0.25 

20.9 

4.4 

0.5 

0.25 

14.3 

1.3 

230 

0.25 

14.5 

0.25 

35.1 

7.6 

0.5 

0.25 

228 

332 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

mg/L u Bl3DL5 300.0_ANIONS_IC N 

mg/L Bl3DL5 300.0_ANIONS_IC N 

mg/L Bl3DL5 300.0_ANIONS_IC N 

mg/L u Bl3DL5 300.0_ANIONS_IC N 

mg/L u Bl3DL5 300.0_ANIONS_IC N 

mg/L Bl3DL5 360. l_OXYGEN_FLD N 

µSiem Bl3DL5 CONDUCT_FLD N 

pH Bl3DL5 PH_ELECT_FLD N 

DegC Bl3DL5 TEMP_FLD N 

NTU Bl3DL5 TURBIDITY _FLD N 

µg/L Bl3DL5 UTOT_KPA N 

µg/L Bl39YO 6010_METALS_ICP y 

mg/L u Bl39Yl 300.0_ANIONS_IC N 

mg/L Bl39Yl 300.0_ANIONS_IC N 

mg/L u Bl39Yl 300.0_ANIONS_IC N 

mg/L Bl39Yl 300.0_ANIONS_IC N 

mg/L B139Yl 300.0_ANIONS_IC N 

mg/L u Bl39Yl 300.0_ANIONS_IC N 

mg/L u Bl39Yl 300.0_ANIONS_IC N 

µg/L Bl39Yl 6010_MET ALS_ICP N 

µg/L Bl3DL6 UTOT_KPA N 

µg/L Bl39Y2 6010_METALS_ICP y 

mg/L u Bl39Y3 300.0_ANIONS_IC N 

mg/L B139Y3 300.0_ANIONS_IC N 

mg/L u Bl39Y3 300.0_ANIONS_IC N 

mg/L B139Y3 300.0_ANIONS_IC N 

mg/L B139Y3 300.0_ANIONS_IC N 

mg/L u B139Y3 300.0_ANIONS_IC N 

mg/L u B139Y3 300.0_ANIONS_IC N 

µg/L B139Y3 6010_MET ALS_ICP N 

µSiem B139Y3 CONDUCT_FLD N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-05-37 20-Nov-01 
pH 

Measurement 

199-05-37 20-Nov-Ol Temperature 

199-05-37 20-Nov-Ol Turbidity 

199-05-38 19-Nov-Ol Chromium 

199-05-38 19-Nov-Ol Phosphate 

199-05-38 19-Nov-01 Nitrate 

199-05-38 19-Nov-Ol Nitrite 

199-05-38 19-Nov-Ol Sulfate 

199-05-38 19-Nov-01 Chloride 

199-D5-38 19-Nov-Ol Fluoride 

199-D5-38 19-Nov-Ol Bromide 

199-05-38 19-Nov-Ol Chromium 

199-05-38 19-Nov-Ol Uranium 

199-05-39 19-Nov-01 Uranium 

199-D5-40 20-Nov-Ol Chromium 

199-05-40 20-Nov-01 Phosphate 

199-05-40 20-Nov-01 Nitrate 

199-05-40 20-Nov-01 Nitrite 

199-05-40 20-Nov-01 Sulfate 

199-05-40 20-Nov-Ol Chloride 

199-05-40 20-Nov-01 Fluoride 

199-05-40 20-Nov-01 Bromide 

199-05-40 20-Nov-01 Chromium 

199-05-40 20-Nov-01 
Specific 

Conductance 

199-05-40 20-Nov-01 
pH 

Measurement 

199-05-40 20-Nov-01 Temperature 

199-05-40 20-Nov-01 Turbidity 

199-05-41 26-Nov-Ol Chromium 

199-05-41 26-Nov-Ol Phosphate 

199-05-41 26-Nov-Ol Nitrate 

199-D5-41 26-Nov-01 Nitrite 

199-D5-41 26-Nov-01 Sulfate 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

7.98 

16 

4.83 

1050 

0.25 

45.2 

0.25 

101 

19.8 

0.5 

1.2 

1060 

1.38 

0.2 

352 

0.25 

54.3 

0.25 

123 

23.6 

5 

2.5 

352 

616 

7.91 

17.1 

1.24 

48.8 

0.25 

24.1 

0.25 

42.3 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

pH Bl39Y3 PH_ELECT _FLO N 

OegC Bl39Y3 TEMP_FLO N 

NTU Bl39Y3 TURBIDITY _FLO N 

µg/L Bl3B36 6010_METALS_ICP y 

mg/L u Bl3B37 300.0_ANIONS_IC N 

mg/L Bl3B37 300.0_ANIONS_IC N 

mg/L u Bl3B37 300.0_ANIONS_IC N 

mg/L Bl3B37 300.0_ANIONS_IC N 

mg/L Bl3B37 300.0_ANIONS_IC N 

mg/L u Bl3B37 300.0_ANIONS_IC N 

mg/L u Bl3B37 300.0_ANIONS_IC N 

µg/L Bl3B37 6010_METALS_ICP N 

µg/L Bl30L7 UTOT_KPA N 

µg/L Bl30L8 UTOT_KPA N 

µg/L Bl39WO 6010_METALS_ICP y 

mg/L u Bl39Wl 300.0_ANIONS_IC N 

mg/L Bl39Wl 300.0_ANIONS_IC N 

mg/L u Bl39Wl 300.0_ANIONS_IC N 

mg/L Bl39Wl 300.0_ANIONS_IC N 

mg/L Bl39Wl 300.0_ANIONS_IC N 

mg/L u Bl39Wl 300.0_ANIONS_IC N 

mg/L u Bl39Wl 300.0_ANIONS_IC N 

µg/L Bl39Wl 6010_MET ALS_ICP N 

µSiem Bl39Wl CONDUCT_FLO N 

pH B139Wl PH_ELECT _FLO N 

OegC Bl39Wl TEMP_FLO N 

NTU Bl39Wl TURBIDITY _FLD N 

µg/L B139V8 6010_METALS_ICP y 

mg/L u Bl39V9 300.0_ANIONS_IC N 

mg/L Bl39V9 300.0_ANIONS_IC N 

mg/L u Bl39V9 300.0_ANIONS_IC N 

mg/L Bl39V9 300.0_ANIONS_IC N 
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Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample 
Constituent 

Reported 
Name Date 

199-D5-41 26-Nov-0l Chloride 

199-D5-41 26-Nov-01 Fluoride 

199-D5-41 26-Nov-0l Bromide 

199-D5-41 26-Nov-0l Chromium 

199-D5-41 26-Nov-01 
Specific 

Conductance 

199-D5-41 26-Nov-0l 
pH 

Measurement 

199-D5-41 26-Nov-0l Temperature 

199-D5-41 26-Nov-01 Turbidity 

199-D5-42 26-Nov-01 Chromium 

199-D5-42 26-Nov-01 Phosphate 

199-D5-42 26-Nov-01 Nitrate 

199-D5-42 26-Nov-01 Nitrite 

199-D5-42 26-Nov-01 Sulfate 

199-D5-42 26-Nov-01 Chloride 

199-D5-42 26-Nov-01 Fluoride 

199-D5-42 26-Nov-01 Bromide 

199-D5-42 26-Nov-01 Chromium 

199-D5-43 19-Nov-01 Chromium 

199-D5-43 19-Nov-01 Phosphate 

199-D5-43 19-Nov-01 Nitrate 

199-D5-43 19-Nov-0l Nitrite 

199-D5-43 19-Nov-0l Sulfate 

199-D5-43 19-Nov-0l Chloride 

199-D5-43 19-Nov-0l Fluoride 

199-D5-43 19-Nov-01 Bromide 

199-D5-43 19-Nov-0l Chromium 

199-D5-43 19-Nov-0l Uranium 

199-D5-44 26-Nov-0l Chromium 

199-D5-44 26-Nov-0l Phosphate 

199-D5-44 26-Nov-0l Nitrate 

199-D5-44 26-Nov-0l Nitrite 

199-D5-44 26-Nov-01 Sulfate 

199-D5-44 26-Nov-01 Chloride 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

11.5 

0.5 

0.25 

46.7 

373 

8.11 

15.7 

1.97 

13.1 

0.25 

22.7 

0.25 

62 

7.7 

0.5 

0.25 

11 

1350 

0.25 

44.7 

0.25 

95.2 

12.3 

0.5 

0.25 

1330 

1.57 

6.3 

0.25 

2.27 

0.25 

13.6 

2.3 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

mg/L Bl39V9 300.0_ANIONS_IC N 

mg/L u Bl39V9 300.0_ANIONS_IC N 

mg/L u Bl39V9 300.0_ANIONS_IC N 

µg/L Bl39V9 6010_METALS_ICP N 

µSiem Bl39V9 CONDUCT_FLD N 

pH Bl39V9 PH_ELECT_FLD N 

DegC Bl39V9 TEMP_FLD N 

NTU Bl39V9 TURBIDITY _FLD N 

µg/L Bl39V6 ' 6010_METALS_ICP y 

mg/L u B139V7 300.0_ANIONS_IC N 

mg/L B139V7 300.0_ANIONS_IC N 

mg/L u Bl39V7 300.0_ANIONS_IC N 

mg/L Bl39V7 300.0_ANIONS_IC N 

mg/L B139V7 300.0_ANIONS_IC N 

mg/L u B139V7 300.0_ANIONS_IC N 

mg/L u B139V7 300.0_ANIONS_IC N 

µg/L B139V7 6010_METALS_ICP N 

µg/L B139V4 601 0_MET ALS_ICP y 

mg/L u Bl39V5 300.0_ANIONS_IC N 

mg/L B139V5 300.0_ANIONS_IC N 

mg/L u B139V5 300.0_ANIONS_IC N 

mg/L B139V5 300.0_ANIONS_IC N 

mg/L B139V5 300.0_ANIONS_IC N 

mg/L u B139V5 300.0_ANIONS_IC N 

mg/L u Bl39V5 300.0_ANIONS_IC N 

µg/L B139V5 6010_METALS_ICP N 

µg/L B13DL9 UTOT_KPA N 

µg/L B139V2 6010_MET ALS_ICP y 

mg/L u B139V3 300.0_ANIONS_IC N 

mg/L B139V3 300.0_ANIONS_IC N 

mg/L u B139V3 300.0_ANIONS_IC N 

·mg!L B139V3 300.0_ANIONS_IC N 

mg/L B139V3 300.0_ANIONS_IC N 

J-13 



Table J-1. Tabulated Sample Results - 1st Quarter Fiscal Year 2002. (14 Pages) 

Well Sample Constituent 
Reported 

Name Date 

199-D5-44 26-Nov-01 Fluoride 

199-D5-44 26-Nov-01 Bromide 

199-D5-44 26-Nov-01 Chromium 

199-D5-44 26-Nov-01 
Specific 

Conductance 

199-D5-44 26-Nov-01 
pH 

Measurement 

199-D5-44 26-Nov-01 Temperature 

199-D5-44 26-Nov-01 Turbidity 

ISRM First Quarter FY 2002 Tech. Memo 
April 2002 

Value 

0.5 

0.25 

5.8 

211 

8.16 

15.1 

2.91 

Units 
Lab Sample 

Analytical Method 
Filtered 

Qualifier Number Flag 

mg/L u B139V3 300.0_ANIONS_IC N 

mg/L u B139V3 300.0_ANlONS_IC N 

µg/L u B139V3 6010_MET ALS_ICP N 

µSiem B139V3 CONDUCT_FLD N 

pH B139V3 PH_ELECT _FLD N 

DegC B139V3 TEMP_FLD N 

NTU B139V3 TURBIDITY _FLD N 
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• 

APPENDIXK 

HYDROGRAPHS FOR WELLS 199-D4-13, D4-20, D4-38, D5-38 AND D5-43 

ISRM FIRST QUARTER FY 2002 
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