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1.0 IN SITU REDOX MANIPULATION SUMMARY

11 INTRODUCTION

This technical memorandum summarizes construction activities and performance monitoring
results for 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 second quarter of fiscal year (FY)
2002, beginning January 1, 2002 through March 31, 2002.

Deployment of ISRM is specified in the interim remedial action record of decision (ROD)
amendment for the 100-HR-3 Operable Unit (EPA et al. 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 III treatment zone construction activities
began at the start of FY 2002. The data presented in this report are limited to those available as
of March 31, 2002.

The remedial action objectives (RAOs) for this action are those stated in the 100-HR-3 Operable
Unit ROD (EPA et al. 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 et al. 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

D/DR 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 removes hexavalent chromium in
the groundwater by converting it to trivalent chromium (EPA et al. 1999). A reducing agent
(sodium dithionite) is injected into the aquifer and allowed to react with the sediments for a short
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period of time (approximately 24-36 hours), reducing ferric iron (Be*?) to ferrous iron (Fe*?),
among numerous other reactions. After the reaction period, the residual reagent and reaction
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/RAWP (DOE-RL 2000). A 3-year emplacement schedule consisting of three phases
(Phases I, 11, and III) coincides with FY 2000, FY 2001, and FY 2002. The ISRM treatment
zone is being constructed outward from the existing treatability test phase in the center of the
identified groundwater plume. The treatment zone will be expanded to the edges defined by the
20 pg/1. hexavalent chromium concentration isopleth, as identified in the RDR/RAWP
(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 m (500 ft). Well drilling and injection activities focused on extending the
treatment zone outward from the treatability test phase constructedin 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. The pond provides another disposal option along with
disposal to PSTF and to the ground through a drip irrigation system as originally proposed. It
was recognized that disposing large volumes of 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 FY 2000 drilling activities suggested minimal
impact from air rotary drilling at a distance of 34 m (110 ft), although the validity of some of the
data was questionable. To further minimize the risk of drilling-indgced 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 I drilling activities in FY 2001.

Phase II construction activities were completed in FY 2001 and inciuded the installation of
28 treatment zone wells and 4 compliance monitoring wells. Drilling began using air rotary
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methods to install the remaining wells on the eastern end of the treatment zone. Continuing
concern over the potential impact of 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
methods that did not inject air (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
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  FY 2001 ISRM HOLD POINT

A project “hold point” review was conducted 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 review was 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 I1 FY 2001. Conclusions
from the review process and modifications to be implemented during Phase III activities are
briefly discussed below. This is a requirement of the RDR/RAWP (DOE-RL 2000).

Phase I1I FY 2002 Well Installations — Drilling Methods. The drilling protocol selected for
the Phase IlI FY 2002 well installations includes 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 II1
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 level at the injection well is such that the aquifer
thickness (i.e. top of RUM unit to top of water level) is within 20% of the aquifer thickness
based on historical average water level elevation, as advised by Pacific Northwest National
Laboratory based on knowledge gained during ISRM development and deployment. The
average water level elevation in the vicinity of the treatment zone has been estimated to be
approximately 118.25 m above mean sea level. 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 I FY 2001. The objective of groundwater monitoring is to define
and perform the appropriate sampling necessary to collect the data required to track plume
movement and evaluate the success of ISRM in meeting the interim action RAQOs. 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
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specific monitoring criteria developed to determine compliance and performance of the ISRM
treatment zone are described in Section 5.0 of the RDR/RAWP (DOE-RL 2000).

Treatment Zone Degradation Mitigation Activities. A mitigation plan (BHI 2001) 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 include the drilling of three boreholes near the existing ISRM
treatability test treatment zone. Collection of intact aquifer sediment samples and preserving
their in situ oxidation state 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 and corrective measures for
reestablishing the existing treatability portion of the treatment zone.

ISRM Second Quarter FY 2002 Tech. Memo
Tune 2002 1-4



2.0 ISRM SECOND QUARTER WORK ACTIVITIES COMPLETED

Work activities completed during the second quarter of FY 2002 consisted of drilling the
remaining 14 of 17 Phase III injection wells and beginning Phase III injection activities for the
final 22 treatment zone wells. Phase III drilling activities were started in late December, and 3 of
the 17 total wells were in progress at the end of the previous quarter. Figure 2-1 presents a site
overview map showing the wells installed and treated to date.

21 ISRM WELL CONSTRUCTION ACTIVITIES

Phase III drilling activities completed during the second quarter of FY 2002 are discussed below
and summarized in Table 2-1. A detailed summary of Phase III well drilling activities is
discussed in ISRM Barrier Well Completion Report for the 100-HR-3 Groundwater Operable
Unit, Fiscal Year 2002 (BHI 2002a).

2.1.1 Treatment Zone Well Drilling

The final 17 planned treatment zone wells were installed on the western end of the treatment
zone in FY 2002. Drilling of 3 wells began at the end of the first quarter of FY 2002, and the
remaining 14 wells were completed during the second quarter. The drilling protocol for the
Phase III treatment wells was modified in the ISRM hold point review. Air rotary drilling was
permitted to maximum of 20 m (65 ft) below ground surface (approximately 3 to 4.6 m [10 to
15 ft] above the saturated zone). Below 20 m (65 ft}), only non-air-driven (i.e., cable tool
method) drilling methods were to be used. Drilling began in December 2001 with

well 199-D4-68 using the cable tool method. Cable tool drilling rates on the western end of the
treatment zone were good, averaging 4 to 5 days to advance the borehole approximately 34 m
(113 ft) to the Ringold Upper Mud Unit. For logistical reasons, the decision was made to
complete all the remaining treatment zone wells using the cable tool method.

A more rigorous well development procedure was employed during the second quarter to ensure
maximum well response to pumping and injection. After the cement seal was installed to ground
surface, the entire screened interval was resurged with the dual-flange surge block in an effort to
increase the removal of fine material. After surging was complete, the well was alternately
pumped and rawhided for 10-minute intervals. Well development ended with final pumping.
Standard field parameters were monitored, including dissolved oxygen, pH, conductivity,
temperature, and turbidity. After well development was complete, most of the wells were
subjected to a constant rate pumping test targeted at either 50% drawdown of the screened
interval or the maximum capacity of the development pump (117 E/min [31 gal/min]). All of the
wells sustained the maximum pumping rate for short durations of time. The additional limited
pumping test was not performed on the last few wells due to limited purgewater handling
capacity at the Modutanks.
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2.1.2 Mitigation Borehole Drilling

Three characterization boreholes (199-D4-87, 199-D4-88, and 199-D4-89) were installed in the
vicinity of the 1997/1998 treatability test area and completed as 2-in. diameter monitoring wells.
The three wells were drilled using a sonic drilling method, and continuous samples were
collected through the entire thickness of the aquifer. The samples were collected in Lexan
liners and the sampler was opened in an inert gas environment (i.e., argon-filled glovebox) to
preserve the in situ oxidation state of the sediments. Geotechnical and geochemical tests will be
performed on the samples, including the measurement of reductive capacity, to aid in
understanding why concentrations of hexavalent chromium are increasing within the established
treatment zone. Results are not expected until later in FY 2002. The three wells were screened
across discrete 0.6-m (2-ft) intervals spanning the upper, middle, and lower portions of the
aquifer. Additional information on the construction of these wells can be found in ISRM Barrier
Well Completion Report for the 100-HR-3 Groundwater Operable Unit, Fiscal Year 2002

(BHI 2002a).

®

2.2 SUMMARY OF TREATMENT ZONE EMPLACEMENT ACTIVITIES

Phase III construction activities include the treatment of the remaining 22 treatment zone wells to
complete the designed treatment zone to its western extent. Emplacement activities began at the
end of the second quarter with the injection of well 199-D4-64 starting on March 27, 2002. This
was the only well treated during the reporting period. Well 199-D4-64 and adjacent wells
199-D4-63 and 199-D4-65 were monitored for field parameters (dissolved oxygen, temperature,
oxidation-reduction potential [Eh}, and conductivity), water level, and reagent concentration.

A summary of these parameters is presented in Appendix A.

Pre-injection water level in well 199-D4-64 was approximately 84.9 ft bgs based on the
transducer installed in the well. This water level corresponds to an aquifer thickness of 25.6 ft
and top of the water table was within 0.3 ft of the top of the screen (84.6 ft bgs). The aquifer
thickness in this well relative to the historic average water level elevation (118.25 m) is
approximately 26.6 ft. The water level at the time of injection represents an aquifer thickness
greater than 90% of the historical average, and therefore meets the Phase III hold point
requirement of being with 20%.

Significant mounding occurred during the injection of well 199-D4-64. The injection rate was
decreased to approximately 66.6 L/min (17.6 gal/min), resulting in an injection period that lasted
more than 60 hours. Well development data for this well were incomplete but indicated
significant drawdown when pumped at 76 L/min (20 gal/min). As treatment activities move to
the west, the permeability of the aquifer increases, and the injection/extraction process should
require less time. No extraction water was generated during the reporting period and no water
was removed from the evaporation pond except for natural and accelerated (i.e., blower-assisted)
evaporation.

® Lexan is a registered trademark of General Electric Company, USA.
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A summary of treatment zone emplacement activities, including performance sampling, will be
discussed in the third quarter ISRM technical memorandum. To date, 45 of a planned 66 wells
have been treated.

23 DESIGN UPGRADES

The following is a brief summary of design upgrades completed during the second quarter of
FY 2002. Complete system design information can be found System Design Description for
100-D/DR Area In-Situ Redox Manipulation (BHI 2002b):

¢ Changed maximum range of the fresh water flowmeter from 265 L/min (70 gal/min) to
379 L/min (100 gal/min) to allow for higher fresh water flow rates.

¢ Changed injection and fresh water flex hoses from 2” to 3” diameter to increase volume
handling capacity.

» Increased length of all four injection piping well sets to 100 ft below top of casing and
extraction well sets to 109 ft below top of casing.

¢ Sampling manifold modifications included relocating dissolved oxygen and pH/oxidation-
reduction potential probes, adding an air release valve, and replacing existing rotameters with
turbine-type digital flowmeter/totalizers.

e Major electrical system modifications. These are described in Exhibit D, Scope of Work
100-D In-Situ REDOX Electrical Power Upgrades (BHI 2002¢c).
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Figure 2-1. Second Quarter Plan View Base Map.

This map is intended to convey general information and is not intended to be a construction as-built drawing.
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Table 2-1. FY 2002 Phase III Well Construction Summary.

WALID |WetiName| Wl | Drilng | WatrLovel| ROMTop | SeeenTop| oy | Lengen | Rate | Dramdown | Chromm
(ft bgs) (ft) (gal/min) (ft) {ng/L)

C3298 | 199-D4-68 1 12/20/01 82.76 112.0 80.52 110.48 29.96 30 4.80 344
C3299 | 199-D4-69 1 01/07/02 81.79 110.0 83.16 108.18 25.02 3t 592 323
C3300 | 199-D4-70 I 12/28/01 81.79 110.5 81.87 106.87 25.00 30 6.30 339
C3301 | 199-D4-71 I 01/30/02 82.05 110.5 79.38 109.41 30.03 31 3.19 412
C3302 | 199-D4-72 I 02/04/02 8§1.83 111.0 79.92 109.95 30.03 31 0.55 430
C3303 | 199-D4-73 I 011/02 80.40 1115 80.50 110.50 30.00 30 0.14 344
C3304 | 199-D4-74 I 02/11/02 81.44 111.5 80.94 110.94 30.00 31 3.40 467
C3305 | 199-D4-75 I 02/19/02 82.25 113.5 81.97 112.00 30.03 31 2717 388
C3306 | 199-D4-76 I 0214/02 81.70 112.5 81.13 111.15 30.02 31 0.65 311
C3307 | 199-D4-77 I 01720/02 81.72 111.0 79.90 110.01 30.11 31 0.93 240
C3308 | 199-D4-78 I 02/25/02 82.02 112.0 80.94 110.95 3001 31 1.43 192
C3309 | 199-D4-79 I 03/04/02 8391 113.0 81.33 111.35 30.02 31 0.50 187
C3310 | 199-D4-80| I 03/04/02 83.45 112.8 81.03 111.06 30.03 3t 093 130
C3311 | 199-D4-81 I 02/26/02 83.11 112.5 81.25 111.30 30.05 31 0.35 70
C3312 | 199-D3-3 I 01/23/02 81.90 1135 82.04 112.07 30.03 31 0.20 57
C3313 | 199-D4-82 I 01/17/02 8191 113.5 82.00 112.02 30.02 31 0.60 52
C3314 | 199-D34 I 12/26/01 82.47 113.0 82.30 112.26 29.96 31 4.00 79
C3799 | 199-D4-87 B 03/05/02 83.71 9712 §7.34 89.54 2.20 1.3 N/A N/A
C3800 | 199-D4-88 B 03/08/02 83.20 ND 81.79 §3.99 220 N/A N/A N/A
C3801 | 199-D4-89 B 03/12/02 83.90 57.0 93.20 95.42 222 2 1.87 N/A

B = mitigation borehole

I = {reatment Zone injection weil

N/A  =data not available

ND  =not determined
RUM = Ringold Upper Mud
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3.0 AQUIFER RESPONSE

3.1 HYDRAULIC MONITORING

Water-level data reported in this technical memorandum were collected with an automated
network of pressure transducers and dataloggers. During the second quarter of FY 2002, data
were collected from seven monitoring wells and one river station in the vicinity of the ISRM site.
Data from these systems are regularly downloaded remotely using a radiotelemetry system.

Wells 199-D4-13, 199-D4-20, 199-D4-38, 199-D5-38, and 199-D5-43 are part of the permanent,
automated water-level monitoring network established at the ISRM site. Wells 199-D4-84 and
199-D4-85 are FYO01 installed compliance monitoring wells located approximately 60 m
downgradient from the treatment zone. Water-level monitoring in these wells began at the start
of FY 2002 (October 1, 2001).

Wells 199-D4-38, 199-D4-84, and 199-D4-85 are compliance monitoring wells located between
the treatment zone and the river (see Figure 2-1). The water levels in these wells exhibit
substantial seasonal and diurnal variations that are directly related to the stage of the Columbia
River. Well 199-D4-13 is a monitoring well located within the treatment zone and exhibits
attenuated water fluctuations tied to the river stage. Wells 199-D4-20, 199-D5-38, and
199-D5-43 are located upgradient (i.e., inland) of the ISRM site. The water levels in these wells
exhibit seasonal variations similar to the well nearest the river, but the fluctuations are dampened
in both frequency and amplitude.

A summary of water-level data collected during the second quarter of FY 2002 is presented in
Table 3-1. In general, groundwater levels generally mimic the river stage with varying degrees
of lag time depending on distance inland. Peak river stage occurred on or about February 1,
2002. Maximum water level was observed in compliance monitoring wells 199-D4-84 and
199-D4-85 approximately 2 weeks later on February 14, 2002. Well 199-D4-13 recorded its
maximum water level on February 17, 2002, followed in succession by the remaining monitoring
wells. The one exception is well 199-D4-38. Water levels in this well were highest at
approximately the same time as the river, 14 days sooner than wells 199-D4-84 and 199-D4-85,
but located approximately the same distance from the river. This difference in response suggests
different degrees of connectivity between these wells and the river due to aquifer heterogeneity.
Hydrographs for each of the wells compared to the stage of the Columbia River near the

100-D Area are provided in Appendix B.

Well 199-D35-38 recorded the highest maximum water level during the reporting period. This is
significant given that this well is located approximately 345 m closer the river than monitoring
well 199-D5-43 and the general site wide hydraulic gradient oriented towards the river. The
elevated water levels recorded in 199-D5-38 may be the result river water leaking from the
182-D Reservoir. If this is the case, then this fresh water mound may play a significant role
influencing plume movement. The installation of additional monitoring wells, planned for

FY 2003, will aid in interpreting groundwater movement in this area.
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3.2 CONTAMINANT MONITORING

Groundwater in the vicinity of the ISRM treatment facility is sampled quarterly to monitor
plume movement and assess treatment performance. For the second quarter of FY 2002, a total
of 32 treatment zone, compliance, and monitoring wells were sampled and analyzed for
hexavalent chromium and other constituents. Table 3-2 summarizés which wells were sampled
during the second quarter and presents the analytical results for hexavalent chromium, sulfate,
manganese, Eh, and dissolved oxygen. Tabulated results for all copstituents of each well
sampled during the second quarter of FY 2002 are included in Appendix C. Table 3-3
summarizes the reported hexavalent chromium concentrations quarterly to approximately 1 year
prior and evaluates trends over the last 6-month interval. Specifically, a trend is defined as a
change in concentration greater than £20% relative to the fourth quarter FY 2001 sampling
event.

A discussion of the reported hexavalent chromium and sulfate congentrations is provided in the
following subsections. In addition to scheduled quarterly sampling, supplemental sampling on
selected treatment zone and monitoring wells occurred during the second quarter of FY 2002.
These data, collected in January, provide indications of the effectiveness of the treatment zone
emplacement. Supplemental operational sampling results for the second quarter of FY 2002 are
summarized in Table 34,

3.2.1 Downgradient Compliance and Monitoring Wells

Eleven monitoring and compliance wells downgradient of the treatment zone were sampled
during the second quarter of FY 2002. Sample results from downgradient wells are used to
evaluate the performance of the established treatment zone. Ideally, groundwater that has passed
through the reduced zone should exhibit values of hexavalent chromium less than the RAQ

of 20 pg/L. Results of the second quarter sampling efforts are discussed below and presented in
Table 3-2.

e Monitoring wells 199-D4-1, 199-D4-4, 199-D4-5, and 199-D4-6 are located downgradient
from the treatability test phase treatment zone established in 1997/1998. Wells 199-D4-1 and
199-D4-5 exhibited elevated hexavalent chromium concentrations (282 pg/L and 397 pg/L,
respectively). Hexavalent chromium concentrations in both of these wells have exceeded the
RAO of 20 pg/L since February 2001. Well 199-D4-1 exhibited a decreasing trend over the
past 6 months while well 199-D4-5 exhibited an increasing trend. Wells 199-D4-4 and
199-D4-6 exhibited low hexavalent chromium concentrations (23 pg/L and 25 pg/L.,
respectively). Well 199-D4-4 exhibited an increase from nondetect the previous quarter and
well 199-D4-6 exhibited a stable trend just above the RAO of 20 pg/L.. The different
responses for wells clustered relatively close together suggest a complex hydrogeology and
groundwater flow regime in this area.

e Downgradient compliance monitoring wells 199-D4-23, 199-D4-38, and 199-D4-39 all
exhibited hexavalent chromium concentrations greater than the RAO. Well 199-D4-23
(159/160 pg/L., duplicates) exhibited a stable 6-month trend, but has decreased from
302 png/L a year ago. This well also exceeds the secondary drinking water standard (SDWS)
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of 250 mg/L for sulfate (280/288 mg/L, duplicates). Well 199-D4-38 (210 ug/L) exhibited
an increasing hexavalent chromium concentration after a low of 29.8 ug/L reported the
previous quarter. Well 199-D4-39 (1,170 pg/L) exhibited a steadily increasing hexavalent
chromium trend since the last nondetect in February 2001. Again, the different trends in
hexavalent chromium concentrations suggest a complex hydrogeology and groundwater flow
regime.

Downgradient compliance monitoring wells 199-D4-83 through 199-D4-86 were installed in
FY 2001. Well 199-D4-83 (25 pg/L) is located downgradient of the eastern end of the
treatment zone. This portion of the treatment zone was injected in the latter half of FY 2001.
The low hexavalent chromium concentration is believed to reflect the arrival of treated
groundwater at this location. Compliance monitoring wells 199-D4-84 through 199-D4-86
are located downgradient from the western portion of the treatment zone either treated in the
latter half of FY 2001 or scheduled to be treated in FY 2002. Therefore, hexavalent
chromium concentrations are expected to reflect untreated groundwater. Well 199-D4-86
(24 pg/L) is believed to represent the western edge of the contaminant plume.

3.2.2 Wells Located Within the Established Treatment Zone

During the second quarter of FY 2002, quarterly samples were collected from nine treatment
zone injection wells. Results of the second quarter sampling efforts are discussed below and
presented in Table 3-2.

Injection well 199-D4-7 (37 ug/L) was injected as part of the treatability test phase in 1997.
Hexavalent chromium concentrations in this well have fluctuated greatly (339 ug/L in the
first quarter of FY 2002 and 55 pg/L in the fourth quarter of FY 2001), suggesting complex
groundwater flow and/or a response to changes in water level.

Injection wells 199-D4-26, 199-D4-32, and 199-D4-36 were treated in FY 2000.

Wells 199-D4-32 and 199-D4-36 exhibited detectable concentrations of hexavalent
chromium (6 pg/L and 7/8 pg/L [duplicates], respectively), but are below the RAO of

20 pg/L. Well 199-D-26 (17/45 pg/L) exhibited one sample result exceeding the RAQ. All
of these wells exceed the SDWS of 250 mg/L for sulfate.

Wells 199-D4-14, 199-D4-48, and 199-D4-62 were treated in FY 2001. All of these wells
exhibited hexavalent chromium concentrations less than the RAQ. Wells 199-D4-48 and
199-D4-62 exceed the SDWS of 250 mg/L for sulfate.

Monitoring wells 199-D4-13 and 199-D4-19 are located within the western half of the
treatment zone. Well 199-D4-13 (nondetect) lies between injection wells 199-D4-53 and
199-D4-54, which were treated in the third quarter of FY 2001. Well 199-D4-19 (430 pg/L)
is located between injection wells 199-D4-70 and 199-D4-71, which will be treated in the
third quarter of FY 2002. Hexavalent chromium concentrations in this weli represent
baseline conditions prior to Phase Il injections for this portion of the treatment zone.
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Injection well 199-D4-68 exhibited a hexavalent chromium concentration of 344 pg/L. This
well has not been treated as of the close of the second quarter of FY 2002.

3.2.3 Upgradient/Cross-Gradient Monitoring Wells

During the second quarter of FY 2002, samples were collected from 14 monitoring wells that
were either upgradient or cross-gradient from the established treatment zone. The corresponding
analytical results provide a basis for assessing the magnitude and extent of the plume in relation
to the proposed orientation of the completed treatment zone.

Monitoring wells 199-D3-2 and 199-D2-6 both exhibited decreasing hexavalent chromium
concentrations {17.4 ug/L and nondetect, respectively) over the previous 6 months.
Historically low contaminant concentrations suggests they lie on the western boundary of the
plume. Continued low concentrations also indicate the plume is not spreading to the west or
south.

Monitoring wells 199-D4-15, 199-D4-20, 199-D4-22, 199-D5-40, and 199-D5-43 all
exhibited either stable or decreasing 6-month hexavalent chromium concentrations. These
wells are located in the central core of the identified plume, suggesting little change in plume
configuration in this area.

Monitoring wells 199-D5-41 and 199-D5-42 exhibited low, stable hexavalent chromium
concentrations over the past 6 months (71 ug/L and 13 pg/L, respectively). These wells are
located inland of the eastern extent of the ISRM treatment zone, west of the 100-D Reactor
site. Hexavalent chromium in these wells may be part of a separate plume currently being
treated by the 100-HR-3 pump-and-treat remediation system.

Monitoring well 199-D5-39 exhibited a significant decrease in hexavalent chromium
concentration (2,020 pg/L ) relative to its recent high of 5,510/5,660 pg/L reported the
previous quarter. Hexavalent chromium concentrations have been extraordinarily high in this
well since the third quarter of FY 2001 (May 2001). The well ig located approximately 185
m due west from a former sodium dichromate transfer station. Currently there is no causal
explanation for the dramatic rise and fall of hexavalent chromium in this well. Continued
monitoring, especially at downgradient wells, may help to explain the occurrence and
movement of this hot spot in the plume.

Monitoring well 199-D5-38 is located just southwest of the 182-D Reservoir downgradient
from well 199-D5-39 and exhibited an increasing hexavalent chromium concentration trend
over the past 6 months (689/720 ug/L to 1,060 ug/L). Concentrations in this well have
fluctuated between 689/720 pg/L (August 2001) and 1,140 pg/L. (December 2000) for more
than a year. This latest increase may be related to the high concentrations recorded in well
199-D5-39 recently, suggesting plume movement in a northwesterly direction, towards the
treatment zone. Additional monitoring results will be required to verify this..

Monitoring wells 199-D5-36, 199-D5-37, and 199-D5-44 are lo¢ated northeast of, and on
trend with, the axis of the treatment zone. Hexavalent chromium concentrations in wells
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199-D5-36 and 199-D5-44 have been at or below detection for more than a year.

Well 199-D5-37 (293 pg/L), located farthest from the treatment zone, has exhibited steadily
increasing concentrations since March 2001. It has been suggested in the Fiscal Year 2001
Annual Summary Report for the In Situ Redox Manipulation Operations (DOE-RL 2002) that
the origin of the elevated chromium in this well is the result of northerly movement of the
ISRM plume, beneath the 182-D Reservoir between monitoring wells 199-D5-41 and
199-D5-42 to the east and weils 199-D5-36 and 199-D5-44 to the west. The recent decrease
in concentration at 199-D5-39 and the recent increase in concentration at 199-D5-38 suggest
more monitoring information is needed since the new data could suggest plume movement is
towards the river. The chromium increase at 199-D5-39 requires further evaluation.

¢ The absence of monitoring wells between the 182-D Reservoir and well 199-D5-37 makes it
difficult to interpret the behavior of the plume in this area. Groundwater flow and plume
movement to the north carries significant implications for the ultimate success of the ISRM
treatment zone. Additional monitoring wells have been purposed to be installed in this area
in FY 2003.

3.2.4 Supplemental Operational Sampling of Treatment Zone Wells

Supplemental operational sampling of treatment zone wells began in November 2000 in response
to increasing hexavalent chromium concentrations in the treatability test phase wells treated in
1997 and 1998. Sampling is limited to dissolved oxygen, oxidation-reduction potential, and
hexavalent chromium. These sampling results are not subjected to the rigorous quality control
protocol required for quarterly compliance monitoring sampling and, therefore, are discussed
separately. Table 3-4 presents a summary of hexavalent chromium results from this sampling
effort for the previous year (February 2001 to January 2002). The results discussed below are
organized according to when the wells were injected.

¢ Treatment zone wells 199-D4-7 and 199-D4-9 through 199-D4-12 were installed and treated
as part of the treatability test phase in 1997 and 1998. Monitoring well 199-D4-8 is located
in the center of the treatment zone, between wells 199-D4-7 and 199-D4-11. All of these
wells exhibit elevated hexavalent chromium concentrations exceeding the RAO, except
well 199-D4-10, which reported a concentration of 20 pg/L. Well 199-D4-10 has exceeded
the RAO during the previous 3 months. As part of the mitigation plan, the five treatment
wells are to be reinjected in late FY 2002 or early FY 2003.

¢ Treatment zone well 199-D4-21 was treated in 1999, and hexavalent chromium
concentrations remain below detection.

¢ Upgradient monitoring wells 199-D4-2 and 199-D4-3 exhibited elevated hexavalent
chromium concentrations and serve to roughly establish the baseline concentration entering
the treatability test phase treatment zone. Assuming that the average concentration between
these two wells (1,520 ug/L) represents the hexavalent chromium concentration of the
groundwater entering this portion of the treatment zone, the reduction in hexavalent
chromium at the above-mentioned treatment zone wells ranges between 57% and 99%.
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Further reduction likely occurs as the groundwater passes through the downgradient half of
the treatment zone.

Downgradient monitoring wells 199-D4-4 and 199-D4-5 both exhibit increasing hexavalent
chromium concentration apparently as a result of the partial breakdown of the treated zone.

Wells 199-D4-26 through 199-D4-31 were treated in FY 2000 and are located west of the
treatability test wells. All of these wells exhibited hexavalent chromium concentrations
below the RAO of 20 ug/L. Of these wells, 199-D4-26 is the only well that has previously

recorded contaminant levels greater than the RAQ.

¢ Treatment zone wells 199-D4-32 through 199-D4-36 were treated in FY 2000 and are

located east of the treatability test wells. Only well 199-D4-35 (1,000 pg/L) exceeds the

RAO,

e Treatment zone wells 199-D4-24, 199-D4-25, and 199-D4-37 were treated in FY 2001. All

of these wells remain below the RAQ for hexavalent chromium.

In summary, of the 45 treatment zone wells that have been treated as of the close of the second

quarter (including well 199-D4-64), 7 wells no longer satisfy the RAO criterion of 20 pg/L.

Five of the seven wells are the original treatability test zone injection wells (199-D4-7, 199-D4-9
through 199-D4-12). All of these wells will be re-injected with sodium dithionite in FY 2003 to

reestablish reducing conditions. At this time the cause for the treatment zone breakdown is
uncertain, but is probably related to multiple factors.
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Table 3-1. Summary of FY 2002 Second Quarter Water-Level Monitoring Data.

Distance Average Minimum Maximum lgl::;‘ l:: :::
Well  [trom River| " ater-LeveliWater-Levell | Water-Levell -, Water-Level
(m) Ele(vl:;lon Ele(v;;ion Ele(v:‘;ion Elevation
{(m)
River ] 117.355 116.494 31-Mar-02 118.432 01-Feb-02 1.938
199-D4-84 92 117.816 117.361 31-Mar-02 118.107 14-Feb-02 0.746
199-D4-85 92 117.849 117.460 31-Mar-02 118.100 14-Feb-02 0.640
199-D4-38 95 117.721 117.257 31-Mar-02 118.055 01-Feb-02 0.798
199-D4-13 165 117.848 117.666 02-Jan-02 118.015 17-Feb-02 0.34%
199-D5-38 | 320 118.209 117.982 01-Jan-02 118.355 24-Feb-02 0.373
199-D4-20 370 118.118 117.937 01-Jan-02 118.236 03-Mar-02 0.299
199-D5-43 665 118.174 118.019 01-Jan-02 118.279 11-Mar-02 0.260
Table 3-2. Second Quarter FY 2002 Sampling Summary. (2 Pages)
Well Name Vrie)l! g ':: Lo‘;vai‘ilon ghe’:'::?ii:: ?;';IS! ‘ Co(nd;ctivity DOh:yo;::d a Manganese
(/L) pS/em) (mg/L) (mV) (ng/L)
199-D4-23 | B5779 C DG 819 21 308
199-D4-38 | B8989 | C DG 148 581 3.14
199-D4-39 | B8990 | C DG 152 686 1.05
199-D4-83 | C3315 C DG 18 242 7.79
199-D4-84 | C3316 C DG 558 94 528 7.85
199-D4-85 | C3317 C DG 337/345 86 547 9.11
199-D4-86 | C3318 C DG 24 422 6.73
199-D4-1 | B2895| M DG 156 749 0.79
199-D4-4 | B8OGO | M DG 23 944 0.33 270
199-D4-5 | B8061 | M DG 736 1.08 266
199-D4-6 | B8064 | M DG 775 134
199-D4-13 | B8071 I TZ 5.0(0) 2553
199-D4-14 | B8072 | 1 TZ 5.0(U) 168 1140
199-D4-26 | B8977 I TZ 2059 0.11 40.5
199-D4-32 | B8983 I TZ 6 975 0.22
199-D4-36 | B8987 I TZ 78 1058 0.15
199-D4-48 | C3278 I TZ 5.0U) 1033 0.05
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Table 3-2. Second Quarter FY 2002 Sampling Summary. (2 Pages)

Well Name| Vel ;vm el g;ﬁ;ﬂ‘:“m‘ Sulfate | Conductivity 'ﬁf;:;" Eh |Manganese
ype |Location (L) | (Ing/L (1S/cm) (mg/L) (mV) (ng/L)

199-p4-62| c3202 | 1 TZ 6 2293 0.11

199-D4-68 | C3298 | 1 Z

199-D4-7 | B80S | 1 1Z - 766 0.25 304 -

199-D3.2 |B8074| M | CG 174 | 628 420 5.11 0.81

199.D4-19|B8746| M | CG 431 92 546

199-D5-36 | B8744| M | cCG 7 16 226 8.67

199-D5-37[B8745| M | CG 293 33 333

199-D5-44|B8754| M | cCG 7 11 207

199-D2-6 |A4s68| M | UG | so) | 140 737 7.86

199-D4-15|B8073| M | UG 1730 132 658 85

199-D420(B8750| M | UG | 147149 |1281136] 663 7.7

199.D4-22[B8778| M | UG 1570 144 687 6.49 300

1990538 B8747] M | UG 1060 114 546 77

199-D540[B8749 | M | UG | 203203 [1127120] 612

199-D541|{B8751| M | UG 71 45 375

199-D5-42| B8752| M | uG 13 64 435

199-D5-43|B8753| M | UG | 141071420 | 94/98 512 8.6

NOTE: Shaded values indicate result exceed target limits (i.e., SDWS) or RAQ. Shading is applied only to injection
and downgradient monitoring wells in relation to the established treatment zone.
*Eh value converted from oxidation-reduction potential measurement by adding +200 mV as suggested by the

manufacturer.

C = compliance well
I =injection well
M = monitoring well
TZ = treatment zone

DG = down-gradient
CG = cross-gradient
(U) = undetected

UG =

up-gradient
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Table 3-3. Hexavalent Chromium Data Summary and Trend Analysis from February 2001 to March 2002. (2 Pages)

3rd Quarter FY 2001 | 4th Quarter FY 2001 | 1st Quarter FY 2002 | 2nd Quarter FY 2002
WollName| WelID| 100 | pcacon Corampn] S8 oo Sample S0 e (Healen g, | L0
(ug/) Date (ug/L) | Date (ug/L) Date (ug/L) Date
199-D2-6 A4568 M UG 22 17-May-01| 31/27 | 20-Aug-01 77.8 15-Nov-01 | 5.0(U) 30-Jan-02 |Decreasing
199D3-2 [B8O7T4 | M | CG 41 {17May01| 36 [20Awg01] NS NS 174 | 30Jan-02 |Decreasing
199.D46 | BS064 | M | DG | | 15-Nov-01 SRR 21-Fcb-02 | Stable
199-D4-14 | B8OT2 | I T2 ws ws 50(U) | 27-Aug-Ol 5538((1[?)’ 19-Nov-01 | 50(U) | 30-Jan-02 | Stable
199D4-15 | BSOT3 | M | UG 1660 |17-May-01| 1740 |20-Aug01 | 1530 | 15-Nov-0l| 1730 | 14-Feb-02 | Stable
199D4-19 | B8746 | M | ©G | 4811489 |21-May-01| 430 |27-Aug-01| 430 |20-Nov-Ol| 431 | 20.Feb-02 | Stable
199-D4-20 | B8750 | M | UG 202 |23-May-01| 198/200 | 20-Aug01 | 151 |30-Nov-01| 148 | 14-Feb-02 |Decreasing
199D422 | B8778 | M | UG 1310 | 17-May-01| 1620 |20-Aug-O1 | 1340/1410 | 30-Nov-01 | 1570 | 22-Feb-02 | Stable
1990423 | B5779 | ¢ | DG 17-May-01 16-Aug-01 17-Nov-01 22-Feb-02 | Stable
199-D4-38 | B8989 | C | DG 22-May-01 20-Aug-01 15-Nov-01 14-Feb-02 | Increasing
199-D4-39 | B8990 | C | DG 18-May-01 27-Aug-01 15-Nov-01 30-Jan-02 | Increasing
199-D5-36 | Bs744 | M | cG 5w |[18May01| 14 [23-Aug0l| 132 |19-Nov-01| 7 19-Feb-02 | Stable
1990537 | B874s | M | cG 171 |23-May01| 209 [27-Aug01| 230 |20-Nov-01] 293 | 31-Jan-02 | Increasing
199-D538 | B8747 | M | UG 769 | 18-May-01 | 689/720 | 23-Aug-01| 1050 | 19-Nov-01 | 1060 | 19-Feb-02 | Increasing
199D5-39 | B8748 | M | UG [3600/3640| 18-May-01| 4750 | 23-Aug-01 | 5510/5660 | 19-Nov-01 | 2020 | 28-Mar-02 |Decreasing
199-D540 | B8749 | M | UG 382 [23-May-01| 355 |[27-Aug0i| 352 |20-Nov-01| 2937293 | 20-Feb-02 | Stable
199D541 | B8751| M | UG 112 [23-May-01| 65 |27-Aug01| 488 |26-Nov-01| 71 | 31-Jan-02 | Stable
199-D542 | B8752 | M | UG 14 |23May01| 12 [27-Aug01| 131 |26Nov-01| 13 | 31Jan-02 | Stable
199-D5-43 | B8753 | M | UG 1850 | 22-May-01 [1710/1740| 23-Aug01 | 1350 | 19-Nov-01 | 1410/1420 | 20-Feb02 | Stable
199D544 | B87S4 | M | CG | 50 |22-May01] 5o |27-Aug01| 63 |26Nov-01| 7 31-Jan-02 | Stable
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Table 3-3. Hexavalent Chromium Data Summary and Trend Analysis from February 2001 to March 2002. (2 Pages)

3rd Quarter FY 2001 | 4th Quarter FY 2001 | Ist Quarter FY 2002 | 2nd Quarter FY 2002
Well Name | Well ID .I‘ivy;li Lovc?tlilon Sample 6?:::;“
Date
199.D4-1 | B2895| M | DG - [ 20-Aug01 | [ 15-Nov-01 NN 30-Jan-02 | Decreasing
s T N A N T T Y O e M e e
199-D4-5 | B861 | M | DG 23-Aug-01 | 28-Nov-01 SRR 25-Feb-02 | Increasing
199-D4-7 | B8O6S | I Z [ 26-Nov-01 | | 21-Feb-02 [Fluctuating
199-D4-83 | C3315 C DG 87 29-Aug-01 115 19-Nov-01 [ 20-Feb-02 |Decreasing
199.D4-84 | C3316 | C | DG 614/617 | 28-Aug01| 593 | 19Nov-0l| 558 | 20-Feb-02 | Stable
199-D485 | C3317| € | DG 287 | 28-Aug0l| 256 | 19-Nov-01( 337/345 | 20-Feb-02 | Stable
199-D4-86 | C3317 | ¢ | DG 28-Aug01| 27 | 19-Nov-01| 24 | 20-Feb-02 | Stable

NOTES: Shaded values indicate reported concentrations exceed the RAO for the most recent sampling eveat. Shading is applied only to imjection and downgradient monitoring wells in relation to the
established treatment zone.

The latter value in a pair represents a duplicate sample.

A blank space indicates no data were available (e.g. well not constructed).

* Value reported is totat chromium from filtered inductively coupled plasma (ICP) analysis. Chromium from filtered ICP samples is assumed to be entirely hexavalent chromium (soluble form).

® Well 199-D4-14 was converted to a treatment well during the third quarter of FY 2001.

© Trend is defined as a change in concentration greater than + 20% relative (o the third quarter FY 2001 sampling event.

UG = upgradient '

C = compliance well

N/A = insufficient data to calculate rend

N/§ = not sampled during the identified time period.

TZ = treatment zone well

(U) = The analyte was not detected in the sample. The associated numerical value is the Iaboratory reporting limit.




Table 3-4. ISRM Operational Hexavalent Chromium Sampling Results (j1g/1.),
February 2001 to January 2002,

Well Name | Injected | Feb01 {Mar 01| Apr 01 | May 01| Jun 61 | Sep 01 | Oct 01 | Dec 01 | Jan 02
199-D4-24 2001 740 430° NS NS NS
199-D4-25 2001 630 6707 820° {8)) NS
199-D4-26 2000 50 130/ 520 §8)] NS

340
199-D4-27 2000 10 2 10 w NS
199-124-28 2000 0 () NS
199-D4-29 2000 0 0 U NS 10
199-D4-30 2000 10 0 (U) NS 10
199-D4-31 2000 10 0 0 10 70 NS NS
199-D4-10 1998 10 10 70 0 220 220 70
199-D4-9 1998 880 900 640 390 1,160 1,160 700
199-D4-7 1997 310 500 640 500 160 530
199-D4-8 Not treated 110 100 0 160 0 {9)] 140
199-D4-3 | Not treated | 1,360 1,470 680 1,180 1080 NS
199-D4-2 | Not treated | 1,400 1,580 | 1,650 1,590 | 1,350 1,350 NS 1,720
199-D4-11 1998 160 320 350 30 540 540 310
199-D4-5 Not treated | 60 420 640 210 10 10 NS
199-D4-4 | Not treated 10 0 10 300 0 ) NS
199-D4-12 1998 0 40 60 110 10 10 NS
199-D4-21 1999 0 0 0 0 ' {0)] NS 0
199-D4-32 2000 0 0 10 119)] NS NS
199-D4-33 2000 0 0 10 ((9)) NS 0
199-D4-34 2000 0 0 0 U | NS | 10
199-D4-35 2000 20 0 40/ 230 140 NS -
199-D4-36 2000 0 o 0 ) NS N.S
199-D4-37 2001 1200 20 0 ) NS 0

NOTE: Shaded values exceed the RAO for the last sampling event. Shading only applied to wells located within treatment zone
or downgradient from treatment zone.

“Indicates pre-injection values.

NS = not sampled

(U) =The analyte was not detected in the sample. The associated numerical value is the laboratory reporting limit.
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4.0 QUALITY ASSURANCE

Offsite laboratory duplicates and splits were used to assess and evaluate the precision of reported
analytical results. The quality assurance sampling results for the second quarter of FY 2002 are
summarized in Table 4-1.

Analysis of the quality assurance duplicates consisted of calculating the relative percent
difference (RPD) between sample pairs. The RPD values less than 20% are considered
acceptable for this type of analysis. The RPD is calculated as follows:

D= (€,-C,) % 100%
C+c,)2

where C, is the larger of the reported concentrations and C; is the smaller of the reported
concentrations.

For this reporting period, field duplicates from five wells were analyzed for hexavalent
chromium, field duplicates from four wells were analyzed for sulfate, and one field/laboratory
split was analyzed for hexavalent chromium. All calculated RPD values are less than 20%.
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Table 4-1. Quality Assurance Sampling Results for the Second Quarter of FY 2002.

Reported Value S e Reported Value Samole RPD
Well Name{Sample Date| Constituent | #1 (ug/L) or N:ﬁer #2 (ng/L) or Nmr (%) Method Filtered
(mg/L)" (mg/L)"
Field Duplicates
199-D4-20| 14-Feb-0z | Hexavalent 0.149 BI3XLO0 0.147 B13XL2 1.4 COLOR_TK_FLD Yes
chromium
199-D4-20| 14-Feb-02 | Sulfate 128 BI3XLI 136 B13XL3 6.1 COLOR_TK_FLD No
199-D4-23| 22-Feb-02 | Dexavalent 0.16 B13XDS 0.159 B13XD7 0.6 COLOR_TK_FLD Yes
chromium
199-D4-23| 22-Feb-02 | Sulfate 288 B13XD6 280 B13XD8 2.8 COLOR_TK_FLD No
199-D4-36| 19-Fep-oz | Hexavalent 0.008 B13XM2 0.007 B13XM4 13.3 COLOR_TK_FLD Yes
chromium
199-D5-40| 20-Feb-0z | Hexavalent 0.293 B13XHO 0.293 B13XH2 0.0 COLOR_TK_FLD Yes
chromium )
199-D5-40| 20-Feb-02 | Sulfate 120 BI3XHI 112 B13XH3 6.9 COLOR_TK_FLD No
199-D5-43 | 20-Feb-0z | Fiexavalent 1.41 BI3XTI 1.42 B13XT3 0.7 COLOR_TK_FLD Yes
chromium
199-D5-43| 20-Feb-02 | Sulfate 94 BI3XT2 98 B13XT4 4.2 COLOR_TK_FLD No
Field/Laboratory Splits
Hexavalent COLOR_TK_FLD/
199-D4-85| 20-Feb-02 | oM 1 0.345 Bi3XRO 0.337 B13XR2 2.3 7196, oré(iab) Yes

* Hexavalent chromium concentrations are reported in pg/L, and sulfate concentrations are reported in mg/L.




5.0 CONCLUSIONS

Although the ISRM treatment zone is only partially constructed, data that have been collected
allow preliminary evaluation of its performance in relation to the RAOs (EPA et al. 1996) and
key elements identified in the ROD Amendment (EPA et al. 1999).

51  REMEDIAL ACTION OBJECTIVES (RAOQOs)

e Protect aquatic receptors in the river substrate from contamination in groundwater
entering the Columbia River.

Status: The treatment zone has been extended to a total length of 448 m (1,470 ft) by the
close of the second quarter of FY 2002. The treatment zone continues to intercept the
contaminant plume in general. Hexavalent chromium concentrations are being reduced as
groundwater passes through the treatment zone but have not reached the RAO of 20 pg/L at
the compliance wells.

Issue: Treatment zone and monitoring wells constructed during the treatability test phase
continue to show increasing hexavalent chromium concentrations. Three characterization
wells were drilled in the treatability test area during the second quarter. Sediment core
samples collected from the aquifer will be used to evaluate the in situ oxidation state of the
treatment zone in that area.

T

* Protect human health by preventing exposure to contaminants in the groundwater.
Status: Institutional controls were maintained to prevent public access to the groundwater.
¢ Provide information that will lead to the final remedy.

Status: Operational and monitoring data continue to be collected to support the development
and implementation of a final remedy. '

52 ISRM KEY ELEMENTS

The ROD Amendment (EPA et al. 1999) identified the overall elements of the ISRM remedial
action. The following is a summary of select key design elements identified and a current
assessment of ISRM performance to date.

* The treatment zone shall treat the chromium plume to 20 pg/L or less at each
compliance well to achieve 10 pg/L at the river. Compliance monitoring wells will
monitor chromium and dissolved oxygen concentrations between the barrier treatment
wells and the Columbia River to determine the effectiveness of the treatment zone.
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Status: Compliance monitoring wells are sampled quarterly. All seven of the established
compliance monitoring wells exhibited hexavalent chromium concentrations exceeding the
RAO of 20 pg/L during the second quarter of FY 2002. Wells 199-D4-84, 199-D4-85, and
199-D4-86 are located downgradient from untreated portions of the treatment zone and
therefore expected to exhibit elevated concentrations. Compliance monitoring well
199-D4-83, installed in FY 2001, exhibited a marked decrease in hexavalent chromium
concentration during the second quarter. This decrease is believed to be due to treatment
activities conducted upgradient from the well in FY 2001.

¢ Performance monitoring wells will measure other field parameters including sulfate,
dissolved oxygen, pH, temperature, and specific conductance.

Status: Monitoring wells are sampled on a quarterly basis. Results of second quarter
FY 2002 sampling are summarized in Section 3.0 and presented in Appendix C.

¢ The siting, design, and sampling of the compliance monitoring wells shall be adequate
to define the boundaries of the plume and the effectiveness of the treatment zone, and
shall be capable of assessing if barrier “breakthrough” occurs. This requires wells
located between both the treatment barrier and the Columbia River, and wells beyond
the end of the treatment barrier, to ensure compliance with the RAOs.

Status: Designated compliance monitoring wells are located approximately midway
between the treatment zone and the Columbia River. The wells are oriented parallel to the
treatment zone and span its entire length. Should there be migration of the plume beyond the
ends of the treatment zone, existing monitoring wells are positioned to detect this movement.

Issue: Additional monitoring wells may be needed to improve resolution of possible plume
migration in the vicinity of the 182-D Reservoir.

¢ If barrier breakthrough is identified, the Washington State Department of Ecology and
U.S. Environmental Protection Agency will determine alternative action to be taken.

Status: Treatment zone breakthrough has been identified in the vicinity of the original
treatability phase (1997-1999) treatment zone wells and some Phase I and Phase II treatment
wells. The appropriate regulatory agencies have been notified. Five treatment zone wells are
scheduled for reinjection in late 2002 or early 2003,

» Post-treatment extraction purgewater shall be collected and disposed to an evaporation
pond constructed at the ISRM site. High-concentrated purgewater generated during
post-treatment extraction shall be disposed at the evaporatipn pond with the option of
sending a portion of the concentrated purgewater to the Puygewater Storage and
Treatment Facility (Resource Conservation and Recovery Act of 1976 [RCRA] interim
status unit) and/or to the Effluent Treatment Facility (RCREA final status unit), both of
which are in the 200 Areas. Subsequent low-concentrated purgewater volumes will
continue to be disposed to the evaporation pond or to the ground surface through a
localized drip field constructed at the ISRM site. The withdrawn water that is to be
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discharged to the ground will be analyzed to confirm that the sulfate SDWS of
250 mg/L will not be exceeded in the underlying groundwater.

Status: No extraction purgewater was generated during the quarter. No extraction purgewater
was removed from the evaporation pond during the quarter, except losses due to evaporation.
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6.0 ITEMS FOR CONSIDERATION

Based on observations made through the second quarter of FY 2002, the following items for
consideration were identified:

¢ Continue to investigate the need for additional monitoring wells in the vicinity of the 182-D
Reservoir. Recent groundwater sample results suggest that northly plume movement into
this area and potential historic river water leakage from the 182-D Reservoir may be
important factors controlling plume distribution. Additional geologic, groundwater, and
chemical data from this area would enhance the conceptual model of plume configuration
and movement.

* Continue to investigate groundwater flow direction and gradient at multiple points upgradient
and along the treatment zone. The objective is to characterize seasonal shifts in flow
direction and evaluate the significance in terms of treatment zone capture and plume
movement.

¢ Additional monthly sampling of downgradient compliance monitoring wells. Sampling
should be limited to field parameters and hexavalent chromium and performed in a manner
similar to the additional operational sampling of the established treatment zone. Information’
gathered may help refine groundwater velocity estimates by recording when the treatment
front reaches the compliance wells downgradient from recently established portions of the
treatment zone. Additionally, more frequent sampling may reveal a connection between
small scale concentration trends and changes in water level, especially in compliance wells
located downgradient from the area of breakthrough (e.g. in wells 199-D4-23, 199-D4-38,
and 199-D4-39).
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7.0 RECOMMENDATIONS

Based on observations made through the second quarter of FY 2002, the following
recommendations were made and are being implemented:

¢ Two well networks, one in the treatability test area and another in the Phase III well area, to
be instrumented and monitored intensively during treatment events at selected wells to
support additional analysis of aquifer hydraulic characteristics.

e Sampling frequency increased at upgradiant monitoring wells 199-D5-39, 199-D5-38,
199-D4-15, and 199-D5-43 to aid in assessing the movements of the high concentration
(> 1000 pg/L) upgradient core of the plume.
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APPENDIX A
SECOND QUARTER FISCAL YEAR 2002

INJECTION DATA FOR WELL 199-D4-64
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Table A-1. ISRM Data from March 27, 2002 Injection (D4-64 Data). (4 pages)

The following is data from well D4-64. This well was the main injection/extraction well. Adjacent wells
are D4-63 and D4-65.

Injection start: approximately 10:30 on March 27, 2002. Injection Flowrate (gpm): 17.6
Reaction stage start: approximately 05:40 on March 30, 2002, Extraction Flowrate (gpm): N/A
Withdrawal stage start: approximately 07:10 on March 30, 2002. Dithionite Conversion: 0.792
Withdrawal stage end: N/A
-g Field Parameters
- g w g -
EE | F |63)50|85] a0 $8|diq (383|329 2.
SN IR EHEE N HE L RS
3@',5;%2 Bascime | 0 | 806 1600 | A | nva | 728 | nva | 022 | o7 N/A A | 1857
32702 | Stan
1030 | mjection | © | VA | A [ NA | nA | Na | Na | NA | A N/A NA | NA
32102 | psecti 1848 | 11.4 00 A | 000 | NA | 4540 B 179 | 00934 | 8626
12:15 Injection 43 | 13, -424.00 . R N/A 0. . .
32102 | ection | 316 9 000 | NA | 3780 ™ 17 | 00647 | 8050
ey | micetion 8 | 1138 | 900 [-306.00f waA | o. . A | 008 . .
2102 | piecti 14 | 1a a | oo | na | 46 o | 00823 )
e | mnjection | s 34 | 900 |-40100] NA | o | wa | ol03 . 88,
21102 | yriection | 6600 | 11.37 | 900 (42500] wa | 002 | wa {4440 wa 4 | oos3s |ss22
16:45 jection 37 .00 25. A . . 0.105 . .

32702 | miection | 7568 | 1134 | 900 |41900| A | 00z | A 4500 A | oar2s | coseo |ss2s

32702

18:30 Injection | 8448 | 11.38 | 9.00 |-416.00] N/A | 0.02 | N/A | 46.40 N/A 0.1061 .{ 0.0840 | 80.51

3;3'_’3"32 Injection | 9504 | 11.38 | 900 [42600] nwa | 001 | nwa |4s30] wa | 01122 | oosso | 8472

3/27/02

20:30 Injection | 10560 | 11.35 | 10.00 [-473.00] N/A | 001 | N/A | 46.50 N/A 0.1045 00828 | 84.71

3127002

21:30 Injection | 11616 { 11.46 | 9.00 |-453.00( N/A | 0.02 | N/A | 4560 N/A 0.1184 ¢.0938 | 81.59

3127702

22:30 Injection | 12672 | 11.31 | 11.00 |-438.00] NA [ 001 | NA | 4510 N/A 0.1085 0.0859 | 85.55

3;23’_’1‘;2 Injection | 13992 | 1139 | 9.00 [443.00] wa | 001 | A | 5300 Na | 01218 | 00961 | 8323

328/02

0-45 Injection | 15048 | 1136 | 9.00 [-415.00] N/A | 001 | N/A | 47.00 N/A 0.1025 0.0812 | 8370

3728102

1:30 Injection | 15840 | 11.27 | 900 |405.001 N/A | 001 | N/A | 48.70 N/A 0.1157 0.0916 ] 89.92

3/28/02

240 Injection | 17072 | i1.44 | 9.00 |-450.00] N/A | 001 | N/A | 49.20 N/A 0.1216 0.0963 | 84.66

3’;32’;’2 Injection | 17864 | 11.28 | 9.00 [-43800] A | 002 | wA [4s40] wa | 01025 | oosiz | 8sss

3128102

425 Injection | 18920 { 11.33 | 9.00 |-427.00| N/A | 002 | N/A | 44.30 N/A 0.0983 00779 | 86.33

ISRM Second Quarter FY 2002 Tech. Memo

June 2002 A-1



Table A-1. ISRM Data from March 27, 2002 Injection (D4-64 Data). (4 pages)

g Fleld Parameters

3 B ; - g ) g
s & E* 7 E - ~ ~1Z5 ~l8dg| g5 |®
s |y [dsl gl b oloaloales 20 00e 5Ee s |1
oz | L.
s | miection | 19976 | 1035 | 900 [460.00] NA | 001 | Na [s200] wa | orize | o0ses | 874
202 | ppiection | 21032 | 11 1| wa |46
280 jection 32 { 1000 {-42000] na | 001 [ WA 460 wa | 01177 | 002 {0177
M2 | ppiection | 22088 | 11 NA | 4
e jection 40| 900 |-46900| Na | 003 | WA [4800| wa | 01073 | cosso |siis
3’:’;’;’2 Injection | 23144 | 11.39 | 1000 |-467.00] na | 002 | waA {s010| wa | oin17 | oosss | saso
ws2 | .
o0 | Mmection | 24112 | 10.40 | 1000 [-472.00 NA | 002 | A 5070 | wa | onie0 | 00019 | 8128
w2 | L. _
los0. | Miection | 25168 | 1139 | 1000 [47100) NA | 002 | NA | 5230 f WA | onito | oosre |83
3{‘;?’3%2 Injection | 26400 | 1135 | 10.00 {-47200] A | 003 | wa [ 4870 A | 01081 | 00856 | 8530
w2 | .
U545 | Wjection | 30888 | 11.48 | 1000 [-s6200] Na | 002 | A | 4870 Na | 0127 | 00964 | 7562
VY02 | ojection | 30888 | 11.13 | 10.00 |-s6200] A | 003 | wa 4360 | wa | o172 | oosas | 7402
a0z |
a5 | Wiection | 30888 | 11.36 | 11.80 [-547.00] NA | 008 | na 4870 | Na | 01222 | ooves [77.76
Y2B0Z | . .
raas. | Injection | 30888 | 1136 | 900 [-535.00] na | 003 | Na [4930| wa | o086 | ooseo | 7693
WY | miection | 30888 [ 11.03 | 900 |s36.00( A | 002 | WA [s090 | Na | oxdze | o1 | 7178
3;203‘/‘(;2 Injection | 30888 | 1135 | 9.00 |-55600] nva | 002 | nva {4690 Na | 0126 | cosre | 7484
sz | .
2130 | Wiection | 30888 | 11.26 [ 11.00 |-ss3.00f WA | 002 | WA [ 4490] WA | oa1zs | oosor |s6se
2802 | .
oas. | Wijection | 30888 | 1138 | 9.00 |s49.00) Na | 003 [ wa [4850| wa | 01220 | 00966 | 7820
sz | .
v54s | niection | 30888 | 1131 | 10.00 |-549.00{ NA [ 002 | wa 4760 wa | oas3 | 00937 | 8673
3’;3’;’2 Injection | 30888 | 11.36 | 10.00 |-55100] NA | 002 | A |4820| wNa | 01297 | ea0z7 | s230
3’?3’_,?2 Injection | 30888 | 11.24 | 9.00 |-s47.00| A | oo1 | WA |4sa0| wa | o102 | ooses | 8023
32902 | (.
i jection | 30888 | 1071 | 9.00 |-549.00] A | 003 | na 4890 ] wa | 01215 | oove2 | 7878
H2N2 | 1oiection | 3 002 | NA -
£ jection | 30888 | 11.38 | 9.00 |-se8.00] nva | 00 469 [ WA | 01007 | oores | 8400
WL | 1ot A | 002 | na | 4s
o0 | miection | 30888 | 11.16 | 1000 [-s32.00| N ; A {4220 WA | 01032 | 00817 | 8409
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Table A-1. ISRM Data from March 27, 2002 Injection (D4-64 Data). (4 pages)

-§ Field Parameters
3 z‘ b - § " § -
2 & = 2 3 ~ -~ ~| E ~| 2835 49 §
L SR I 1) 251231535183 &3 AT
E = -s_e- E|2g|sg{"g '§E gL 8 g g g2 g AN
= - o | = A~ |88~ |E
2] [ &] &)
Y2902 | pjection | 30888 | 11.35 | 9.00 [-51900] A | 002 | na | aeso| wa | 01136 | 00000 |sson
5:20 jection 3 k -519, . . . k .
312002 | .
2. | miction | 30888 | 1127 | 1000 |-501.00] A | 002 | Na [4600 [ Na | 01106 | 00876 |s202
32902 | ypiection | 30888 | 11.2 oof WA | 001 | A [sose| wA | 01251 | ooeer |ss
o4 jection 127 | 11.00 |-515. A | o . 1251 099 44
V2H02 | posecti 515 o1 | wa |a 0.0909
o jection | 30888 | 11.35 | 12.00 [-s15.00] waA | o si0] wa | ones | o 85.67
202 | ppjection | 30888 | 11 11.00 |44 001 | WA [a960] wa | onse | oovsz [s26s
" 9.25 ljection 30 . 3.00| N/A . X A . :
M2 | et 8 1 0.02 45.10 36
1292 | miection | 30888 | 11.27 | 13.00 [-s01.00 NaA | o. A | 45 NA | oo0s | oon7 | ss.
320002 | .
oo | Ticction | 30888 | 1131 | 1000 [-s1600] Na | 002 | Na [4940| wa | 01139 | 0002 |87.00
3202 | secti NA | 4730
. | mmiection | 30888 | 11.21 | 18.00 |-517.00] Nia | 004 | Na | 47. NA | 01136 | 00000 | 86.00
2002 | yection | 308 002 | NA | 4880 094 0
e | miection g | 11.28 | 10.00 |-527.00] NA | o . NA | 01188 | 00041 |823
3292 | yoiection | 30888 004 | wa | 4370 5
s | hiection 88 | 1110 | 1000 [-524.00] A | o : NA | 01236 | 00919 | 7657
oz | )
‘o | hiection | 30888 | 11.35 | 1000 [-54200( NA | 003 | WA [4500| Na | ons7 | 00016 | 8696
3‘]'%?4’22 Injection | 30888 | 11.30 | 11.00 [-52200] WA | 003 | wa [ 4810 | A | 01140 | 00903 | 8469
32002 | . .
\730 | Injoction | 30888 | 11.21 | 10.00 [-55600( MA | 002 [ A {4890 | ™A | oniss | ooss |s257
ooz | . .
\oqo | Iniection | 30888 | 1139 | 1000 [-556.00( WA | 003 | NA | 5200 wa | o113 | 00ses |s036
i
\owa0 | Iniection | 30888 | 1134 | 1000 |-52400] Na | 003 | A | 4800 NA | o0 | 00903 | 8110
e
oo | Iiection | 30888 [ 1132 | 1000 |-52000| A | 002 | A [4220| wA | omizz | o083 | 8333
sz |
130 | Iniection | 30888 [ 11.25 | 1000 |-543.00] N | 003 | NA [4980 | Na | 00000 | 00000 {8367
snowz | ) o2 | na
vos0 | Wiection | 30888 | 1097 | 1000 [-se9.00 A | 0. wA {4660 A | ooooo | oocoo |833s
392 | 1o
o | Iniection | 30888 | 1122 | 10.00 [-538.00| NA | 002 | Na 4500 A | 00000 | 00000 |81.49
o0z | L.
o35 | Wiection {30888 [ 11.16 | 10.00 |-545.00] NA | 001 | NA [ 4980 A N/A NA | 8618
wnoe | 00 “
b jection | 30888 | 11.10 | 11.00 |-so1.00] Na | 001 | A | 4400 Na N/A NA | 89.04
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Table A-1. ISRM Data from March 27, 2002 Injection (D4-64 Data). (4 pages)

Field Parameters
Pt "" H .E —
22 | d |58 ad |5 |25 3828 (k8|15 §g§§5§§.5
» = 5] 3 =
Stan
Withdrawall VA | NA | NA | NA | NA [ NA | NIA | NA | N/A N/A N/A N/A
Averages '
(Injection): N/A NA | 1130 | 10.00 [-496.38] N/A | 0.02 41.25 N/A 0.1071 | N/a | 83.26
Note:
! Colc Palmer DO meter used.

1 Homeywell DO meter used,

* Orion DO meter used.

* Raw Data from computer

3 The conversion factor listed in the computer is set for a different UV detector. Therefore, a conversion factor is used to produce actual
dithionite concentration.

¢ Reported as feet above transducer. Transducer set 106.5 ft below top of protective casing (approximately 103.5 fi bgs).

N/A = Not applicable
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Table A-2. ISRM Data from March 27, 2002 Injection (D4-63 Data). (2 pages)

The following is data from well D4-63. This well is adjacent to well D4-64.
Injection start: approximately 10:30 on March 27, 2002. Injection Flowrate (gpm): 176
Reaction stage start: approximately 05:40 on March 30, 2002. Extraction Flowrate (gpm): N/A
Withdrawal stage start: approximately 07:10 on March 30, 2002. Dithionite Conversion: 0.792
Withdrawal stage end: N/A
Field Parameters
5 = - « B - E .
o ¥ E g2l = § Al Al <l Egl 88| ud5| w5 |
2R 2 |58|:8|% HEIEEHEHE R IR HIRE
I IEE R R IE IR LR LA LR
$ |3 3%\ 4 ZE8| 5882
S S
2602 | Baseline | 0 | 801 | 1700 {96a00| A | 165 | na | 06s | o009 N/A NA | Na
327102 | Start
1030 | mjection | © | WA | NA | NA | A | Na | NA [ A | v N/A NA | NA
22 | yection | 2834 18.00 [38200] WA | 001 | NvA | 082 A 0000 | 0.0000
13:11 jection 843 8.00 X ) . N/, 0. \ N/A
32102 | ypiection | 6248 | 7.73 43900) NA | 237 | wA [ o671 | W 00030 | 00000 | 25.00
16:25 ljection . 17.00 ! . . A 1 \ k
32102 | priection | 8272 2 NA | 063 |
\ago | iection | 8272 | 825 | 1500 |37700{ NA | 204 | NA | 06 A | ooooo | oo000 |2198
MZI02 | priection | 12496 | 8.24 00| wA | 236 | wa | os N/A 0000 | 227
v | Miection 24 | 15.00 | 354. A | 2. 57 00001 | o 2279
oz | . .
o030 | Imicction | 10560 [ 827 [ 1500 |37800] NA | 379 | A | 057 | A | 00003 | 00000 | 2284
2802 |, . .
530 | Iniection | 16896 | 7.91 | 15.00 [50800| WA | 489 | NA | 058 | A | 00003 | 00000 | 2623
sz ||
e jection | 19096 | 8.65 | 15.00 (32500 nva | 229 | wa | oss | wa | o000z | 00000 248
ez |
ik jection | 23408 | 853 | 18.00 [34200| na | 305 | A | 055 | waA | o000z | 00000 | 2597
3{%?4‘{’)2 Injection | 25520 | 8.62 | 2000 [32400| A | 163 | wA [ 061 | wa | oooor | ooooo | 247
sz | Lo ) .
1830 | Wiection | 33792  8.46 | 1600 [28300| N/A | 534 | A | 042 | wA | oooor | o000 |2262
328002 1y secti 5904 N o | w
oy | Tniection | 3 827 | 16.00 |30000| Na | 350 | Na | 044 | A | 00000 | 00000 |3998
32802 1 priection | 3801 4
st | Miection 6| 808 | 1600 |28700| A | 434 | va | 042 ] wa | ooooo | o000 | 2253
a2 |
o jection | 40128 | 8.46 | 16.00 [288.00| NA | 406 | vA | 0aa | A | ooom | oooo0 2182
32902 |y | g
f jection | 44352 | 8.62 | 1500 |-185.00) WA | 173 | WA {052 | wa | 00002 | 00000 | 2074
oz | .
s jection | 46552 | 8.82 | 15.00 [-26200] WA | 082 | NA | 054 | wa | o000z | oooco | 2154
ez | . .
g0 | miection | 48576 | 8.80 | 16.00 [-20100] NA | 100 | A [ 058 | wA | 00000 | 00000 |21.10
ISRM Second Quarter FY 2002 Tech. Memo
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Table A-2. ISRM Data from March 27, 2002 Injection (D4-63 Data). (2 pages)

Field Parameters |

| s gl el T
218 ig =P |83 3§ gé Eé ég " § 3 g 2 38

32902 | e 8 35 028 | na | o '

s | Micction | 50864 | 879 | 19.00 [-351.00 WA | o. NA | 063 | NA | 00000 | coooo |2239
32902 1y cecti 4 7 208 | N/A | 059 |

(2% | Ijection | 54912 | 7.94 | 1900 |35500 N/A | 2 A NA | 00000 | 00000 | 2094
2002 | . 239 | wa | oso

e | Micction | 57024 | 791 | 17.00 18500 A | 2 A NA | 00000 | coo00 | 2204
202 |y iection | 50 767 3400 WA | 260 | A | 063 | W 0

(200 | Iniection | 59136 | 767 | 1600 [-3000 | N ) . A 0000 | 0.0000 | 2186
32902 |y ection | 61248 | 7 147 a | 069 | wa | om 0.0002

. | tnjection 8| 793 | 16.00 |-147.00] ™A | 0. : N/A . 00000 | 2130
w2 | . . -

o> | miection | 65472 | 801 | 1600 [-583.00| NA [ 001 | WA | 076 | Na N/A NA | 2150
Note:
' Cole Palmer DO meter used.

! Honeywelt DO meter used.

* Orion DO meter used.

* Raw Data from computer

* The conversion factor listed in the computer is set for a different UV detector. Therefore, a conversion factor is used to produce actual
dithionite concentration.

¢ Reported as feet above transducer. Transducer set 106.5 ft below top of protective casing (approximately 103.5 ft bgs).

N/A = Not applicable

ISRM Second Quarter FY 2002 Tech. Memo
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Table A-3. ISRM Data from March 27, 2002 Injection (D4-65 Data). (2 pages)

The following is data from well D4-63. This well is adjacent to well D4-64.
Injection start: approximately 10:30 on March 27, 2002. Injection Flowrate (gpm): 17.6
Reaction stage start: approximately 05:40 on March 30, 2002. Extraction Flowrate (gpm): N/A
Withdrawal stage start: approximately 07:10 on March 30, 2002. Dithionite Conversion; 0.792
Withdrawal stage end: N/A
g Field Parameters
3‘ L - " 8 -
2 g & £3 5 ? —~ . ~|E=t 8 g - é o 45|
22| 4 ggag*‘eﬁ'séé?%ég%?é%i5%%5@
§ 3 g B|RE|RE|"E| 38| §z¢8 ggg HHIE
> S R 51 S =
2002 | Basetine [ 0 | 830 | 17.00 [136500| WA | 762 | NA | 041 | 052 N/A NA | wA
32702 | Sun
1030 | mjsetion | © | A | NA [ NA LA | NA | A NA | NA N/A NA | NA
3{22:’0’22 Injection | 1584 | 8.18 | 18.00 [8s300| na | 747 | A | 040 | waA | 00000 | 00000 | 1099
32102 | mnjection | 3872 | 873 [ 1800 [30100| WA | 257 | Na | 054 | wA | 00000 | 00000 | 1967
STV | miection | 7304 | 848 | 1600 | 47300 | 2vA | 561 | A | 040 | WA | 00000 | 00000 |19.3
3@?3’22 Injection | 9504 | 844 | 15.00 |98800{ A | 660 | A | 039 [ WA | 00001 | 00000 | 1971
Y2702 | iection | 11616 | 808 | 1500 [1045.00] NA | 708 [ WA | 036 | wA | 0000z | 00000 | 1981
202 | mjcction { 13640 | 9.02 | 1000 |343.00| A | 001 | WA | 055 | A | ooz | 00000 | 2026
3’32_35’32 Injection | 18304 | 890 [ 13.00 | 32500 WA | 195 [ wa [ 048 [ wa | oo000 | 0.0000 | 2006
3’52:3’32 Injection | 20240 { 903 | 13.00 |30700} ™A | 001 | Na [ 0sa | nNa | o000z | 00000 | 2026
782 | micction | 22352 | 864 | 1600 34200 na | 435 | WA | 042 | NA | 00108 | 00000 | 1988
3’;‘1’3’ Injection | 24464 | 898 [ 18.00 [303.00[ ~wA | 059 | wa | 06t { ~wa | oooos | oo000 | 1979
3@?;‘32 Injection | 30624 | 830 | 19.00 [937.00| WA | 7.9 | A | 040 | A | 00004 | o000 | 2003
3‘1'?,?’3?)2 Injection | 32736 | 8.00 | 17.00 | 39000 | ~wa | 694 | A | 038 | A | 00000 | 00000 | 2008
3{3?;‘(’)2 Injection | 34848 | 870 | 15.00 |31600{ A | 437 | wa [ 042 | wa | oo000 | 00000 | 1974
3;23‘:‘;%2 Injection | 39072 | 876 | 15.00 [-239.00| A | 307 | wa [ 041 ] wa | oooo2 | 00000 | 1966
3’393’32 Injection | 41184 | 862 | 1500 [30500| wa | 557 | wa | 040 | Na | 00002 | 00000 | 19.59
3’323’32 injection | 43472 | 872 | 15.00 [-10400] WA [ 154 | WA [ 045 | wA | 00002 | 00000 | 1967
ISRM Second Quarter FY 2002 Tech. Memo
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Table A-3. ISRM Data from March 27, 2002 Injection (D4-65 Data). (2 pages)

Field Parameters
s - -
i)k E“ j|d aalalFl88s]3de|2daly
s IR R R R EHEHE HEHETHE HES
= - E ST | = B8 |BE= |2

V2 | miection | 45496 | 83 | 1500 | 1500 | NA | 290 | Na | oas | wa | 00003 | 00000 1970
3’;%’;’2 Injection | 49720 | 8.89 | 18.00 (29000 A | 300 | A | 050 | nNa | 00002 | 00000 | 1960
Y2902 | mnjection | 52624 | 8.49 | 19.00 (13900 | NA | 456 [ A | 060 | WA | 00000 | 00000 | 1922
M2 | mjection | 54208 | 8.06 | 2000 { 33.00 | WA | 417 [ va | 067 | A | 000 | oooo [ 196
3@?2";2 Injection | 55880 | 7.45 | 18.00 | 4000 | ~a | 454 | wa | 06s | wwa | o0oc000 | ooooe | 1052
3@?;?)2 Injection | 60192 | 738 { 18.00 | -.93.00] ~wa | 168 | wa | 088 | nva | o000z | 00000 | 2002
33?2’22 Injection | 62216 | 7.15 | 15.00 [-25200| A | 108 | nA | 103 | wa | 00000 | coo0o | 1974
32%?522 Injection | 64328 | 699 | 1600 | 4500 | wa | 263 | nwa | 106 { wa | 00000 | 00000 | 1970
3"133'22 Injection | 66792 | 7.07 | 15.00 [-37900] nA | 001 | WA | 107 | Na N/A NA | 1951
Note:

! Cole Palmer DO meter used.
? Honeywell DO meter used.
* Oricn DO meter used.
* Raw Data from computer
3

The conversion factor listed in the computer is set for a different UV detector. Therefore, a conversion factor is used to produce actual
dithionite concentration.

Reported as feet above transducer. Transducer set 106.5 fi below top of protective casing (approximately 103.5 ft bgs).

N/A = Not applicable

&
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APPENDIX C
SECOND QUARTER FISCAL YEAR 2002

TABULATED SAMPLE RESULTS
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Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

vell | Sample | Gonstituent Reported | Units Qul;?:l’]er 13::;1;:‘: Analytical Method F‘,‘;‘;‘:"
199-D2-6 | 30-Jan-02 |Dissolved Oxygen 7.86|mg/L B13XK5 [360.1_OXYGEN_FLD N
199-D2-6 | 30-Jan-02 |Hexavalent Chromium €.005img/L. |U B13XK4 |COLOR_TK_FLD Y
199-D2-6 | 30-Jan-02 |pH Measurement 7.73)pH B13XKS |PH_ELECT_FLD N
199-D2-6 | 30-Jan-02 |Specific Conductance 737}uS/cm B13XK5 |[CONDUCT_FLD N
199-D2-6 | 30-Jan-02 [Sulfate 140{mg/L B13XKS |[COLOR_TK_FLD N
199-D2-6 | 30-Jan02 |Temperature 16.2|Deg C B13XK5 [TEMP_FLD N
199-D2-6 | 30-Jan02 |Turbidity 4.32|NTU BI3XKS5 [TURBIDITY_FLD N
199-D3-2 | 30-Jan02 |Alkalinity 102|mg/L B13CT8 [310.1_ALKALINITY N
199-D3.2 | 30-Jan-02 JAluminum 272|ugll B13Y38 [6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Antimony 19lpgL Ju B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Barium 40.6|ug/L B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Beryllium 0.23)pglL B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Bromide 0.25|mgL |U B13Y37 [300.0_ANIONS_IC N
199-D3-2 | 30-Jan-02 [Cadmium o3lug |u B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Calcium 50300{pg/L B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Chloride 11.6|mg/L B13Y37 |300.0_ANIONS_IC N
199-D3-2 | 30-Jan-02 [Chromium 17.4|ugL B13Y38 [6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Cobalt o6lugL [u BI3Y38 [6010_METALS_ICP Y
199-D3-2 | 30-Jan02 |Copper 07lugL U BI3Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Dissolved Oxygen 5.11img/L B13CT8 [360.1_OXYGEN_FLD N
199-D3-2 | 30-Jan-02 |Fluoride 0.25|mg/L B13Y37 |300.0_ANIONS_IC N
199-D3-2 | 30-Jan-02 |Gross alpha 0.531[pCiL U B13Y37 [PN-O-ALPHABETA |
199-D3-2 | 30-Jan-02 [Gross beta 3.88}pCiL |1 B13Y37 %%O—ALP HABETA_ N
199-D3-2 | 30-Jan-02 |[ron 37.5|ug/L BI3Y38 [6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 [Magnesium 11500{pug/L B13Y38 |6010_METALS_ICP Y
199-D32 | 30-Jan-02 [Manganese 0.81|ug/L B13Y38 [6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Nickel 12lug U B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Nitrate 21.4|mg/L B13Y37 |300.0_ANIONS_IC N
199-D3-2 | 30-Jan-02 |Nitrite 1.25|mgL |U B13Y37 [300.0_ANIONS_IC N
199-D3-2 | 30-Jan-02 idation Reduction 1183}mV BI13CT8 [REDOX_PROBEFLD [ N
199-D3-2 | 30-Jan-02 |pH Measurement 7.9[pH BI13CT8 |9040_PH N
199-D32 | 30-Jan-02 |Phosphate 0.25|mg/L [U B13Y37 [300.0_ANIONS_IC N
199-D3-2 | 30-Jan-02 [Potassium 3810[uglL B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Silver o7lugL |U B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Sodium 12200{pg/L B13Y38 [6010_METALS_ICP Y
ISRM Second Quarter FY 2002 Tech. Memo
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Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

w1 Summe | conunt[Rspored] ] o La | Somple] i oo | Pilerd
199-D3-2 | 30-Jan-02 |Specific Conductance 420|pS/cm B13CT8 |9050_CONDUCT N
198-D3-2 | 30-Jan-02 |Strontium 271 |ug/l BI3Y38 6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 [Sulfate 62.8img/L. B13Y37 [300.0_ANIONS_IC N
199-D3-2 30-Jan-02 |Temperature 16.4|Deg C B13CT8 |TEMP_FLD N
199-D3-2 30-Jan-02 |Tritium 7720|pCi/lL B13Y37 |906.0_H3_LSC N
199-D3-2 | 30-Jan-02 (Turbidity 6.89INTU B13CT8 {214A_TURBIDITY N
199-D3-2 30-Jan-02 [Uranium 2.12lug/L. B13Y37 |UTOT_KPA N
199-D3-2 30-Jan-02 [Vanadium 8.5|ue/L B13Y38 |6010_METALS_ICP Y
199-D3-2 | 30-Jan-02 |Zinc 666|ug/L B13Y38 |6010_METALS_ICP Y
199-D4-1 30-Jan-02 |Hexavalent Chromium 0.282|mg/L B13XX6 {COLOR_TK_FLD Y
199-Dd-1 30-Jan-02 |Sulfate 156|mg/L Bi3XK7 |[COLOR_TK_FLD N
199-D4-1 30-Jan-02 |Specific Conductance 749|uS/cm B13XK7 [CONDUCT_FLD N
199-D4-1 | 30-Jan-02 |Dissolved Oxygen 0.79fmg/L B13XK7 |360.1_OXYGEN_FLD N
199-D4-1 30-]Jan-02 |pH Measurement 8.34|pH B13XK7 |PH_ELECT_FLD N
199-D4-1 30-Jan-02 [Temperature 15.71Deg C B13XK7 |TEMP _FLD N
199-D4-1 | 30-Jan-02 |Turbidity 4.77INTU B13XK7 |TURBIDITY_FLD N
199-D4-13 | 19-Feb-02 |Hexavalent Chromium 0.005|mg/L B13XC9 |[COLOR_TK_FLD Y
199-D4-13 | 19-Feb-02 pH Measurement 8.63(pH B13XD0 |PH_ELECT_FLD N
199-D4-13 | 19-Feb-02 [Specific Conductance 2553{uS/icm B13XD0 [CONDUCT_FLD N
199-D4-13 | 19-Feb-02 [Sulfate 700img/L. |JEX B13XDO0 |[COLOR_TK_FLD N
199-D4-13 | 19-Feb-02 |Temperature 17.1{Deg C B13XDO TEMP_FLD N
199-D4-13 | 19-Feb-02 |Turbidity 1.03|NTU B13XDO |TURBIDITY_FLD N
19%9-D4-14 | 30-Jan-02 [Hexavalent Chromium 0.005|mg/L |U B13XD1 |COLOR_TK_FLD Y
199-D4-14 | 30-Jan-02 |pH Measurement 9.76/pH B13XD2 |[PH_ELECT_FLD N
199-D4-14 | 30-Jan-02 |Specific Conductance 1140|uS/cm B13XD2 [CONDUCT_FLD N
199-D4-14 | 30-Jan-02 [Sulfate 168|mg/L B13XD2 COLOR_TK_FLD N
199-D4-14 | 30-Jan-02 |Temperature 16.1|Deg C B13XD2 |TEMP_FLD N
199.D4-14 | 30-Jan-02 [Turbidity 2.32|NTU B13XD2 [TURBIDITY_FLD N
199-D4-15 | 14-Feb-02 |Dissolved Oxygen 8.5{mg/L B13XK?% |360.1_OXYGEN_FLD N
199.D4-15 | 14-Feb-02 |Hexavalent Chromium 1.73|mg/L B13XK8 |[COLOR_TK_FLD Y
199-D4-15 | 27-Mar-02 |Hexavalent Chromium 1.63jmg/L B146T5 |COLOR_TK _FLD Y
199-D4-15 | 14-Feb-02 [pH Measurement 7.83|pH B13XK9 |PH_ELECT_FLD N
199-D4-15 | 14-Feb-02 |Specific Conductance 658|uS/cm BI3XK9% |CONDUCT_FLD N
199-D4-15 | 14-Feb-02 [Sulfate 132}mg/L BI3XK9 [COLOR_TK_FLD N
199-D4-15 | 27-Mar-02 [Sulfate 124{mg/L Bl146T6 |COLOR_TK_FLD N
199-D4-15 | 14-Feb-02 {Temperature 16.41Deg C B13XK9 |TEMP_FLD N
199-D4-15 | 14-Feb-02 [Turbidity 0.71|NTU BI3XK9 |TURBIDITY_FLD N
199-D4-19 | 20-Feb-02 |Hexavalent Chromium 0.431|mg/L B13XDP3 |COLOR_TK_FLD Y
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*)

Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

vell | Sample | Constirment | RTPOMed | ypyes Qu';‘l‘i'i"er nample | s natytical Method | F il':li‘:"
199-D4-19 | 20-Feb-02 {pH Measurement 7.98]pH B13XD4 |PH_ELECT_FLD N
199-D4-19 | 20-Feb-02 |Specific Conductance 546|pS/cm B13XD4 |CONDUCT_FLD N
199-D4-19 § 20-Feb-02 {Sulfate 92Img/L B13XD4 {COLOR_TK_FLD N
199-D4-19 | 20-Feb-02 [Temperature 16.5|Deg C B13XD4 |TEMP_FLD N
199-D4-19 | 20-Feb-02 |Turbidity 0.34|NTU B13XD4 |TURBIDITY_FLD N
199-D4-20 | 14-Feb-02 [Dissolved Oxygen 7.7 mg/L. B13XL1 |360.1_OXYGEN_FLD N

0000 SR 03 e on Gl i BRI - e
199-D4-20 | 14-Feb-02 |pH Measurement 7.97|pH B13XL1 |PH_ELECT FLD N

14-Feb-02

199-D4-20

Specific Conductance
S

14-Feb-02 | Temy

B13XL1

BI3XL1

CONDUCT_FLD

199-D4-23

199-D4-23

22-Feb-02

Dissolved Oxygen

Oxidation Reduction |

Potential

TEMP_FLD N

199.D4-20 | 14-Feb-02 |Turbidity 0.44]NTU BI13XL1 [TURBIDITY_FLD N
199-D4-22 | 22-Feb-02 |Dissolved Oxygen 6.49|mg/L B140C2 |360.1_OXYGEN_FLD N
199-D4-22 | 22 Feb-02 |Hexavalent Chromium 1.57|mg/L BI13XL4 |COLOR_TK_FLD Y
199-D4-22 | 22-Feb-02 g;i;’:;.i;“ Reduction 100{mv B140C2 |REDOX_PROBE_ALD | N
199-D4-22 | 22-Feb-02 |pH Measurement 7.76|pH B140C2 [9040_PH N
199-D4-22 | 22-Feb-02 |Specific Conductance 687[us/cm B140C2 |9050_CONDUCT N
199-D4-22 | 22-Feb-02 |Sulfate 144]mg/L B13XL5 |COLOR_TK_FLD N
199-D4-22 | 22-Feb-02 |Temperature 17.6|Dez C B140C2 |TEMP_FLD N
199.D4-22 | 22-Feb-02 |Turbidity 435|NTU B140C2 |214A_TURBIDITY N
N

360.1_OXYGEN_FLD

199-D4-23

pH Measurement

7.65

pH

z

199-D4-23

199-D4-23

22-Feb-02 |

Specific Conductance

199-D4-23 | 22-Feb-02 {Turbidity 3.88|NTU B140C3 |214A_TURBIDITY N
199-D4-26 | 25-Feb-02 |Aluminum 25.2fug/l. U B141D7 [6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 | Antimony 24.8|pg/l. |U B141D7 |601) METALS_ICP Y
199-D4-26 | 25-Feb-02 |Barium 106}pg/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 [Beryllium 0sjugl U B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Bromide 12lmg/L |U B141D8 [300.0_ANIONS_IC N
ISRM Second Quarter FY 2002 Tech. Memo
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Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

13: :L S‘I‘)'::’:e Constituent R:,'zlfd Units Qul;::;ier S:m‘:_ Analytical Method F‘l';.ltea"ged
199-D4-26 | 25-Feb-02 |Cadmium 6.8lugl |U B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 {Calcium 35100|ug/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Chloride : 28.8|mg/L B141D8 |300.0_ANIONS_IC N
199-D4-26 | 25-Feb-02 |Chromium 45|ug/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Cobalt 12.5|ug/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Copper 11.4{uglL B141D7 {6010_METALS_ICP Y
199-D4-26 | 26-Feb-02 [Dissolved Oxygen 0.11|mg/L B13XL7 {360.1_OXYGEN_FLD N
199-D4-26 | 25-Feb-02 |Fluoride 1.2|mg/L U B141D8 [300.0_ANIONS_IC N
199-D4-26 | 26-Feb-02 |Hexavalent Chromium 0.017|mg/L B13XL6 {COLOR_TK_FLD Y
199-D4-26 | 25-Feb-02 |Iron 62.9|ug/L B141D7 [6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 [Magnesium 17200|ug/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 [Manganese 40.5|ug/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Nickel 45.7|ug/l B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Nitrate 11.5|mg/L B141D8 [300.0_ANIONS_IC N
199-D4-26 | 25-Feb-02 [Nitrite 2.26|mg/L B141D8 |300.0_ANIONS_IC N
199-D4-26 | 26-Feb-02 |pH Measurement 8.7|pH B13XL7 |PH_ELECT_FLD N
199-D4-26 | 25-Feb-02 |Phosphate 1.2jmgL U B141D8 [300.0_ANIONS_IC N
199-D4-26 | 25-Feb-02 |Potassium 382000|ug/L |B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Silver 28jugll |U B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 |Sodium 91600} ug/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 26-Feb-02 |Specific Conductance 2059[uS/cm B13XL7 |[CONDUCT_FLD N
199-D4-26 | 25-Feb-02 [Strontium 380[ug/L. B141D7 [6010_METALS_ICP Y
199-D4-26 | 26-Feb-02 [Sulfate 690|mg/L B13XL7 |COLOR_TK_FLD N
199-D4-26 | 25-Feb-02 |Sulfate 630[mg/L B141D8 [300.0_ANIONS_IC N
199-D4-26 | 26-Feb-02 [Temperature 17[Deg C B13XL7 |TEMP_FLD N
199-D4-26 | 26-Feb-02 |Turbidity 1.21[NTU B13XL7 |TURBIDITY_FLD N
199-D4-26 | 25-Feb-02 |Vanadium 5.5|ug/L B141D7 |6010_METALS_ICP Y
199-D4-26 | 25-Feb-02 [Zinc 33lugll [U B141D7 [6010_METALS_ICP Y
199-D4-32 | 19-Feb-02 |Dissolved Oxygen 0.22|mg/L B13XM1 [360.1_OX YGEN_FLD N
199-D4-32 | 19-Feb-02 {Hexavalent Chromium 0.006|mg/L B13XMO0 |COLOR_TK_FLD Y
199-D4-32 | 19-Feb-02 |pH Measurement 8.29{pH B13XM1 {PH_ELECT_FLD N
199-D4-32 | 19-Feb-02 |Specific Conductance 975|uS/cm B13XM1 |CONDUCT_FLD N
199-D4-32 | 19-Feb-02 |Sulfate 276|mg/1. B13XM1 |[COLOR_TK_FLD N
199-D4-32 | 19-Feb-02 [Temperature 17.7|Deg C B13XM1 [TEMP_FLD N
199-D4-32 | 19-Feb-02 |Turbidity 1.86|NTU B13XM1 |TURBIDITY_FLD N
199-D4-36 | 19-Feb-02 |Dissolved Oxygen j B13XM3 [360.1_OXYGEN_FLD N
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Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

vl | Sample | Constituent | epor? | Units m‘:‘n';m ample | Analytical Method F‘g’;""
199-D4-36 | 19-Feb-02 |pH Measurement 8.41jpH B13XM3 [PH_ELECT_FLD N
199-D4-36 | 19-Feb-02 |Specific Conductance 1058]uS/cm B13XM3 [CONDUCT_FLD N
199-D4-36 | 19-Feb-02 |Sulfate 330|mg/L. B13XM3 JCOLOR_TK_FLD N
199-D4-36 | 19-Feb-02 |Temperature 17.7\Deg C B13XM3 |{TEMP_FLD N
199-D4-36 | 19-Feb-02 |Turbidity 0.44|NTU B13XM3 |[TURBIDITY_FLD N
199-D4-38 | 14-Feb-02 |Dissolved Oxygen 3.14[mg/L B13XM7 |360.1_OXYGEN_FLD N
199-D4-38 | 14-Feb-02 |Hexavalent Chromium 0.21|mg/L B13XM6 [COLOR_TK_FLD Y
199-D4-38 | 14-Feb-02 |pH Measurement 7.89|pH B13XM7 [PH_ELECT_FLD N
199-D4-38 | 14-Feb-02 |Specific Conductance 581{uS/cm B13XM7 |CONDUCT_FLD N
199.D4-38 } 14-Feb-02 (Sulfate 148\mg/L B13XM7 |COLOR_TK_FLD N
199-D4-38 | 14-Feb-02 |Temperature 16.4|Deg C B13XM7 [TEMP_FLD N
199-D4-38 | 14-Feb-02 |Turbidity 1.74|NTU B13XM7 |[TURBIDITY_FLD N
199-D4-39 | 30-Jan-02 |Dissolved Oxygen 1.05{mg/L B13XM9 [360.1 _OXYGEN_FLD N
199-D4-39 | 30-Jan-02 |Hexavalent Chromium 1.17 mg/L B13XM8 [COLOR_TK_FLD Y
199-D4-39 | 30-Jan-02 |[pH Measurement 7.99|pH B13XM9 |PH_ELECT_FLD N
199-D4-39 | 30-Jan-02 |Specific Conductance 686juS/cm B13XM9 |CONDUCT_FLD N
199-D4-39 | 30-Jan-02 [Sulfate 152}mg/L B13XM9 |COLOR_TK_FLD N
199.D4-39 | 30-Jan-02 |Temperature 16.1[{Deg C B13XM9 [ TEMP_FLD N
199-D4-39 | 30-Jan-02 |Turbidity 4.34|NTU B13XM9 [TURBIDITY_FLD N
199-D4-4 | 25-Feb-02 |Dissolved Oxygen 0.33|mg/L B140C4 |360.1_OXYGEN_FLD N
199-D4-4 | 25-Feb-02 [Hexavalent Chromium 0.023|mg/L B140C4 |CR6_HACH_M N
199-D4-4 | 25-Feb-02 l?;‘:gfg;“ Reduction 70.2/mV B140C4 |REDOX_PROBE_FLD N
199-D4-4 | 25-Feb-02 |pH Measurement 7.68|pH B140C4 |9040_PH N
199-D4-4 | 25-Feb-02 |Specific Conductance 944|uS/fem B140C4 [9050_CONDUCT N
199-D4-4 | 25-Feb-02 jTemperatyre 17.1|Deg C B140C4 |TEMP_FLD N
199-D4-4 } 25-Feb-02 | Turbidity 1.41|NTU B146C4 |214A_TURBIDITY N
199-D4-48 | 19-Feb-02 \Dissolved Oxygen 0.05\mg/L B13XN3 1360.1_OXYGEN_FLD N
19%9-D4-48 | 19-Feb-02 [Hexavalent Chromium 0.005|mg/L. {U B13XN2 [COLOR_TK_FLD Y
199-D4-48 | 19-Feb-02 |pH Measurement 9.13|1pH BI13XN3 |PH_ELECT_FLD N
199-D4-48 | 19-Feb-02 |Specific Conductance: 1033[uS/cm B13XN3 |[CONDUCT_FLD N
199-D4-48 | 19-Feb-02 [Sulfate 250img/L B13XN3 |[COLOR_TK_FLD N
199-D4-48 | 19-Feb-02 |Temperature 159|Deg C B13XN3 |TEMP_FLD N
199-D4-48 | 19-Feb-02 |Turbidity 1.65]NTU B13XN3 |TURBIDITY_FLD N
199-D4-5 | 25-Feb-02 |Dissolved Oxygen 1.08img/L B140C5 |360.1_OXYGEN_FLD N
199-D4-5 | 25-Feb-02 |Hexavalent Chromium 0.397|mg/L. B140C5 |CR6_HACH_M N
199-D4-5 | 25-Feb-02 | prcion Reduction 65.7|mv B140C5 |REDOX_PROBE_FLD [ N
199-D4-5 25-Feb-02 |pH Measurcment 7.86]pH B140C5 |9040_PH N
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Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

h‘;: e | Sample | Constitment | REPOTd | ynigs Qul:l‘i"t’.m g:l;‘:{:fr Analytical Method F';.‘;‘:d
199-D4-5 | 25-Feb-02 |Specific Conductance 736[uS/cm B140C5 [9050_CONDUCT N
199-D4-5 | 25-Feb-02 |Temperature 16.9|Deg C B140C5 |TEMP_FLD N
199.D4-5 | 25.Feb-02 |Turbidity 0.99|NTU ~ IB140cs [214A_TURBIDITY N
199-D4-6 | 21-Feb-02 |Dissolved Oxygen 134|mg/L B140C6 (360.1_OXYGEN_FLD N
199-D4-6 | 21-Feb-02 |Hexavalent Chromium 0.025]mg/L B14GC6 |CR6_HACH_M N
199-D4-6 | 21-Feb-02 |pH Measurement 7.88]|pH B140C6 (9040_PH N
199-D4-6 | 21-Feb-02 |Specific Conductance 775|uS/em B140Cé |9050_CONDUCT N
199-D4-6 | 21-Feb-02 |Temperature 16.1|Deg C B140C6 [TEMP_FLD N
199-D4-6 | 21-Feb-02 {Turbidity 0.74|NTU B140C6 |214A_TURBIDITY N
199-D4-62 | 20-Feb-02 |Dissolved Oxygen 0.11|mg/L BI3XP! |360.1_OXYGEN_FLD N
199.D4-62 | 20-Feb-02 |Hexavalent Chromium 0.006|mg/L. B13XP0 [COLOR_TK_FLD Y
199-D4-62 | 20-Feb-02 |pH Measurement 8.33|pH B13XP1 |PH_ELECT_FLD N
199-D4-62 | 20-Feb-02 |Specific Conductance 2293|uS/cm BI3XP1 |CONDUCT_FLD N
199-D4-62 | 20-Feb-02 |Sulfate 650|mg/L B13XP1 |COLOR_TK_FLD N
199-D4-62 | 20-Feb-02 |Temperature 17.6|Deg C BI3XP1 |FEMP_FLD N
199-D4-62 | 20-Feb-02 |Turbidity 4.34|NTU B13XP1 |{TURBIDITY_FLD N
199-D4-68 | 4-Feb-02 |Hexavalent Chromium 0.344|mg/L B141J6 [COLOR_TK_FLD N
199-D4-7 | 21-Feb-02 |Dissolved Oxygen 0.25|mg/L B140C7 ]360.1_OXYGEN_FLD N
199-D4-7 | 21-Feb-02 |Hexavalent Chromium 0.037|mg/L B140C7 |CR6_HACH_M N
199-D47 | 21-Feb-02 |Ordation Reduction 104{mv B140C7 |REDOX_PROBE_FLD | N
199-D4-7 | 21-Feb-02 |pH Measurement 8.41{pH B140C7 [|9040_PH N
199-D4-7 | 21-Feb-02 {Specific Conductance 766|uS/cm B140C7 |9050_CONDUCT N
199-D4-7 | 21-Feb-02 |Temperature . 17.1|Deg C B140C7 |TEMP_FLD N
199-D4-7 | 21-Feb-02 [Turbidity 0.31|NTU B140C7 [214A_TURBIDITY N
199-D4-83 | 20-Feb-02 |Dissolved Oxygen 7.79|mg/L. B13XP7 |360.1_OXYGEN_FLD N
199-D4-83 | 20-Feb-02 |Hexavalent Chromium 0.025|mg/L B13XP6 |COLOR_TK_FLD Y
199-D4-83 | 20-Feb-02 {pH Measurement 8.02|pH B13XP7 |PH_ELECT_FLD N
199-D4-83 | 20-Feb-02 |Specific Conductance 242|uSiem B13XP7 |CONDUCT_FLD N
199-D4-83 | 20-Feb-02 [Sulfate 18} mg/L B13XP7 [COLOR_TK_FLD N
199-D4-83 | 20-Feb-02 |Temperature 14.9|Deg C BI3XP7 |TEMP_FLD N
199-D4-83 | 20-Feb-02 [Turbidity 4.42[NTU BI3XP7 |TURBIDITY_FLD N
199-D4-84 | 20-Feb-02 {Dissolved Oxygen 7.85|mg/L B13XP9 |360.1_OXYGEN_FLD N
199-D4-84 | 20-Feb-02 |Hexavalent Chromium 0.558|mg/L B13XP8 |COLOR_TK_FLD Y
199-D4-84 | 20-Feb-02 |pH Measurement 7.87pH B13XP9 |PH_ELECT_FLD N
199-D4-84 | 20-Feb-02 [Specific Conductance 528|uS/cm BI3XP9 |CONDUCT_FLD N
199-D4-84 | 20-Feb-02 |Sulfate 94| mg/L B13XP9 |COLOR_TK_FLD N
199.D4-84 | 20-Feb-02 |Temperature 16.4|Deg C BI3XP9 |TEMP_FLD N
199-D4-84 | 20-Feb-02 {Turbidity 1.38{NTU B13XP9 |TURBIDITY_FLD N
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Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

I:::!llle S;l:::le Constituent R;p;;::d Units Qul;.iili)'ier gz:;gl; Analytical Method F'll:;;ed

20-Feb-02 |Dissolved Oxygen 9.11|mg/L B13XR1 |360.1_OXYGEN_FLD N
199-D4-85 | 20-Feb-02 |pH Measurement 7.94|pH B13XR1 |PH_ELECT_FLD N
199-D4-85 § 20-Feb-02 |Specific Conductance 547(uS/cm BI13XR1 |CONDUCT_FLD N
199-D4-85 | 20-Feb-02 |Sulfate ‘ 86{mg/L B13XR1 [COLOR_TK_FLD N
199-D4-85 | 20-Feb-02 |Temperature 16.6{Deg C B13XR1 {TEMP_FLD N
199-D4-85 ; 20-Feb-02 |Turbidity 1.64|NTU B13XR1 |TURBIDITY_FLD N
199-D4-86 | 20-Feb-02 |Dissolved Oxygen 6.73|mg/L. B141D9% [360.1_OXYGEN_FLD N
199-D4-86 | 20-Feb-02 |Hexavalent Chromium 0.024|mg/L B13XR4 |COLOR_TK_FLD Y
199-D4-86 | 20-Feb-02 |pH Measurement 8ipH B141D9 |PH_ELECT FLD N
199-D4-86 { 20-Feb-02 [Specific Conductance 422{uS/icm B141D% [CONDUCT_FLD N
199-D4-86 | 20-Feb-02 |Temperature 15.6{Deg C B141D9 |TEMP_FLD N
199-D4-86 | 20-Feb-02 |Turbidity 0.96|NTU B141D9 |TURBIDITY_FLD N
199-D5-36 | 19-Feb-02 |Dissolved Oxygen 8.67[mg/L B13XR6 [360.1_OXYGEN_FLD N
199-D5-36 | 19-Feb-02 |Hexavalent Chromium 0.007\mg/L B13XR5 |COLOR_TK_FLD Y
199-D5-36 | 19-Feb-02 !pH Measurement 8.15lpH B13XR6 |PH_ELECT_FLD N
199-D5-36 | 19-Feb-02 {Specific Conductance 226|pS/cm . |B13XR6 |[CONDUCT_FLD N
199-D5-36 | 19-Feb-02 |Sulfate 16{mg/L B13XRé6 |[COLOR_TK_FLD N
199.D5-36 | 19-Feb-02 [Temperature 14.8|Deg C B13XR6 |TEMP_FLD N
199-D5-36 19~_Feb-02 Turbidity 0.46|NTU B13XR6 |TURBIDITY_FLD N
199-D5-37 | 31-Jan-02 |Hexavalent Chromium 0.293|mg/L. BI3XF6 [COLOR_TK_FLD Y
199-D5-37 | 31-Jan-02 {pH Measurement 7.86 pH B13XF7 |PH_ELECT_FLD N
199-D5-37 | 31-Jan-02 [Specific Conductance 333|uS/em B13XF7 |CONDUCT_FLD N
199-D5-37 | 31-Jan-02 [Sulfate ’ 33{mg/L Bi3XF7 [COLOR_TK_FLD N
199-D5-37 1 31-Jan-02 |Temperature 16|Deg C B13XF7 [TEMP_FLD N
199-D5-37 | 31-Jan-02 |Turbidity 4.97|NTU B13XF7 |[TURBIDITY_FLD N
199-D5-38 | 19-Feb-02 (Dissolved Oxygen 7.7|mg/L B13XR8 [360.1_OXYGEN_FLD N
199-D5-38 | 19-Feb-02 |Hexavalent Chromium 1.06|mg/L B13XR7 |COLOR_TK_FLD Y
199-D5-38 | 27-Mar-02 |Hexavalent Chromium 0.85%|mg/L. B146T7 [COLOR _TK_FLD Y
199-D5-38 | 19-Feb-02 |pH Measurement 8.18]pH B13XR8 |PH_ELECT_FLD N
199-D5-38 | 19-Feb-02 |Specific Conductance 546|uS/cm B13XR8 [CONDUCT_FLD N
199-D5-38 | 19-Feb-02 [Sulfate 114|mg/L B13XR8 [COLOR_TK_FLD N
199-D5-38 | 19-Feb-02 |Temperature 15.5|Deg C B13XR8 \TEMP_FLD N
199-D5-38 | 19-Feb-02 |Turbidity ' 0.96{NTU B13XR8 |TURBIDITY_FLD ‘N
199-D5-39 | 28-Mar-02 |Hexavalent Chromium 2.02|mg/L B146T9 |COLOR_TK_FLD Y
199-D5-39 | 27-Mar-02 B146V0 |COLOR_TK_FLD N
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Table C-1. Second Quarter FY 2002 Tabulated Sample Results. (8 Pages)

Nome | Do | Constituent | RPN |y AP g:f‘f_ﬁ‘r Analytical Method | FEored

199-D5-40 | 20-Feb-02 |pH Measurement 7.88|pH B13XH1 |[PH_ELECT_FLD

199-D5-40 | 20-Feb-02 |Specific Conductance 612|uS/cm Bi3XH1 |[CONDUCT_FLD N
199-D5-40 | 20-Feb-02 |Temperature 16.6[Deg C B13XH1 [TEMP_FLD N
199-DS-40 | 20-Feb-02 [Turbidity 1.08[NTU BI3XH1 [TURBIDITY_FLD N
199-D5-41 | 31-Jan-02 [Hexavalent Chromium 0.071mg/L BI3XH4 [COLOR_TK_FLD Y
199-D5-41 | 31-Jan-02 {pH Measurement 8.15|pH ' Bi3XHS {PH_ELECT_FLD N
199-D5-41 | 31-Jan-02 {Specific Conductance 375[usrem B13XH5 |CONDUCT_FLD N
199-D5-41 | 31-Jan-02 [Sulfate 45[mg/L BI3XHS [COLOR_TK_FLD N
199-D5-41 | 31-Jan-02 |Temperature 159|Deg C BI3XH5 [TEMP_FLD N
199-D5-41 | 31-Jan-02 [Turbidity 1.37|NTU BI3XHS5 [TURBIDITY_FLD N
199-D5-42 | 31-Jan-02 [Hexavalent Chromium 0.013|mg/L BI3XH6 [COLOR_TK_FLD Y
199-DS-42 | 31-Jan-02 |pH Measurement 7.94|pH B13XH7 [PH_ELECT_FLD N
199-D5-42 | 31-Jan-02 [Specific Conductance 435[uS/em B13XH7 |CONDUCT_FLD N
199-D5-42 | 31-Jan-02 [Sulfate 64[mg/L B13XH7 [COLOR_TK_FLD N
199-D5-42 | 31-Jan-02 |Temperature 17.2|Deg € BI3XH7 [TEMP_FLD N
199-D5-42 | 31-Jan-02 [Turbidity 2.33|NTU BI3XH7 [TURBIDITY_FLD N
199-D5-43 | 20-Feb-02 |Dissolved Oxygen 8.6|mg/L BI3X[2 [360.1_OXYGEN_FLD N

199-D5-43 { 27-Mar-02 |Hexavalent Chromium 1.37[mg/L B146Y1 [COLOR_TK_FLD Y
199-D5-43 | 20-Feb-02 |pH Measurement &|pH B13XT2 |PH_ELECT_FLD N
199-D5-43 | 20-Feb-02 |Specific Conductance | - 512uSiem B13X¥2 |CONDUCT_FLD - N
199-D5-43 | 27-Mar-02 [Sulfate 104|mg/L B146V2 |COLOR_TK_FLD N
199-D5-43 | 20-Feb-02 |Temperature 16.4|Deg C BI3XT2 [TEMP_FLD N
199-D5-43 | 20-Feb-02 |Turbidity 0.91|NTU B13XT2 |TURBIDITY_FLD N
199-D5-44 | 31-Jan-02 |Hexavalent Chromium 0.007|mg/L B13XH8 |[COLOR_TK_FLD Y
199-D5-44 | 31-Jan-02 |pH Measurement 8.19|pH BI3XH9 |PH_ELECT_FLD N
199-D5-44 | 31-Jan-02 |Specific Conductance 207|uSfcm BlBXB9 CONDUCT_FLD N
199-D5-44 | 31-Jan-02 |Sulfate 11{mg/L B13XH9 {COLOR_TK_FLD N
199-D5-44 | 31-Jan-02 [Temperature 153|Deg C B13XH9 [TEMP_FLD N
199-D5-44 | 31-Jan-02 |Turbidity 3.7|NTU B13XH9 |TURBIDITY_FLD N

Note: Shaded results indicate quality control duplicate analyses.

ISRM Second Quarter FY 2002 Tech. Memo
June 2002 C-8



