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1. EXECUTIVE SUMMARY 
This Report presents the data collected to satisfy selected surface-water monitoring objectives implemented at the 
Rocky Flats Environmental Technology Site (RFETS or Site) in accordance with the Rocky Flats Cleanup 
Agreement (RFCA, [CDPHE et al, 19961) and the W E T S  Integrated Monitoring Plan FY2003 (IMP; Kaiser-Hill, 
2002). The IMP provides a framework for monitoring in support of closure activities at the Site. This framework 
includes implementation of a high-resolution surface-water monitoring program that supports data-driven 
decisions determined by the IMP Data Quality Objectives (DQO) process. The automated surface-water 
monitoring program provides: 

l o  

Monitoring of multiple parameters for the safe and effective operation of the Site retention ponds 

Monitoring of flows and contaminant levels in subdrainages to facilitate the identification of 
contaminant sources 

Monitoring of various surface-water parameters at various locations on an Ad Hoc basis in support of 
special projects and/or building operations 

Monitoring of indicator parameter values at various locations to determine correlations between 
indicator parameters and analytical water-quality measurements 

Routine monitoring of point source discharges and reporting of results in compliance with the 
National Pollutant Discharge Elimination System (NPDES) permit program to control the release of 
pollutants into the waters of the United States 

Detection of a release of contaminants from specific projects within the Industrial Area (IA) 

Detection of statistically significant increases of contaminants in surface water from within the IA in 
general 

Detection of contaminants in comparison to RFCA Action Levels in discharges entering Stream 
Segment 5 and the Site retention ponds 

Detection of contaminants in comparison to RFCA Standards in discharges entering Stream Segment 
4 and at the Site boundary 

Monitoring of indicator parameters in discharges leaving the Site boundary as a prudent management 
action, and 

Monitoring of flows and water quality in the Buffer Zone (BZ) for ecological and water rights issues, 
closure planning and design, as well as supporting studies regarding the interaction between media 

This report provides a comprehensive and detailed summary of the automated surface-water monitoring 
conducted at RFETS, which fulfills the applicable requirements of the Site IMP. As such, this report is organized 
to follow the framework of the IMP, with each report section providing the objective-specific data evaluations. 

This report includes all data collected during WY03. The term ‘water year’ (abbreviated as WY) is defined as the 
period from October 1 through September 30. For example, WY03 refers to the period from 10/1/02 through 
9/30/03. 

This report also includes more recent data (WY04 data) specifically used in Section 6: Source Location 
Monitoring as specifically related to ongoing source evaluations. The source evaluation presentation in Section 6 
is intended to fulfill the Site’s requirement to perform timely source evaluations in response to reportable values 
at Points of Evaluation (POEs) GS10, SW027, and SW093 during WY04. The WY04 Annual Report will include 
evaluation of all data collected during WY04 in addition to the WY04 Source Evaluation data presented herein. 
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1.1 MONITORING HIGHLIGHTS: W 0 3  

During WY03, the automated surface-water monitoring network successfully fulfilled the targeted monitoring 
objectives as required by the Site IMP. During the year, four new monitoring locations were installed to provide 
increased monitoring resolution as the Site moves toward closure. By the end of the water year the network 
consisted of 62 unique locations. During WY03 these locations collected 441 composite samples composed of 
23,455 individual grabs.’ 

WY03 was somewhat drier than average with approximately 1 1.4 inches of precipitation, which is 89% of 
average. The spring was wetter than average with March and April being 166% of average. During this period 
the Site experienced a large blizzard during the third week of March. The largest events occurred on 4/19/03 
(1.26”) and 5/10/03 (0.58”).* The largest two-day total (1.26”) occurred on 4/19 - 4/20/03. October was 
somewhat wetter than average, while both July and September were significantly drier than average. The highest 
peak flow rates for the year from the IA was during the 3/23/03 snowmelt (estimated at 23.4 cubic feet per second 
[cfs]) in South Walnut Creek, and the 4/19/03 runoff (estimated at 17.3 cfs) in North Walnut Creek. 

Several monitoring locations at the Site have flumes that have been installed for many years were beginning to 
show signs of deterioration during WY02. As such, the Site had identified two locations, based on their relative 
importance to the overall Site monitoring goals, as locations warranting replacement. The locations scheduled for 
flume replacement in FY03 were POC GS03 and POE SW093. 

The existing rectangular weir at SW093 was replaced with a 3-fOOt H-flume. This type of flume was chosen 
based on expected flow rates to be measured, the ability to pass debris, and a wide range of accurate flow 
measurement. The new flume is capable of accurately measuring flows from nearly zero to 3 1 cfs. Although 3 1 
cfs is below many of the historically estimated peak flow rates at SW093, the reduction of impervious surfaces as 
the Site moves toward closure will result in smaller peak flow rates. Consultation with the Site-Wide Water 
Balance modeling team has confirmed this assumption. 

The existing Parshall flumes at GS03 were replaced with a single 3-fOOt. HL flume. This flume was chosen based 
on expected flow rates to be measured, the ability to pass debris, and a wide range of accurate flow measurement. 
The new flume is capable of accurately measuring flows from nearly zero to 60 cfs. 

All water-quality data at the RFCA Points of Compliance (POCs) were well below the applicable standards 
during WY03. For the RFCA POEs, water-quality data were below the applicable action levels at SW027 and 
995POE during WY03, with reportable Pu values at GSlO and SW093. These reportable values for WY03 were 
addressed through updated Source Evaluations in the WY02 Annual Automated Surface-Water Monitoring 
Report. During WY04, POEs GSlO, SW027, and SW093 all showed reportable periods for both Pu and Am. 
Though routine data evaluation for WY04 data will be presented in the WY04 Annual Report, updated Source 
Evaluations in response to the WY04 reportable period are included in this report. These WY04 reportable 
periods are addressed in Section 6 of this report. 

Conclusions for the WY04 POE Source Evaluations are: 
Based on the details regarding recent Site activities, it is concluded that various D&D, construction, ER, and 
excavation operations resulted in increased transport of low-level contamination associated with suspended 
solids in surface water that are likely to have resulted in the recent reportable values measured at the GS 10, 
SW027, and SW093. 

I Composite samples consist of multiple aliquots (‘grabs’) of identical volume. Each grab is delivered by the automatic 
sampler to the composite container at each predetermined flow-volume or time interval. 

The precipitation gages used in the Automated Surface-Water Monitoring Network are not heated due to the lack of AC 
power at the locations. As such, the gages do not accurately measure snowfall (as water equivalent) as it occurs. Therefore, 
the precipitation (snow) associated with the March blizzard was not accurately measured. The gages measured 
approximately 1.7” of moisture during the melt period. 
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A shift in PdAm ratios toward a higher relative abundance of Pu at GSIO, SW027, and SW093 in WY04 
suggest increased actinide contribution from areas with higher PdAm ratios, such as the 903 PadLip and 
B779 areas. 

0 
The loading analysis also indicates that the 903 PadLip and B779 areas were the largest contributors of recent 
Pu and Am loads to GS10, SW027, and SW093. 

Pu and Am suspended solids activities at GSlO show no change in WY04. In conjunction with the increased 
activities at GS10, this suggests increased transport of suspended solids with contamination similar to past 
years, and not a significant new source term. 

Pu and Am suspended solids activities at SW027 and SW093 show a significant increase in WY04. In 
conjunction with the increased activities at these locations, this suggests the increased contribution of 
relatively more contaminated areas, and/or sediment transport from previously non-contributing areas or 
source terms. For roughly the same period, similar patterns are noted for samples collected at locations 
monitoring the 903 PadLip and B779 areas. 

WY04 turbidities (as an indication of TSS) at GS10, SW027, and SW093 relative to flow rate are generally 
higher than for WY03 and prior data. This suggests that soils in these drainages are more susceptible to 
transport for a given flow rate than for previous years. Similarly, WY04 TSS data at these locations also 
show higher values relative to flow rate than for previous years. A similar relationship is noted for samples 
collected at locations monitoring the 903 PadLip and B779 areas, prior to the implementation of enhanced 
erosion controls. These patterns suggest that the recent higher activities at the POEs may be the result, at least 
in part, of the increased transport of legacy contamination associated with soil and sediment, and not any new 
source contribution. 

Targeted erosion controls have proven to be effective in reducing sediment transport and associated 
contamination at selected locations. This is especially true for monitoring locations upstream of the POEs 
and nearer to the source terms. Data evaluation also suggests that the enhanced BMPs have been effective at 
reducing both runoff and erosion. As soils stabilize and vegetation is reestablished, continued water-quality 
improvement is expected 

The Site is implementing an aggressive program of erosion control to prevent the movement of soils and 
sediments and to protect storm water and surface-water quality. The increased activities of building removal and 
soil disturbance require rigorous erosion control methods. A number of control methods are currently being used, 
from straw bales and wattles to soil tackifiers and erosion blankets. Ultimately, disturbed sites are revegetated. 

Immediately following confirmation of reportable values at GSlO, SW027, and SW093, a preliminary loading 
analysis was performed that identified multiple subdrainages as contributors to these POEs. Since the majority of 
Pu and Am is transported in surface water attached to particulate matter (suspended solids), a number of erosion 
controls have been added to these Site drainages. To augment the preexisting erosion methods the Site has been 
routinely using, additional controls were installed in these subdrainages starting in June 2004. Localized controls 
in ditches have been added in the form of straw wattles, straw bales, and silt fences. Area controls have been 
applied to disturbed soils in the form of erosion matting, hydromulch and seed, and tackifier (in many cases 
exclusion boundaries have been established to prevent vehicle traffic). These erosion controls have been installed 
throughout the POE drainages based on field walkdowns and monitoring data analysis identifLing areas of 
sediment transport and specifically for projects likely to impact surface water. 

New Source Detection (NSD) monitoring of surface water in the five major pathways from the I A  indicated no 
new source(s) of statistically significant contamination (see Section 1 1) in WY03. Source Location monitoring 
upstream of POEs GS 10, S W027, and SW093 continued to characterize these drainage areas. WY03 data 0 
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continued to support the conclusions detailed in previous source evaluation reports for GSlO and SW093 (see 
Section 6). 

Performance monitoring of closure projects at the Site was enhanced with the addition of four new locations. 
Location GS59 was installed to support the accelerated actions for the Original Landfill, location GS21 was 
installed to support closure activities in the B664 area, location SW021 was installed to support the demolition of 
B991, and location GS60 was installed to support the demolition of B371/374. Data from Performance locations 
continued to show that most Site projects were not significantly affecting water quality in WY03, confirming the 
effectiveness of the administrative and engineering controls intended to protect surface water. 

Evaluation of WY03 Performance monitoring data suggests that the following selected projects may have affected 
water quality: 

0 400 Area D&D: In general, the Performance monitoring data from GS22 and GS57 indicate that closure 
activities within the 400 Area did not significantly affect water quality as of the end of WY03. Although 
uranium data from GS22 do show recent increases in the total activity and unusual changes in the U- 
233,234 / U-238 ratios, the total activities remain below RFCA Action Levels. Additionally, data from 
the downstream POE (SW027) do not show significant effects. 

700 Area D&D: The Performance monitoring data from GS40 indicate that significant changes in water 
quality occurred as of the end of WY03. UTL plots for Pu and Am, as well as selected metals, show 
noticeable short-term increases during the Summer of 2003. In response, SW personnel conducted a 
review of project activities and water-quality data in an attempt to identi@ potential source areas. Two 
potential sources were identified at that time and are discussed in Section 10. 

0 
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2. INTRODUCTION 

2.1 PURPOSE 

This Report presents the data from the automated surface-water monitoring objectives implemented at the Site in 
accordance with the RFCA and the IMP. The IMP provides a framework for monitoring in support of transition 
activities at the Site. This framework includes implementation of a high-resolution surface-water monitoring 
program that supports data-driven decisions determined by the IMP DQO process. This automated monitoring 
program is intended to provide: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Monitoring of multiple parameters for the safe and effective operation of the Site retention ponds 

Monitoring of flows and contaminant levels in subdrainages to allow for the location of contaminant 
sources 

Monitoring of various surface-water parameters at various locations on an Ad Hoc basis in support of 
special projects and/or building operations 

Monitoring of indicator and field parameters at various locations to provide enhanced analytical data 
assessment 

Routine monitoring of point source discharges and reporting of results in compliance with the 
National Pollutant Discharge Elimination System (NPDES) permit program to control the release of 
pollutants into the waters of the United States 

Detection of a release of contaminants from specific projects within the IA 

Detection of statistically significant increases of contaminants in runoff from within the IA in general 

Detection of contaminants in comparison to RFCA Action Levels in discharges entering Stream 
Segment 5 and the Site retention ponds 

Detection of contaminants in comparison to RFCA Standards in discharges entering Stream Segment 
4 and at the Site boundary 

Monitoring of indicator parameters in discharges leaving the Site boundary as a prudent management 
action, and 

Monitoring of flows and water quality in the Buffer Zone (BZ) for ecological and water rights issues, 
as well as supporting studies into the interaction between media 

- 

2.2 SCOPE 

This Report includes: 
Q 

0 

0 

0 

o 

0 

A description of the site automated surface-water monitoring program and monitoring network; 

A presentation of discharge and precipitation data summary statistics 

A summary of selected analytical water-quality results 

A loading analysis for selected radionuclides at POEs and POCs 

An evaluation of analytical results as required by the Site IMP, organized by monitoring objective 

A presentation and evaluation of real-time water-quality data 

An appendix with hydrologic and water-quality data, and 

A compact disc with appendix tables in digital format 0 
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In addition, this report includes more recent data (WY04 data) specifically used in Section 6: Source Location 
Monitoring, as related to ongoing source evaluations. The source evaluation presentation in Section 6 is intended 
to fulfill the Site’s requirement to perform timely source evaluations in response to reportable values at POEs 
GSlO, SW027, and SW093 during WY04. The WY04 Annual Report will include routine evaluation of all data 
collected during WY04 in addition to the WY04 Source Evaluation data presented herein. 

2.3 PLANNED ACTIVITIES FOR WY04 

The following program changes were implemented or are scheduled for WY04: 

0 Tritium was removed from the analyte suites at all applicable locations as it is no longer an Analyte of Interest 
(AOI) for surface water. 

0 Ad Hoc flow monitoring at GS41 in support of Site hydrologic modeling projects was discontinued on 1/9/04. 
These data were no longer needed by those projects. 

Performance monitoring at SW055 was discontinued on 4/28/04 due to remediation efforts at the 903 Pad/L,ip 
area. The location needed to be removed to make way for soil removal activities. Flow that was previously 
monitored by SW055 has been redirected to GS51 through final land configuration and grading. 

Performance monitoring location SW018 was installed on 10/9/03 to support D&D activities for B371/374. 

Performance monitoring location GS61 was installed on 10/29/03 to support D&D activities for B371/374. 

0 

0 

0 

The addition of the above Performance monitoring locations will give the Site comprehensive coverage of nearly 
all closure projects that have the possibility of significantly impacting surface-water quality. 

2.4 BACKGROUND 

2.4.1 Environmental History 

Processing and fabrication of weapons-related components began at the Site in 1952 and continued through 1989. 
Fabrication of stainless steel components continued in one building, however, through the early 1990’s. During 
operation, environmental protection measures were established that seemed consistent with prudent 
environmental management. However, some activities resulted in the environmental contamination of portions of 
the Site. Efforts to document the extent of Site contamination became a major focus in the 1980s and continue 
today in accordance with the Resource Conservation and Recovery Act (RCRA), the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), and the RFCA, a cooperative agreement 
between U.S. Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and Colorado 
Department of Public Health and Environment (CDPHE). In addition, a historical release report (HRR) (DOE, 
1992) has been developed that documents contamination arising from past practices. The HRR is updated on an 
annual basis with the knowledge gained from ongoing monitoring and investigative activities. The additional 
information is submitted on an annual basis to the EPA and CDPHE as addenda to the original document. 

Documented areas of soil contamination have been designated as Individual Hazardous Substance Sites (IHSSs). 
Many of these IHSSs have been characterized as part of the Remedial InvestigatiodFeasibility Study (RI/FS) 
process which was conducted under the Interagency Agreement (IAG; 1991) between DOE, CDPHE, and EPA. 
Some IHSSs have already been remediated and the Environmental Restoration Department, in accordance with a 
Site environmental remediation priority ranking system, currently schedules others for remediation. 

2.4.2 Rocky Flats Cleanup Agreement 

The RFCA was officially adopted on July 19, 1996 (CDPHE et al, 1996). The RFCA replaced the IAG as the 
environmental cleanup agreement for RFETS. The RFCA outlines the goals, objectives, and strategies that will 
lead to the WETS cleanup and closure mission objectives. The Action Level Framework (ALF) attachment to 
the RFCA contains specific requirements for environmental monitoring and reporting, and it sets action levels for 
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contaminant concentrations in surface water and in other media. The IMP is required under RFCA to further 
define the monitoring programs for the Site. 

To align the surface-water monitoring program with the new WETS mission and RFCA requirements, the 
monitoring network was evaluated in 1996. The DQO process was used to determine what decisions were 
necessary for surface water and the function of each location in the network in supporting those decisions. DOE, 
CDPHE, EPA, and stakeholders were directly involved in decisions involving the monitoring network. Results of 
this evaluation were integral to the development of the IMP, which is discussed below. 

2.4.3 

The Site automated surface-water monitoring network is designed to meet the requirements documented in the 
Site IMP, which groups all Site surface-water monitoring objectives into five primary categories: Site-Wide, 
Industrial Area, Industrial Area Discharges to Ponds, Water Leaving the Site, and Off-Site. The ten IMP 
objectives that are accomplished through the automated monitoring as detailed in the annual Rocky Flats 
Environmental Technology Site Automated Surface- Water Monitoring Work Plans (SSOC, 2002b) are described 
briefly below.3A During WY03, the Site monitoring network included 62 monitoring locations (Figure 2-1) to 
achieve these objectives.’ In some situations, the same location may serve multiple objectives. Monitoring tasks 
and data collection, compilation, evaluation, and reporting for each objective included in this report are detailed in 
Sections 6 through 15. 

The IMP used the DQO process to determine necessary and sufficient monitoring requirements. The process 
yielded multiple, data-driven, surface-water monitoring objectives (called decision rules under the DQO process), 
a subset of which (1 0) is implemented through automated monitoring. The remaining IMP objectives are 
implemented by other WETS projects and governmental agencies. Some decisions need a higher priority than 
others, and some need greater confidence. The DQO process produced descriptions that expose the strengths and 
weaknesses of each data-driven decision and the value of the data (resources required) in making each decision. 
Management decisions often must be made based on incomplete information. The individual DQO sections of the 
IMP document guide management in establishing funding priorities for surface-water monitoring objectives. 

Five of the IMP automated surface-water monitoring objectives are organized in a roughly upstream-to- 
downstream direction, beginning with Performance monitoring within the IA and ending downstream at the POCs 
at Indiana Street (Figure 2-2). These monitoring objectives are summarized in the following paragraphs and are 
discussed in detail in Sections 10 through 14. 

For the first of the upstream-to-downstream monitoring categories (IA Objectives), the IMP requires the Site to 
characterize significant surface-water releases within the IA. Within the IA (usually), individual high-risk 
projects will sometimes warrant Performance monitoring (Section 10) to detect a spill or release of contaminants 
specifically associated with that project. 

For the next upstream-to-downstream monitoring category (IA Discharges to Ponds / Segment 5 Objectives), the 
IMP requires the Site to identify and correct significant accidental or undetected releases of contaminants from the 
IA to the Site retention ponds (surface water leaving the IA and entering Segment 5) .  The New Source Detection 
(Section 10.3.12) and POE (Section 12) objectives deal with discharges from the IA to the ponds. In order to 
decide whether a significant release has occurred, the Site performs NSD monitoring of IA runoff for significant 
increases in contaminants. Additionally, RFCA specifies Stream Segment 5 / POE monitoring for the upstream 

0 

Integrated Monitoring Plan for Surface Water 

The IDLH decision rule (locations indicated in Table 2-1; included in the WETS Automated Surface-Water Monitoring 
Work Plans) requires the collection of hydrologic data to support the management of the Site retention ponds. This objective 
does not require any detailed data analysis. Therefore, this decision rule is not included in this report, however, hydrologic 
data is presented here for completeness. 

implementation of NPDES monitoring can be found in the applicable NPDES permit. 

’ The period of operation of these locations varies based on project needs and regulatory requirements. 
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reaches of Site drainages (above the ponds) and specifies action levels for contaminants (Action Level 
Framework). 

The next category is Water Leaving the Site (Segment 4 Objectives). The Site is required to monitor at POC 
locations below the terminal ponds to protect state stream standards in Segment 4 (Section 13), as specified in 
RFCA. In addition, there are RFCA POCs that are located at the Site boundary at Indiana Street (Section 13) for 
both Walnut and Woman Creeks. The Non-POC decision rule (Section 14) also requires the Site to collect data 
for selected water-quality parameters at the Indiana Street POCs. 

Monitoring objectives that do not fit into the upstream-to-downstream sequence are considered as Site-Wide 
Monitoring Objectives. Monitoring in support of these objectives can occur at any location within the Site 
boundary. 

For example, Imminent Danger to Life and Health (IDLH) monitoring provides information necessary for safe 
operation of the Site retention pond dams. This monitoring objective is not discussed in this document, however 
the hydrologic data associated with this decision rule are presented in Section 3. 
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Figure 2-1. RFETS Automated Surface-Water Monitoring Locations and Precipitation Gages: 
WY03 (Map Insert). 
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Sitewide Objectives: 

Figure 2-2. Conceptual Model of Site Automated Surface- Water Monitoring Objectives. 

Another site-wide monitoring objective, Source Location monitoring (covered in Section 6) ,  is designed to locate 
a source of contamination detected by other monitoring objectives, and can take place anywhere within the Site 
boundary. Unplanned, special-request monitoring activities are discussed as Ad Hoc monitoring in Section 7. 
For example, monitoring may be performed at various locations to evaluate alternatives for surface-water 
management, such as controlled-retention pond management or re-routing of wastewater treatment plant (WWTP) 
effluent. Similarly, monitoring may need to be performed to provide data to special projects such as the AME and 
the Site-Wide Water Balance. 

Indicator Parameter Monitoring for Analytical Water-Quality Data Assessment (Section 8) in also implemented 
site-wide. This objective provides the justification for the collection of general water-quality and quantity 
information to be used for various data assessments. Specifically, this objective outlines the current and expected 
uses of parameters such as total suspended solids (TSS), turbidity, and flow rate. 

The NPDES permit program controls the release of pollutants into the waters of the United States and requires 
routine monitoring of point source discharges and reporting of results (Section 8.4). The Site’s first NPDES 
permit was issued by EPA in 1974. The permit was reissued by EPA in 1984, expired in 1989, and 
administratively extended through April 2001. The current NPDES permit became effective 5/1/01 and required 
an update to the RFCA Action Level Framework by adding a new POE at the WWTP (995POE). All monitoring 
for NPDES compliance is prescriptively required by EPA and is not covered by the IMP process. For the period 
covered by this report, NPDES monitoring is performed at six locations (two locations after 5/1/01). 

Finally, Buffer Zone Hydrologic monitoring occurs at various locations across the Site and addresses the 
interfaces between surface water and other media: soil, groundwater, air, and ecology (Section 15). 
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Table 2-1. Matrix of Monitoring Locations and Supported IMP Decision Rules: WY03. 
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Supported Decision Rule 
Location IDLH Source Ad lndlcator Performance New POE POC Non- BZ 

Code Location Hoc Parameter Source POC Hydro 
Preclp- 
ltatlon 

RPTRZ 
RPTR3 

2.5 SElTlNG 

2.5.1 Site Description 

The Site is a government-owned, contractor-operated facility in the DOE nuclear weapons complex, located in 
Golden, Colorado. The Site is owned by the DOE, managed by the DOE Rocky Flats Project Office (DOE, 
RFPO), and operated by Kaiser-Hill, L.L.C. (K-H). The RFCA surface-water monitoring program is managed 
and implemented by the Water Programs Group of URS, Corp. (URS), under contract to K-H. 

This automated surface-water monitoring program is implemented at multiple locations throughout the Site. 
Figure 2-1 shows the locations of the automated surface-water monitoring locations operated during WY03 that 
are included in this report. 

2.5.2 Hydrology 

Streams and seeps at RFETS are largely ephemeral, with stream reaches gaining or losing flow, depending on the 
season and precipitation amounts. Surface-water flow across RFETS is primarily from west to east, with three 
major drainages traversing the Site. Fourteen retention ponds (plus several small stock ponds) collect surface- 
water runoff, although only ten ponds are actively managed. The Site drainages and retention ponds, including 
their respective pertinence to this report, are described below and shown in Figure 2-3. 

Walnut Creek 

Walnut Creek receives surface-water flow from the central third of RFETS, including the majority of the IA. It 
consists of several tributaries: McKay Ditch, No Name Gulch, North Walnut Creek, and South Walnut Creek. 
These tributaries join Walnut Creek prior to the WETS eastern boundary (Indiana Street). East of Indiana Street, 
Walnut Creek flows through a diversion structure normally configured to divert flow to the Broomfield Diversion 
Ditch around Great Western Reservoir and into Big Dry Creek. The Walnut Creek tributaries, from north to 
south, are described below: 

McKav Ditch 

The McKay Ditch was formerly a tributary to Walnut Creek within the RFETS boundaries but 
was diverted in July 1999 into a new pipeline to keep McKay Ditch water from co-mingling with 
RFETS water in Walnut Creek. Although no longer a contributor to Walnut Creek, the McKay 
Ditch drainage is described here to clarify water routing at the Site. The new configuration 
allows the City of Broomfield to transport water from the South Boulder Diversion Canal, across 
the northern Rocky Flats BZ and directly into Great Western Reservoir without entering Walnut 
Creek. This configuration prevents commingling of McKay water with discharged water from 
the Site retention ponds. 

No-Name Gulch 

This drainage is located downstream of the Present Landfill and Landfill Pond. A surface-water 
diversion ditch was constructed around the perimeter of the Present Landfill in 1974 to divert 
surface-water runoff around the landfill and reduce infiltration of surface water into the landfill. 

Detection 
J 
4 
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On the north side of the landfill, the ditch runs under a perimeter road through a small culvert and 
east into a small, natural drainage that eventually joins No Name Gulch below the Landfill Pond 
dam. On the south side of the landfill, the ditch runs east above the Landfill Pond and drops into 
No Name Gulch below the dam. The Landfill Pond covers approximately 2.5 acres. Surface- 
water from the landfill and from the area surrounding the pond is a major contributor to pond 
water. Some portion of the runoff is diverted by the surface-water diversion ditch, while a 
significant fraction flows to the Landfill Pond. Water is periodically transferred to the A-Series 
Ponds to control the water level in the Landfill Pond. Runoff from the IA does not flow into this 
basin. 

North Walnut Creek 

Runoff from the northern portion of the IA flows into this drainage, which has four retention 
ponds (Ponds A-1, A-2, A-3, and A-4). The combined capacity of the A-Series Ponds is 
approximately 197,000 cubic meters (m3) (52 million gallons [160 acre-feet]). In the normal 
operational configuration, Ponds A-1 and A-2 are bypassed and maintained for emergency spill 
control; evaporation or transfer controls water levels in these ponds. Pond A-1 also receives 
water pumped from the Landfill Pond roughly once per year. North Walnut Creek flow is 
diverted around Ponds A-1 and A-2 to Pond A-3 for detainment and settling of solids. Pond A-3 
is discharged in batches to the A-Series "terminal pond", Pond A-4. After filling to a maximum 
safe level (typically approximately 50 percent of capacity), Pond A-4 water is isolated, sampled, 
and released if downstream surface-water quality criteria are met. These off-site discharges, each 
averaging approximately 49,000 m3 (12.9 million gallons [39.6 acre-feet]), typically occur 2 to 4 
times per year. 

South Walnut Creek 

Runoff from the central portion of the IA flows into this drainage, which has five retention ponds 
(Ponds B-1, B-2, B-3, B-4, and B-5). The combined capacity of the South Walnut Creek B- 
Series Ponds is approximately 102,000 m3 (27 million gallons [83 acre-feet]). Ponds B-1 and B-2 
are bypassed and maintained for emergency spill control; evaporation or transfer controls water 
levels in these ponds. Until October 2004, Pond B-3 received effluent from the Site's WWTP 
and flows into Pond B-4. South Walnut Creek flow is diverted around Ponds B-1, B-2, and B-3, 
and into Pond B-4, which flows continuously into "terminal pond" Pond B-5. After filling to a 
maximum safe level, Pond B-5 is released in batches of approximately 49,000 m3 (12.9 million 
gallons [39.6 acre-feet]) to South Walnut Creek. Pond B-5 discharges typically occur 6 to 8 times 
per year. 

South Interceptor Ditch 

South of the IA is the South Interceptor Ditch (SID)/Woman Creek drainage system. Although it is tributary to 
Woman Creek, the SID warrants more thorough discussion than other comparable tributaries at the Site because it 
captures runoff from the southern portion of the IA, a drainage basin that includes the Original Landfill and the 
903 Pad. 

Surface-water runoff from the southern portion of the IA is captured by the SID, which flows from west to east 
into Pond C-2. After 1992, Pond C-2 was pump discharged to the Broomfield Diversion Ditch after reaching a 
pre-designated level. Starting in January 1997, water from Pond C-2 is sampled h d ,  if downstream surface-water 
quality is met, pump discharged into Woman Creek which flows to the Woman Creek Reservoir. (See the Woman 
Creek description below.) These off-site discharges from Pond C-2, each averaging approximately 42,400 m3 
(1 1.2 million gallons [34.4 acre-feet]), typically occur once per year. 

Woman Creek 

South of the SID is Woman Creek, which flows through Pond C- 1 and off-site at Indiana Street. The Woman 
Creek drainage basin extends eastward from the base of the foothills, near Coal Creek Canyon, to Standley Lake. 0 
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In the current configuration, Woman Creek flows into the Woman Creek Reservoir located upstream of Standley 
Lake, where the water is held until it is pump transferred to Big Dry Creek by the City of Westminster. 

Other Drainages 
The third major drainage at the Site, other than Walnut and Woman Creeks, is Rock Creek. The Rock Creek 
drainage covers the northwestern portion of the Site’s BZ. East sloping alluvial plains to the west, several small 
stock ponds within the creek bed, and multiple steep gullies and stream channels to the east characterize the 
drainage channel. This basin receives no runoff from the IA. 

Smart Ditch, located south of Woman Creek, is also hydrologically isolated from the IA. The D-Series Ponds 
(D- 1 and D-2) are located on Smart Ditch. This drainage and these ponds are not discussed in this report. 
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Figure 2-3. Major Site Drainage Areas: Walnut Creek, Woman Creek, and Rock Creek (Map 
Insert). 
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0 3. HYDROLOGICDATA 
The following section provides information on all automated surface-water monitoring locations at WETS 
operating during WY03. Some locations do not have continuous flow record; they were operated only to collect 
automated surface-water samples for laboratory analysis. For locations with continuous flow measurement, 
graphical discharge summaries are given below. Numerical discharge values are included in the tables in 
Appendix A. The hydrologic routing diagrams for the locations included in this report are given in Figure 3-1 and 
Figure 3-2. 

3.1 DATA PRESENTATION 

3.1 .I Discharge Data Collection and Computation 
The data obtained at a continuous surface-water gaging station on a stream or conveyance, such as an irrigation 
ditch, consist of a continuous record of stage6, individual measurements of discharge throughout a range of stages, 
and notations regarding factors that might affect the relation of stage to discharge. These data, together with 
supplemental information such as climatological records, are used to compute daily mean discharges. 
Continuous records of stage are obtained with electronic recorders that store stage values at selected time intervals 
or secondarily with radio-telemetry data-collection platforms that transmit near real-time data at selected time 
intervals to a central database for subsequent processing. Direct field measurements of discharge are made with 
current meters, using methods adapted by the USGS as a result of experience accumulated since 1880, or with 
flumes or weirs that are calibrated to provide a relation of observed stage to discharge. These methods are 
described by Carter and Davidian (1 968) and by Rantz and others (1 982). 

In computing discharge records for non-standard flow-control devices, results of individual measurements are 
plotted against the corresponding stage, and stage-discharge relation curves are constructed. From these curves, 
rating tables indicating the computed discharge for any stage within the range of the measurements are prepared. 
For standard devices (e.g. flumes, weirs), rating tables indicating the discharge for any stage within the range of 
the device are prepared based on the geometry of the device. If it is necessary to define extremes of discharge 
outside the range of the device, the curves can be extended using (1) Logarithmic plotting, (2) velocity-area 
studies, (3) results of indirect measurements of peak discharge, such as slope-area or contracted-opening 
measurements, and computation of flow over dams or weirs, or (4) step-back-water techniques. 
Daily mean discharges are computed by averaging the individual discharge measurements using the stage- 
discharge curves or tables. If  the stage-discharge relation is subject to change because of frequent or continual 
change in the physical features that form the control, the daily mean discharge is determined by the shifting- 
control method, in which correction factors based on the individual discharge measurements and notes by the 
personnel making the measurements are applied to the gage heights before the discharges are determined from the 
curves or tables. This shifting-control method also is used if the stage-discharge relation is changed temporarily 
because of aquatic vegetation growth or debris on the control. For some gaging stations, formation of ice in the 
winter can obscure the stage-discharge relations so that daily mean discharges need to be estimated from other 
information, such as temperature and precipitation records, notes of observations, and records for other gaging 
stations in the same or nearby basins for comparable periods. 

For most gaging stations, there may be periods when no gage-height record is obtained or the recorded gage 
height is so faulty that it cannot be used to compute daily mean discharge or contents. This record loss occurs 
when recording instruments malfunction or otherwise fail to operate properly, intakes are plugged, the stilling 
well is frozen, or various other reasons. For such periods, the daily discharges are estimated from the recorded 
range in stage, previous or following record, discharge measurements, climatological records, and comparison 
with other gaging-station records from the same or nearby basins. Information explaining how estimated daily 

Stage is the water level (in units such as feet or meters) in a conveyance structure. e 
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discharge values are identified in gaging-station records is provided in the “Identifying Estimated Daily 
Discharge” section below. 

3.1.2 Data Presentation 

The information published for each continuous-record surface-water gaging station consists of six parts: the 
station description; a map showing the drainage area for the station; a plot of the daily mean discharge for the 
water year(s); a table of daily mean discharge values for the water year with summary data; a tabular statistical 
summary of monthly mean discharge data for the water year; and a summary statistics table that includes 
statistical data of annual discharge and runoff. The tables are included in Appendix A: Hydrologic Data, while 
the other information is presented below. 

3.1.3 Station Description 

The station description provides, under various headings, descriptive information included gaging-station 
location, drainage area, period of record, and gage information. The following information is provided: 

LOCATION - This entry provides the gaging-station state plane coordinates and geographic location. Gaging 
station state plane coordinates were obtained by geographic positioning system (GPS) or digitized from RFETS 
geographic information system (GIS) coverages. 

DRAINAGE AREA - This entry provides the drainage area (in acres) of the gaged basin. If, because of unusual 
natural conditions or artificial controls, some part of the basin does not contribute flow to the total flow measured 
at the gage, the noncontributing drainage area also is identified. Drainage area is usually measured using digital 
techniques and the most accurate maps available. Because the type of map available might vary from one 
drainage basin to another, the accuracy of digitized drainage areas also can vary. Drainage areas are updated as 
better maps become available. Some of the gaging stations included in this report measure stage and discharge in 
channels that convey water to or from reservoirs or other features; these channels might have little or no 
contributing drainage area. Drainage areas in this report were provided by RFETS GIS coverages. 

PERIOD OF RECORD - This entry provides the period for which the Site has been collecting records at the gage. 
This entry includes the month and year of the start of collection of hydrologic records by the Site and the words 
“to current year” if the records are to be continued into the following year. 

GAGE - This entry provides the type of gage currently in use, and a condensed history of the types and locations 
of previous gages. 

3.1.4 Daily Mean Discharge Values 

The daily mean discharge values computed for each gaging station during a water year are listed in the body of 
the data tables in Appendix A. In the monthly “FLOW RATE” summary part of the table, the line headed 
“AVERAGE” lists the average discharge, in cubic feet per second, during the month; and the lines headed 
“MAXIMUM” and “h4INIMUM” list the maximum and minimum daily mean discharges for each month. Total 
discharge for the month also is expressed in cubic feet (“CUBIC FEET”), gallons (“GALLONS”), and acre-feet 
(“ACRE-FEET”). The term “PARTIAL DATA” denotes a month with incomplete data. 

3.1.5 Summary Statistics 

A section of the table titled ANNUAL SUMMARIES FOR WY03 follows the monthly mean data section. This 
section provides a statistical summary of annual discharge flow rates and volumes for the labeled water year. The 
applicable units are to the left of the table value. The term “PARTIAL DATA” denotes a year with incomplete 
data. 

3.1.6 Identifying Estimated Daily Discharge 

Estimated daily discharges published in water-discharge tables and figures of this annual report are identified by 
italicizing individual daily values or through color coding in hydrographs. For periods of no data, a gap is shown 
on the hydrographs. 
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3.1.7 Other Records Available 

Information used in the preparation of the records in this report, such as discharge-measurement notes, gage- 
height records, and rating tables, are on file at the Site. Information on the availability of the unpublished 
information or on the published statistical analyses is available from RFETS personnel involved with data 
collection at the Site. 

Figure 3-1. RFETS Buffer Zone Water Routing Schematic: WY03 (Map Insert). 
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Figure 3-2. RFETS Industrial Area Water Routing Schematic: WY03 (Map Insert). 

December 2004 3-4 



Figure 3-1 
RFETS Buffer Zone 

Water Routing 
Schematic 

Water Year 2003 

EXPLANATION 
A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway 

a Normal Controlled Flow Pathway 

Standard Map Features 
0 Buildings end other structures 

Demolished buildings and 
Other Structures 

0 Paved roads fill 

Lakesend ponds 
- Streams, dtches, or other 

drainage features 

Fences and other barriers 

Roads 
- 

Q4TA S O U R t X ~ E E A T U R f S :  
6wldiw, bncss hMmgrrqphy, mads md other 

Oi@timd Imm the orthophatographz 1/96 

sfnrcfums I i w n  1994 send I&- data 
c w f d  by ffiffi RSI. lm %gar 

NOTES 
The monitoring lowtions, flow and rumoff 
pathvvays on thb, map are approximate and. 
as such, 610 not intDnded to accuratoiy 
portmy me tNn lowtiom 01 mese foaturo.. 
This schematic her been modified to clearly 
identify the rabtiomhipr batwesn tha 
rurtace water map teatUr8s. 

-e 
U.S. Department of Ensrgy 

Rocky FlatsEnvironmental Technology Sits 

G!S ai* gaP960??Q? 

Wd w. R P d  (r: 

8 CHZMHILL 
0 



8 

Figure 3-2 
RFETS Industrial Area 

Water Routing 
Schematic 

Water Year 2003 

EXPLANATION 
A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway 

Normal Controlled Flow Pathway 

Standard Map Features 

0 Buildings and other structures 

@ Demolished Other StNctUres buildings and 

0 Paved roads fill 

0 Lakes and ponds 
- Streams. drainage features ditches, or other 

Fences and other barriers 

Roads 
.__ 

MTA SOURCE BIIsf FEATWES: 
w*Mings. Iancah hydrngrw. mais md 0th 

. sttuetures cwunnd by from EG&G 1994 RSL amdlly-ovar Laa kgn% data 

O i @ M  Imm the wthodtotogrnpk 1/96 

mK)TEG: 
The monitoring locations. lbw a d  rumoft 
pathwa+% onthmmapa~eapp~orimaread. 
as rmh, are not intsndad fo accurateh, 
p n n y  me I N e  loc.tionn of mere teaturss. 
This schematic has +n rnodiliod 10 cbarh, 
s w i ~ o o w a l o r m a p l e a t ~ .  identity the relationships betwBon tha 

I 

U S .  Department of Energy 

Rocky Flat0 Environmental Technology Site 



RF/EMWWP-04-SWMANLR.PTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2 DISCHARGE DATA SUMMARIES e 
3.2.1 Site-Wide Discharge Summary 

Discharge sumtharies for the three major Site drainage areas (Walnut, Woman, and Rock Creeks) are given in 
Figure 3-3 and Figure 3-4. Walnut Creek flows are measured at GS03, Woman Creek flows are measured at 
GSO1, and Rock Creek flows are measured at GS04. Figure 3-5 shows the relative total WY97-03 discharge 
volumes from the major Site drainages as measured at GSO 1, GS03, and GS04. 
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Figure 3-3. Annual Discharge Summary from Major Site Drainages: WY97-03. 
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Figure 3-4. Relative Total Discharge Summary from Major Site Drainages: WY97-03. 

Figure 3-5. Map Showing Relative WY97-03 Discharge Volumes for Selected Gaging Stations. 
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3.2.2 Retention Ponds Discharge Summary 

Figure 3-6 and Figure 3-7 show the relative annual retention ponds inflows and outflows, respectively. Due to the 
routine WY97 pump transfers of Pond B-5 water to Pond A-4, the volumes for the A- and B-Series Ponds are 
combined. Figure 3-5 shows the relative total WY97-03 discharge volumes from the retention ponds (as 
measured at GS08, GS 1 1, and GS3 1) and from the major IA drainages to the ponds (as measured at GS 10, 
SW027, SW093, and the WWTP [995POE]). Pond inflows do not necessarily equal outflows for any given year 
due to the storage of water in the ponds across water years, evaporative/seepage losses, and local runoff to the 
ponds. 
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Figure 3-6. Retention Pond Inflows: WY97-03. 
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3.2.3 GSOl: Woman Creek at Indiana Street 

Location 

Woman Creek 200’ upstream of Indiana Street; State Plane: E2093820, N744894 

Drainaae Area 

0 The basin includes the Woman Creek drainage and southern portions of the IA; areas west of 

IA Areas tributary to GSOl : 900, 800,600, and 400 

Highway 93 also contribute runoff (total drainage acreage undetermined) 

0 

Period of Record 

9/16/9 1 to current year 

Gaae 

Water-stage recorder and 18” Parshall flume (flume is located just east of Indiana Street, 
sampling conducted on Site property); prior to 3/24/98 flow measurement was at the onsite 
sampling location on 9” Parshall flume 

Figure 3-8. Map Showing GSOl Drainage Area. 
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3.2.4 GS02: Mower Ditch at Indiana Street 

Location 

Mower Ditch 200’ upstream of Indiana Street; State Plane: E20938 

Drainage Area 

7, N746302 

a 

a 

The basin includes areas upgradient of Mower Ditch (total of 157.7 acres) 

IA Areas draining to GS02: none 

Period of Record 

9/16/9 1 to current year 

Gase 

Water-stage recorder and 9” Parshall flume; weir insert installed 3/8/99 

Figure 3-1 1. Map Showing GS02 Drainage Area. 
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RF/EMMWP-O4-SWMNLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual ReDort and WY04 POE Source Evaluations 
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Figure 3-13. WY97-03 Mean Daily Hydrograph at GS02: Mower Ditch at Indiana Street. 
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RF’/EMUWP-O4-SWu.4NLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.5 GS03: Walnut Creek at Indiana Street 

Location 

Walnut Creek at Flume Pond outlet upstream of Indiana Street; State Plane: E2093606, N753652 

Drainaae Area 

0 The basin includes the Walnut Creek drainage and the majority of the IA; areas west of Highway 

IA Areas draining to GS03: all Areas 

93 also contribute runoff (total drainage acreage undetermined) 

0 

Period of Record 

9/2/9 1 to current year 

Gane 

Water-stage recorder and parallel 6” and 36” Parshall flumes prior to 11/5/02. Rated stream 
section during flume construction (GS03T; 1 1/5/02-2/12/03). Three-foot HL flume starting 
2/ 12/03. 

Figure 3-14. Map Showing GS03 Drainage Area. 
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RF/EMWWP-O4-SWMNLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.6 GS04: Rock Creek at Highway 128 

Location 

Rock Creek 200’ upstream of box culvert under Route 128; State Plane: E2085552, N758149 

Drainaae Area 

0 

The basin includes the Rock Creek basin; total drainage acreage undetermined 

IA Areas draining to GS04: none 

Period of Record 

9/27/91 to current year 

Gase 

Water-stage recorder and 9” Parshall flume; weir insert installed 3/4/99 

Figure 3-17. Map Showing GS04 Drainage Area. 

December 2004 

44 3-1 7 
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RF/EMu/wP-O4-S WMNLRPT03. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.7 GS05: Woman Creek at West Fenceline 

Location 

Woman Creek east of west Site boundary; State Plane: E2078428, N747260 

Drainaae Area 

a The basin includes a portion of the Woman Creek drainage; areas west of Highway 93 also 

IA Areas draining to GS05: none 

contribute runoff (total drainage acreage undetermined) 

a 

Period of Record 

9/23/91 to current year 

Gaae 

Water-stage recorder and 9” Parshall flume 

Figure 3-20. Map Showing GS05 Drainage Area. 

December 2004 3-20 



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

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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

I 

I 
I 

1 -  

I 

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

I I 
I I 

I I 
I 

I 
I 

I 

I 

I 'I 

I 
I 
I 

I 
I 
I 
I I 

1 -  
I I \ 

I - 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I , 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

€0/1/01 

EO/ 116 

EO/ 118 

EO/ 1/L 

€01 119 

EO/l/S 

EO/ LIP 

EO/ 1 /E 

EO/l/Z 

BO/ 11 1 

!0/1/Z1 

~ O / l / l l  

ZOI 110 1 
0 



RF/EMU/WP-O4-S WMNLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

12 

10 

Date 

Figure 3-22. WY97-03 Mean Daily Hydrograph at GS05: North Woman Creek at West Fenceline. 

3-22 a 



W/EMWWP-04-SWMANLRPT03. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.8 GS06: Owl Branch at West Fenceline 

Location 

Owl Branch east of west Site boundary; State Plane: E2078449, N745968 

Drainaqe Area 

The basin includes the Owl Branch of Woman Creek (total drainage acreage undetermined) 

0 IA Areas draining to GS06: none 

Period of Record 

912319 1 to current year 

Gaae 

Water-stage recorder and 6” Parshall flume; weir insert installed 1 1/13/96 

Figure 3-23. Map Showing GS06 Drainage Area. 
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W/EMMWP-04-SWMANLRPT03. UN 
W E T S  Automated Surjbce- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.9 GS08: South Walnut Creek at Pond B-5 Outlet 

Location 

South Walnut Creek at Pond B-5 outlet; State Plane: E2089779, N752234 

Drainacre Area 

0 The basin includes the South Walnut Creek drainage and southern portions of the IA (total of 

IA Areas draining to GS08: 900, 800,700, 500,600,400, 300 and 100 

262.7 acres); Pond B-1 and B-2 are normally pump transferred to the A-Series Ponds 

0 

Period of Record 

3/23/94 to current year 

Gane 

Water-stage recorder and 24" Parshall flume 

Figure 3-26. Map Showing GS08 Drainage Area. 

December 2004 3-26 
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W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-27. WY03 Mean Daily Hydrograph at GS08: South Walnut Creek at Pond B-5 Outlet. 
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RF/EMM/WP-O4-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

e 

e 

3.2.10 GS10: South Walnut Creek at B-1 Bypass 

Location 

South Walnut Creek above B-1 Bypass; State Plane: E2086741, N750326 

Drainane Area 

0 The basin includes the central and southern portions of the IA (total of 166.6 acres) 

IA Areas draining to GS10: 900, 800,700,600, 500,400, 300, and 100 0 

Period of Record 

4/1/93 to current year 

Gage 

Water-stage recorder and 9” Parshall flume 

Fiaure 3-29. Mar, Showina GS7O Drainaae Area. 

December 2004 50 3-29 
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RF/EMU/WP-O4-SWUANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations I 

3.2.1 1 GS11: North Walnut Creek at Pond A-4 Outlet 

Location 

North Walnut Creek at Pond A-4 outlet; State Plane: E2089934, N753267 

Drainaae Area 

0 The basin includes the North Walnut Creek drainage, the Landfill Pond (pump transferred to A- 
Series Ponds), Ponds B- 1 and B-2 (normally pump transferred to the A-Series Ponds), and 
northern portions of the IA (total of 467.6 acres) 

0 IA Areas draining to GS 1 1 : 900, 700, 300, and 100 

Period of Record 

5/12/92 to current year 

Gaae 

Water-stage recorder and 24" Parshall flume 

Figure 3-32. Map Showing GS11 Drainage Area. 

December 2004 3-32 
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W E T S  Automated Surjbce- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

~ 3.2.12 GS12: North Walnut Creek at Pond A-3 Outlet 

Location 

North Walnut Creek at Pond A-3 outlet; State Plane: E2088569, N752633 

Drainaae Area 

a The basin includes the North Walnut Creek drainage, the Landfill Pond (pump transferred to A- 
Series Ponds), Ponds B-1 and B-2 (normally pump transferred to the A-Series Ponds), and 
northern portions of the IA (total of 433.3 acres) 

0 IA Areas draining to GS12: 900, 700,300, and 100 

Period of Record 

5/13/92 to current year 

Gaae 

Water-stage recorder and 30” Parshall flume 

Figure 3-35. Map Showing GS12 Drainage Area. 

December 2004 
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RF/EMMWP-O4-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.13 GS16: Antelope Springs 

Location 

Antelope Springs Creek in southern BZ; State Plane: E2083406, N746659 

Drainaae Area 

0 The basin includes the Antelope Springs Creek drainage (total of 104.7 acres) 

IA Areas draining to GS 16: none 0 

Period of Record 

4/8/93 to current year 

Gage 

Water-stage recorder and 6” Parshall flume; 6” Parshall flume 150’ downstream prior to 1 1/30/98 

December 2004 3-38 
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Figure 3-39. WY03 Mean Daily Hydrograph at GS16: Antelope Springs. 
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RF/EMIWWP-O~-SWMANLRPTO~. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.14 GS21: 6664 Area Outfall to SID 

Location 

Culvert southeast of B664; State Plane: E2082678, N747820 

Drainane Area 

e The basin includes the area SE of B664 (total of 2.4 acres) 

IA Areas draining to GS2 1 : 600 

Period of Record 

4/13/95 - 9/1/96; 1211 1/02 to current year 

Gaae 

Water-stage recorder and 4” cutthroat flume to 9/1/96; 1’ H-flume starting 12/10/02 

Figure 3-41. Map Showing GS2l Drainage Area. 

December 2004 
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Figure 3-42. WY03 Mean Daily Hydrograph at GS21: B664 Area Outfall to SID. 



3.2.15 GS22: 400 Area Outfall to SID 

RF/EMu/WP-O4-SWMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

Location 

400 Area outfall to SID (flow is routed to GS22 via underground storm drain); State Plane: 
E2082678, N747820 

Drainane Area 

0 The basin includes a portion of the southern IA (total of 17.2 acres) 

IA Areas draining to GS22: 400 and 100 0 

Period of Record 

4/18/95 - 10/1/96; 1/7/00 to current year 

Gaae 

Water-stage recorder and 1.5’ H-flume 

Figure 3-43. Map Showing GS22 Drainage Area. 

December 2004 
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W/EMMWP-04-SWMANLRT03. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.16 GS27: Building 889/884 Subdrainage Area 

Location 

Building 889/884 subdrainage area; State Plane: E2083703, N749242 

Drainaae Area 

0 The basin includes the 889/884 area (total of 0.4 acres) 

IA Areas draining to GS27: 800 0 

Period of Record 

3/9/95 to current year 

Gaae 

Water-stage recorder and 2” cutthroat flume to 12/9/02; station removed for steam line D&D 
(12/9/02-2/19/03); 0.5-foot H-flume after 2/19/03 

Figure 3-46. Map Showing GS27 Drainage Area. 
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RF/EMM/WP-04-SWMANLRPTO3. UN 
WETS Automated Sut$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.17 GS28: Ditch NW of 8865 

Location 

Ditch northwest of B865 draining to Central Ave. Ditch; State Plane: E2083072, N749156 

Drainaqe Area 

0 The basin includes an area surrounding B883 and west of B865 (total of 2.8 acres) 

e IA  Areas draining to GS28: 800 

Period of Record 

2/19/02 to current year 

Gaae 

Water-stage recorder and 3” Parshall flume 

-Culverts I Storm Drains 

Figure 3-49. Map Showing GS28 Drainage Area. 

December 2004 3-49 



RF/EMM/WP-OQ-S WMA N L  RPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WYO4 POE Source Evaluations 
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Figure 3-50. WY03 Mean Daily Hydrograph at GS28: Ditch NW of 8865. 
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RF/EMM/WP-OJ-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.18 GS31: Woman Creek at Pond C-2 Outlet 

Location 

Pond C-2 outlet; State Plane: E2089262, N7475 15 

Drainaae Area 

0 The basin includes a portion of the southern IA draining to the SID and the area surrounding 

IA Areas draining to GS3 1 : 900, 800, 600,400, and 100 

Pond C-2 (total of 240.1 acres) 

0 

Period of Record 

10/1/96 to current year 

Gaae 

Water-stage recorder and 24” Parshall flume 

Figure 3-52. Map Showing GS31 Drainage Area. 

December 2004 3-52 \ 
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RF/EMM/WP-04-SWMANLRPT03. I/N 
W E T S  Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.19 GS32: Building 779 Subdrainage Area 

Figure 3-55. Map Showing GS32 Drainage Area. 

December 2004 3-55 

b3 

Location 

B779 area outfall; State Plane: E2084700, N75 1262 

Drainage Area 

0 The basin includes the B779 subdrainage (total of 5.6 acres) 

IA Areas draining to GS32: 700 0 

Period of Record 

1 /3 1 /97 to current year 

Gage 

No flow measurement at GS32 



RF/EMM/WP-O4-SWMANLRPTO3. UN 
RFETS Automated S~rj i ice-  Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.20 GS33: No Name Gulch at Walnut Creek 

Location 

No Name Gulch at Walnut Creek; State Plane: E2090209, N753621 

Drainaqe Area 

0 The basin is the No Name Gulch drainage not including the Landfill Pond which is pump 

1A Areas draining to GS33: none 

transferred to the A-Series Ponds (total of 258.5 acres) 

0 

Period of Record 

911 6/97 to current year 

Gaae 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-56. Map Showing GS33 Drainage Area. 

December 2004 3-56 
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RF/EMMWP- 04-S WMA N L  RP T03. (/N 

RFETS Automated Su$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.21 GS35: McKay Ditch at Walnut Creek 

Location 

McKay Ditch at Walnut Creek; State Plane: E2091379, N754062 

Drainaae Area 

0 The basin includes the McKay Ditch and areas west of the L e  up to Coal Creek (total drainage 
acreage undetermined). Completed in the Summer of 1999, the McKay Bypass pipeline diverts 
water from McKay Ditch upstream of GS35 (Figure 3-1). The diverted water flows around lower 
Walnut Creek to Great Western Reservoir. Small flows are still allowed to reach GS35 as habitat 
enhancement, and all flow can be diverted to GS35 at any time. 

0 I A  Areas draining to GS35: 100 

Period of Record 

9/18/97 to current year 

Gaae 

Water-stage recorder and 36” contracted rectangular weir 

Figure 3-59. Map Showing GS35 Drainage Area. 

December 2004 3-59 
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W/EMM/WP-04-SWMANLRP T03. UN 
RFETS Automated Su $ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.22 GS38: Central Avenue Ditch at Eighth Street 

Location 

Central Avenue Ditch at Eighth Street; State Plane: E2083684, N749289 

Drainaue Area 

0 The basin includes a portion of the southwestern IA (total of 40.7 acres) 

IA Areas draining to GS38: 600,400, and 100 a 

Period of Record 

1/28/98 to current year 

Gaue 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-62. Map Showing GS38 Drainage Area. 

December 2004 3-62 
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W/EMM/WP-OI-S WMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.23 GS39: 9031904 Pad Subdrainage Area 

Location 

Ditch northwest of 903 Pad; State Plane: E2085 175, N749286 

Drainase Area 

e The basin includes a portion of the Contractor Yard, the 904 Pad, and the west side of the 903 
Pad (total of 8.1 acres) 

e IA Areas draining to GS39: 900 

Period of Record 

1 /15/98 to current year 

Gaae 

Water-stage recorder and 1 ’ H-flume 

Figure 3-65. Map Showing GS39 Drainage Area. 

December 2004 3-65 
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RF/EMM/WP-O4-SWMANLRPTO3. UN 
W E T S  Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.24 GS40: South Walnut Creek East of 750 Pad 

Location 

700 Area outfall to North Walnut Creek east of 750 Pad; State Plane: E2084748, N749938 

Drainaae Area 

0 The basin includes a portion of the 700 Area inside the PA (total of 24.4 acres) 

IA Areas draining to GS40: 700 0 

Period of Record 

3/4/98 to current year 

Gaae 

Water-stage recorder and 1 ’ Parshall flume 

Figure 3-68. Map Showing GS40 Drainage Area. 

December 2004 3-68 



RF/EMM/WP-04-SWMANLRTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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RF/EMM/WP-04-S WMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.25 GS41: Unnamed Gulch Tributary to Walnut Creek Southwest of GS03 

Location 

Small gulch southwest of GS03; State Plane: E2093 188, N753472 

Drainage Area 

e 

e 

The basin includes the gulch only (total of 13.6 acres) 

IA Areas draining to GS41: none 

Period of Record 

6/10/98 to current year 

Gase 

Water-stage recorder and 0.5’ H-flume 

Figure 3-71. Map Showing GS41 Drainage Area. 

December 2004 3- 71 



W/EMM/WP-O4-SWMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Anniral Report and WYO4 POE Source Evaluations 
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Figure 3-72. WY03 Mean Daily Hydrograph at GS41: Unnamed Walnut Creek Tributary. 
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RF/EMM/WP- 04-S WMA NL RP T03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.26 GS42: Unnamed Gulch Tributary to the SID North of SW027 

Location 

Unnamed gulch tributary to the SID north of SW027; State Plane: E2088476, N748237 

Drainaae Area 

0 The basin includes a portion of the West Access Road (total of 45.2 acres) 

IA Areas draining to GS42: none 

Period of Record 

6/23/98 to current year 

Gase 

Water-stage recorder and 3” Parshall flume 

Figure 3-74. Map Showing GS42 Drainage Area. 

December 2004 3-74 



RF/EMM/WP-O4-SWMANLRPTO3. UN 
WETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-75. WY03 Mean Daily Hydrograph at GS42: Unnamed Gulch Tributary to SID. 
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RF/EMM/WP-OI-S WMA NLRPT03. UN 
RFETS Automated Sur$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.27 GS43: Building 886 Subdrainage Area 

Location 

B886 subdrainage; State Plane: E20845 13, N749206 

Drainaae Area 

0 The basin includes the areas surrounding B886 (total of 3.2 acres) 

1A Areas draining to GS43: 800 0 

Period of Record 

6/1/99 to current year 

Gaae 

Water-stage recorder and 0.75' H-flume 

Figure 3-77. Map Showing GS43 Drainage Areas. 

Dece'mber 2004 
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RF/EMM/WP-OI-S WMANLRpT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-79. WY99-03 Mean Daily Hydrograph at GS43: B886 Subdrainage. 
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RF/EMM/WP-O.I-S WMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.28 GS44: Ditch West of 6771 North of T771L 

Location 

End of corrugated metal pipe’(cmp) between T77 1 L and T771 F; State Plane: E208341 1, 
N751100 

Drainaqe Area 

e The basin includes areas on the west side of B771 (total of 4.1 acres) 

1A Areas draining to GS44: 700 e 

Period of Record 

10/4/00 to current year 

Gaae 

Water-stage recorder and 1 .O’ H-flume 

m 

Figure 3-80. Map Showing GS44 Drainage Area. 
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RF/EMM/WP-O4-SWMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.29 GS45: Upper Church Ditch at West Gravel Pits 

Location 

Upper Church Ditch at West Gravel Pits; State Plane: E2076006, N748922 

Drainaae Area 

0 The basin includes areas tributary to Upper Church Ditch west of the Site (total drainage acreage 

IA Areas draining to GS45: none 

undetermined) 

0 

Period of Record 

4/10/00 to current year 

Gaae 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-83. Map Showing GS45 Drainage Area. 
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W/EMWWP-O4-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.30 GS46: McKay Ditch at West Gravel Pits 

Location 

McKay Ditch at West Gravel Pits; State Plane: E2076099, N748941 

Drainaue Area 

0 The basin includes areas tributary to McKay Ditch west of the Site (total drainage acreage 

IA Areas draining to GS46: none 

undetermined) 

0 

Period of Record 

4/11/00 to current year 

Gaae 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-86. Map Showing GS46 Drainage Area. 
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W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-87. WY03 Mean Daily Hydrograph at GS46: Upper Church Ditch at West Gravel Pits. 
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RF/EMn/t/WP-04-SWMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.31 GS49: Ditch Northwest of B566 

Location 

Ditch northwest of B566; State Plane: E2083292, N750652 

Drainage Area 

0 The basin includes areas on west side of B776 (total of 3.3 acres) 

IA Areas draining to GS49: 500,700 0 

Period of Record 

12/29/00 to current year 

Gane 

Water-stage recorder and 6” Parshall flume 

776 

Figure 3-89. Map Showing GS49 Drainage Area. 

December2004 3-89 
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RF/EMu/wP-O4-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.32 GS50: Ditch Northeast of B990 

Location 

Ditch northeast of B990; State Plane: E2085760, N750441 

Drainage Area 

0 The basin includes areas surrounding the Solar Ponds (total of 4.1 acres) 

IA Areas draining to GS50: 700,900 

Period of Record 

3/28/0 1 to current year 

Gaae 

Water-stage recorder and 6” Parshall flume 

Figure 3-92. Map Showing GS50 Drainage Area. 

December 2004 3-92 
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RF/EMWWP-OI-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.33 GS51: Ditch South of 903 Pad 
Location 

Ditch south of 903 Pad; State Plane: E2086295, N748107 

Drainane Area 

0 The basin includes an area south and east of the 903 Pad (total of 3.9 acres) 

IA Areas draining to GS5 1: 900 0 

Period of Record 

8/13/0 1 to current year 

Gage 

Water-stage recorder and 0.75’ H-flume 

Figure 3-95. Map Showing GS51 Drainage Area. 

December 2004 Bs 3-95 
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RF/EMMWP-04-SWMANLRPTO3. UN 
W E T S  Automated Surjbce- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.34 GS52: Drainage Swale Southeast of 903 Pad 

Location 

Drainage swale southeast of 903 Pad; State Plane: E2086715, N748043 

Drainage Area 

0 The basin includes a swale south and east of the 903 Pad (total of 4.3 acres) 

IA Areas draining to GS52: 900 0 

Period of Record 

7/26/0 1 to current year 

Gage 

Water-stage recorder and 0.6’ HS flume 

~~~ 

Figure 3-98. Map Showing GS52 Drainage Area. 

December 2004 3-98 
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W/EMM/WP-04-S WuANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.35 GS53: Drainage Swale Southeast of 903 Pad 

Location 

Drainage swale southeast of 903 Pad; State Plane: E2087071, N748074 

Drainaqe Area 

0 The basin includes a swale south and east of the 903 Pad (total of 10.1 acres) 

IA Areas draining to GS53: 900 0 

Period of Record 

8/1/01 to current year 

Gane 

Water-stage recorder and 0.6’ HS flume 

Figure 3-101. Map Showing GS53 Drainage Area. 

8 b December 2004 .. . 3-101 
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W/EMM/WP-04-SWMANLRPTO3. UN 
W E T S  Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.36 GS54: Drainage Swale East-Southeast of 903 Pad 

Location 

Drainage swale east-southeast of 903 Pad; State Plane: E2087476, N748 188 

Drainaae Area 

0 The basin includes a swale south and east of the 903 Pad (total of 9.5 acres) 

IA Areas draining to GS54: 900 0 

Period of Record 

8/22/01 to current year 

Gaae 

Water-stage recorder and 0.6’ HS flume 

Figure 3-104. Map Showing GS54 Drainage Area. 

December 2004 3-104 
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RF/EMM/WP-04-SWMANLRPTO3. UN 
W E T S  Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.37 GS55: Outfall to SID Draining 8881 Area 

Location 

Outfall of small wetland area south of B88l; State Plane: E20841 12, N747824 

Drainage Area 

0 The basin includes the entire area surrounding B881 (total of 14.8 acres) 

IA Areas draining to GS55: 800 0 

Period of Record 

4/8/02 to current year 

Gase 

Water-stage recorder and 120" V-notch weir box 

Figure 3-107. Map Showing GS55 Drainage Area. 

December 2004 89 3-107 
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W/EMWWP-O4-S WuANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.38 GS56: No Name Gulch 1350 feet Downstream of Landfill Pond 

Location 

No Name Gulch 1350 ft below Landfill Pond; State Plane: 2085908,753385 

Drainaae Area 

a The basin includes the entire area surrounding the Present Landfill (total of 106.9 acres); water 
from the area draining directly to the Landfill Pond is normally pump transferred to the A-Series 
Ponds 

a IA Areas draining to GS56: none 

Period of Record 

9/26/02 to current year 

Gaae 

Water-stage recorder and 9” Parshall flume 

Figure 3-1 10. Map Showing GS56 Drainage Area. 

December 2004 3-1 10 
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RF/EMM/WP-04-S WMANLRPT03. I/N 
RFETS Automated Su$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.39 GS57: Northeast Corner 6‘h and Cottonwood 

Location 

Ditch northeast of B444 area; State Plane: E2082847, N749006 

Drainaae Area 

0 The basin includes the northeast portion of the 400 Area (total of 8.6 acres) 

IA Areas draining to GS57: 400 0 

Period of Record 

3/13/02 to current year 

Gaae 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-1 13. Map Showing GS57 Drainage Area. 

December 2004 3-1 13 



RF/EMM/WP-OI-S WMA N L  RPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WYO4 POE Source Evaluations 
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Figure 3-774. WY03 Mean Daily Hydrograph at GS57: Northeast Corner 6th and Cottonwood. 
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RF/EMM/WP-04-SWMANLRT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0.45 

0.4 

w 

0 aa 
v) 

aa 
P 

0.35 

L 0.3 

4- aa 
,f 0.25 
0 
E 0' 0.2 

5 0.15 

.E 0.1 

lu r 
0 

n 

0.05 

0 

Date 

Figure 3-115. WYO2-03 Mean Daily Hydrograph at GS57: Northeast Corner 6th and Cottonwood. 
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RF/EMM/WP-OI-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.40 GS59: Woman Creek Upstream of Antelope Springs Confluence 

Location 

Woman Creek 900 ft upstream of Antelope Springs confluence; State Plane: E208323 1, N747137 

Drainaqe Area 

0 The basin includes upstream reaches of the Woman Creek; areas west of Highway 93 also 

1A Areas draining to GS59: None 

contribute runoff (total drainage acreage undetermined) 

0 

Period of Record 

1 1 /20/02 to current year 

Gaae 

Water-stage recorder and 1.5’ Parshall flume 

Figure 3-1 16. Map Showing GS59 Drainage Area. 
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RF/EMM/WP-O4-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-1 17. WY03 Mean Daily Hydrograph at GS59: Woman Creek Upstream of Antelope Springs Confluence. 
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RF/EMUWP-O4-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.41 GS60: Northern 8371 Subdrainage Area 

Location 

Ditch northeast of B371 along former PA perimeter road; State Plane: E208301 5, N75 1226 

Drainaae Area 

0 The basin includes areas on the west and north of B371/374 (total of 9.7 acres) 

IA Areas draining to GS60: 300 0 

Period of Record 

8/13/03 to current year 

Gaae 

Water-stage recorder and 6’ Parshall flume 

Figure 3-1 18. Map Showing GS60 Drainage Area. 

December 2004 3-118 
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RF/EMM/WP-O4-S WMA NLRP T03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.42 SWOO9: McKay Bypass Upstream of West Diversion 

Location 

McKay Bypass upstream of West Diversion; State Plane: E2079449, N750287 

Drainase Area 

0 The basin includes areas tributary to Upper Church and McKay ditches (total drainage acreage 

1A Areas draining to SW009: none 

undetermined) 

0 

Period of Record 

411 9/00 to 9/24/03 

Gase 

Water-stage recorder and 1 ’ Parshall flume 

Figure 3-120. Map Showing SWOO9 Drainage Area. 

December 2004 3-120 



RF/EMM/WP-O4-S WMA NL RPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-121. WY03 Mean Daily Hydrograph at SWOO9: McKay Bypass Canal Upstream of West Diversion. 
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RF/EMM/WP-OJ-SWMANLRPT03. UN 
RFETS Automated &$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.43 SW021: B991 Subdrainage Area 

Location 

Concrete pipe draining B991 and Solar Ponds area; State Plane: E2086077, N750187 

Drainage Area 

0 The basin includes most of the B991 area and portions of the Solar Ponds area (total of 25 acres) 

IA Areas draining to SW021: 900 0 

Period of Record 

5/6/03 to current year 

Gase 

Water-stage recorder and 1.5’ H-flume 

Figure 3-123. Map Showing SW021 Drainage Area. 

December 2004 3-123 
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RF/EMM/WP-04-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual ReDort and WY04 POE Source Evaluations 

3.2.44 SW022: East End of Central Avenue Ditch 

Location 

East end of Central Avenue Ditch; State Plane: E2086438, N749759 

Drainase Area 

e The basin includes the 1A south of Central Avenue Ditch (total of 76.1 acres) 

IA  Areas draining to SW022: 900, 800,600, 400, and 100 0 

Period of Record 

9/11/91 to current year 

Gase 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-125. Map Showing S W022 Drainage Area. 

December 2004 a 3-125 
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RF/EMM/WP-04-SWMANLRPTO3. L/1v 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.45 SW027: SID at Pond C-2 

Location 

East end of SID at Pond C-2; State Plane: E20885 15, N748067 

Drainaqe Area 

0 The basin includes the a portion of the southern IA and the area east of the inner fence and south 

IA Areas draining to S W027: 900, 800,600, and 400 

of the East Access Rd. (total of 215.9 acres) 

0 

Period of Record 

9/1 1/91 to current year 

Gaqe 

Water-stage recorder and dual, parallel 120' V-notch weirs 

Figure 3-128. Map Showing S W027 Drainage Area. 
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RF/EMM/WP-04-SWMANLRPTO3. UN 
RFETS Automated Su flace- Water Monitoring: WY03 Annual Report and WYO4 POE Source Evaluations 

3.2.46 SW036: SID South of 8664 Upstream of 400 Area Outfall 

Location 

SID 500 feet downstream of Original Landfill; State Plane: E2082579, N747762 

Drainage Area 

b The basin includes the majority of the hillside south of the 400 Area north of the SID (total of 
16.4 acres) 

e 1A Areas draining to S W036: None 

Period of Record 

6/13/02 to current year 

Gaae 

Water-stage recorder and 6” Parshall flume 

\ 

Figure 3-131. Map Showing SW036 Drainage Area. 
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RF/EMWWP-O4-S WMANLRPTO3. UN 
RFETS Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.47 SW055: Ditch South of 903 Pad at Inner Fence 

Location 

Ditch south of 903 Pad at Inner Fence; State Plane: E2086059, N748501 

Drainaqe Area 

0 The basin includes areas south and east of the 903 Pad (total of 17.3 acres) 

1A Areas draining to SW055: 900 0 

Period of Record 

5/22/01 to current year 

Gaae 

Water-stage recorder and 0.75’ H-flume 

Figure 3-134. Map Showing SW055 Drainage Area. 
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RF/EMM/WP-OI-SWMANLRPT03. UN 
RFETS Automated Sutj4ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.48 SWO91: North Walnut Creek Tributary Northeast of Solar Ponds 

Location 

North Walnut Creek tributary draining area northeast of Solar Ponds; State Plane: E2086267, 
N75 1775 

Drainaqe Area 

0 The basin includes the area northeast of the Solar Ponds (total of 10.2 acres) 

e IA Areas draining to SW091: 900 

Period of Record 

411 8/95 to current year 

Gase 

Water-stage recorder and 6” cutthroat flume; 1.5’ H-flume located 400 feet upstream prior to 
5/4/98. 

Figure 3-137. Map Showing SWO91 Drainage Area. 

December 2004 3-137 
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RF/EMM/WP-OI-SWMANLRPT03. UN 
W E T S  Automated Sudace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.49 SW093: North Walnut Creek 1300’ Upstream of A-1 Bypass 

Location 

North Walnut Creek 1300’ above A- 1 Bypass; State Plane: E2085026, N75 1720 

Drainaqe Area 

0 The basin includes the northern portion of the PA and portions of the western IA south (total of 

IA Areas draining to SW093: 900, 700, 500, 300, and 100 

242.7 acres) 

0 

Period of Record 

9/ 1 1 /9 1 to current year 

Gaqe 

Water-stage recorder and 36” suppressed, rectangular, sharp-crested weir to 1/27/03; rated stream 
section during new flume construction (S W093T; 1 /27/03-5/29/03). Three-foot H flume starting 
5/29/03 

Figure 3-140. Map Showing SW093 Drainage Area. 

December 2004 3-1 40 



RF/EMM/WP-04-S WMANLRPTO3. (/N 

W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-141. WY03 Mean Daily Hydrograph at SW093: North Walnut Creek Upstream of A-1 Bypass. 
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W/EMWWP-OJ-SWMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual ReDort and WY04 POE Source Evaluations 

3.2.50 SW118: North Walnut Creek 560' Upstream of Portal 3 

Location 

North Walnut Creek west of Portal 3; State Plane: E208296 1, N75 14 17 

Drainaqe Area 

0 The basin includes the North Walnut Creek drainage west of the PA and downstream of the West 

IA areas draining to SWl18: 300 

Diversion Ditch (total of 50.3 acres) 

e 

Period of Record 

9/11/91 to current year 

Gaae 

Water-stage recorder 169.5' V-notch weir 

Figure 3-143. Map Showing SW118 Drainage Area. 

December 2004 3-143 



RF/EMM/WP-OI-S WMA N L  RPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-144. WY03 Mean Daily Hydrograph at SW118: North Walnut Creek Upstream of Portal 3. 
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RF/EMM/WP-OJ-S WMANLRPTO3. UN 
W E T S  Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.51 SW119: Ditch along PA Perimeter Road North of Solar Pond 2078 

Location 

Ditch along PA Perimeter Road north of Solar Pond 207B; State Plane: E2084723, N75 1268 

Drainaae Area 

0 The basin includes areas north and east of the Solar Ponds (total of 7.8 acres) 

IA Areas draining to SWI 19: 900 0 

Period of Record 

4/4/0 1 to current year 

Gaae 

Water-stage recorder and 9” Parshall flume 

Figure 3-146. Map Showing S W l l 9  Drainage Area. 

December 2004 3-1 46 
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RF/EMM/WP-04-S WMANLRPTO3. (/N 

RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.52 SW120: Ditch along PA Perimeter Road North of Solar Pond 207A 

Location 

Ditch along PA Perimeter Road draining 77 1/774 area; State Plane: E2084682, N75 1269 

Drainase Area 

e The basin includes the northeast potion of the B771/774 subdrainage (total of 12.9 acres) 

IA Areas draining to S W 120: 700 e 

Period of Record 

3/14/00 to current year 

Gaae 

Water-stage recorder and 4” cutthroat flume 

Figure 3-149. Map Showing SWl20 Drainage Area. 
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W/EMM/WP-O.I-S WMANLRPTOR UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.53 SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate 

Location 

Pump discharge outfall for gravel pits northeast of West Gate; State Plane: E2075942, N750049 

Drainaqe Area 

0 The basin includes the gravel pit areas that are pump discharged to Rock Creek 

IA Areas draining to SW 134: none 0 

Period of Record 

5/4/94 to current year 

Gaqe 

Water-stage recorder and 6” Parshall flume with weir insert 

Figure 3-152. Map Showing SW134 Location. 
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RF/EMM/WP-O4-S WMANLRPTd3. UN 
RFETS Automated SurjGace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.54 8371 Bas and B371Subbas: 8371 Basement and Subbasement Footing Drain Outfalls 

Location 

B371 footing drain outfalls to a ditch tributary to North Walnut Creek 

B37 1 Bas; State Plane: E208283 1, N750362 

B37 1 Subbas; State Plane: E2082939, N750485 

Drainaqe Area 

0 NA 

Period of Record 

WY98 to current year 

Gaae 

1 1.4" V-Notch Weirs 

Flow data are not given in this report. Data can be found as reported in Appendix 1 of the Building 371 
Subsurface Drain System procedure (4-K14-SDS-37 1). 

Figure 3-1 55. Map Showing 8371 Basement and Subbasement Footing Drain Outfall Locations. 
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RF/EMM/WP-04-SWMANLRPT03. UN 
RFETS Automated Sur$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.2.55 995POE: WWTP Effluent 

Location 

Outfall for WWTP effluent at UV disinfection building; State Plane: 2086240, 750261 

Drainaqe Area 

0 NA; effluent discharges to Pond B-3 

Period of Record 

10/1/00 to current year; POE sampling began on 10/27/00; flow record reported is from WWTP 
facility system 

Gaqe 

60 Degree V-Notch Weir 

Figure 3-156. Map Showing 995POE Location. 
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W/EMM/  W P - 0 4 4  WMA NL RP T03. UN 
RFETS Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.3 PRECIPITATION DATA 

During WY03, 12 precipitation gages were operated as part of the automated surface-water monitoring network. 
The locations employ tipping-bucket rain gages generally mounted at ground level. Precipitation totals are logged 
on 5-  and/or 15-minute intervals. The gages are not heated and may not accurately record equivalent precipitation 
in snowfall. The following sections present multiple figures summarizing the precipitation data collected for 

Table 3-1. Monitoring Network Precipitation Gage Information. 

WY91-2003. 

pure 3-1 59. Map of Automated Surface- Water Monitoring Precipitation Gages: WY03. 

December 2004 3-159 
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RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-1 60. Total Precipitation for WY97-03. 
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Figure 3-1 61. Average Monthly Precipitation for WY97-03. 
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RF/EMM/WP-O4-S WMANLRPTO3. On 
RFETS Automated Sudace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-1 62. Relative Monthly Precipitation Totals for WY97-03. 
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Figure 3-1 63. Average Monthly Precipitation for WY03. 
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RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 
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Figure 3-1 64. Relative Monthly Precipitation Volumes for WY03. 
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Figure 3-1 65. Daily Precipitation Totals for WY03. 
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RFETS Automated Surface- Water Monitoring: WY03 Annual ReDort and WY04 POE Source Evaluations 

4. WATER-QUALITY SUMMARIES 
This section presents water-quality summaries for selected analytes for the period 10/1/96 through 9/30/03 
(WY97-03) for the locations operational in WY03. Radionuclides summarized in Section 4.1 include plutonium 
(Pu), americium (Am)’, uranium isotopes (U-233,234; U-235; U-238), and tritium. Additionally, the POE metals 
(total beryllium [Be], dissolved cadmium [Cd], total chromium [Cr], dissolved silver [Ag]) are summarized in 
Section 4.2. Many additional analyses are also performed based on the specific monitoring objective. The results 
and evaluation for these analytes are presented in detail in the specific sections (Section 6 through 15) by 
monitoring objective. 

4.1 RADIONUCLIDES 

The following summaries include all results that were not rejected through the validation process. When a 
negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to blank correction, then a 
value of 0.0 pCi/L is used for calculation purposes. When a sample has a corresponding field duplicate, the value 
used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. When a sample has multiple 
‘real’ analyses (Site requested ‘reruns’), the value used in calculations is the arithmetic average of the multiple 
‘real’ analyses. Total uranium is calculated by summing the activities for the analyzed isotopes (U-233,234 + U- 

The PdAm ratio is calculated for each sample by dividing the Pu result by the corresponding Am result. Ratios 
are only calculated for samples where both the Pu and Am results are greater than 0.01 5 pCi/L (generally the 
MDA for Pu and Am analyses) to exclude ratios for very low results with high relative error. 

The U-233,234/U-238 ratio is calculated for each sample by dividing the U-233,234 result by the corresponding 
U-238 result. Ratios are only calculated for samples where both the U-233,234 and U-238 results are greater than 

235 + U-238). 

0.025 pCi/L (generally the MDA for these isotope analyses) to exclude ratios for very low results withhigh 
relative error. 

Each table includes only those locations that collected samples that were analyzed for the referenced analyte. 
Maps are also included showing the spatial variation of the location-specific median value for the referenced 
parameter. Only locations that had four or more individual results are mapped. Since tritium was analyzed for 
only eight locations, no map is presented. 

Table 4-1. Summary Statistics for Tritium Analytical Results in WY97-03. 

Note POEs and POCs are highlighted in bold 

In this report, ‘plutonium’ or ‘Pu’ refers to Pu-239,240 and ‘americium’ or ‘Am’ refers to Am-241. 

The 8Sth percentile is calculated using non-parametric methods. 
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Table 4-2 and Figure 4-1 show that median Pu activities for the majority of locations outside the IA are below the 
action level of 0.15 pCi/L9. Outside the IA, only GS42, GS5 1 ,  GS52, GS53, and SW055 had median activities 
greater than 0.15 pCi/L. These activities are likely due to the proximity of these monitoring location drainage 
areas to the 903 Pad. Several locations within the IA showed median Pu activities greater than 0.15 p C i L  

Table 4-2. Summary Statistics for Pu-239,240 Analytical Results in WY97-03. 

a The action levels noted in this section only apply to POEs (995POE, GSIO, SW027, and SW093; Section 12) compared to 
30-day averages. The same numeric values are applied as standards only at POCs (GSOI, GS03, GSO8, GSI 1, and GS31; 
Section 13) compared to 30-day averages. Comparisons of standards and action levels to other locations are noted in this 
section for reference only. POEs and POCs are highlighted in bold in the tables. 
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Table 4-3 and Figure 4-2 show that median Am activities for the majority of locations outside the IA are below 
the action level of 0.15 pCi/L'O. Outside the IA, only and GS5 1 and SW055 had median activities greater than 
0.15 pCi/L. These activities are likely due to the proximity of these monitoring location drainage areas to the 903 
Pad. Several locations within the IA showed median Am activities greater than 0.15 pCi/L. 

Table 

l o  The action levels noted in this section only apply to POEs (995POE, GSlO, SW027, and SW093; Section 12) compared to 
30-day averages. The same numeric values are applied as standards only at POCs (GSO I ,  GS03, GS08, GS 1 I ,  and GS3 1 ; 
Section 13) compared to 30-day averages. Comparisons of standards and action levels to other locations are noted in this 
section for reference only. POEs and POCs are highlighted in bold in the tables. 
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ote: Only locations with four or more results are mapped 

Figure 4-2. Map Showing Median Am-241 Activities for WY97-03. 
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Table 4-4 and Figure 4-3 show that median total uranium activities for all but one location are below the action 
level of IO pCi/L ( 1  1 pCi/L for Woman Creek)." Location SW036 showed median activities greater than the 
action level. This activity is likely due to the proximity of SW036 to the Original Landfill. Locations GS32, 
GS43, SWI 19, and SW120 showed sample results greater than the action level. These activities are likely due to 
the proximity of GS43 to Building 886 and GS32, SWI 19, and SW120 to the Solar Ponds. Similarly, the higher 
results measured at SW021, SW091, SW093, and S W l 1 9  are also likely due to their proximity to the Solar Ponds. 
GS44 measures footing drain flows from B77 I ,  baseflow for GS55 is sustained by footing drain flows from B88 1, 
and baseflow for both GSlO and GS40 is sustained by footing drain flows from the 700 Area. The measurements 
at these locations may be due to naturally occurring uranium in the intercepted groundwater. 

Table 4-4. Summary Statistics for Total Uranium Analytical Results in WY97-03. 

" The action levels noted in this section only apply to POEs (995POE, GSIO, SW027, and SW093; Section 12) compared to 
30-day averages. The same numeric values are applied as standards only at POCs (GSOI, GS03, GS08, GS 1 I ,  and GS3 1 ; 
Section 13) compared to 30-day averages. Comparisons of standards and action levels to other locations are noted in this 
section for reference only. POEs and POCs are highlighted in bold in the tables. 
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Figure 
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Table 4-5 and Figure 4-4 show that the highest U-233,234 activities were measured at GS32, GS43, and SW036. 
These activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, 
respectively, and SW036 to the Original Landfill. Similarly, the higher results measured at SWI 19 and SW120 
are likely due to their proximity to the Solar Ponds. Baseflow for GS22 is sustained by footing drain flows from 
the 400 Area, baseflow for GS55 is sustained by footing drain flows from B881, and baseflow for GS40 is 
sustained by footing drain flows from the 700 Area. The measurements at these locations may be due to naturally 
occurring uranium in the intercepted groundwater. 

Table 4-5. Summary Statistics for U-233,234 Analytical Results in WY97-03. 

Note: POEs and POCs are highlighted in bold. 
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Figure 4-4. Map Showing Median U-233,234 Activities for WY97-03. 
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Table 4-6 and Figure 4-5 show that the highest U-235 activities were measured at GS32, GS43, and SW036. 
These activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, 
respectively, and SW036 to the Original Landfill. 

Table 4-6. Summary Statistics for U-235 Analytical Results in WY97-03. 
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Figure 
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Table 4-7 and Figure 4-6 show that the highest U-238 activities were measured at GS32, GS40, GS43, and 
SW036. These activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, 
respectively, and SW036 to the Original Landfill. Similarly, the higher results measured at SWI 19 and SW120 
are likely due to their proximity to the Solar Ponds. Baseflow for GS55 is sustained by footing drain flows from 
B88 1, and baseflow for GS40 is sustained by footing drain flows from the 700 Area. The measurements at these 
locations may be due to naturally occurring uranium in the intercepted groundwater. 

Table 4-7. Summary Statistics for U-238 Analytical Results in WY97-03. 
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Table 4-8 lists the average Pu/Am activity ratios for all locations where samples are analyzed for Pu and Am. A 
ratio greater than one indicates Pu activity in excess of Am activity. Conversely, a ratio less than one indicates 
Am activity in excess of Pu activity. Generally, Pu activities are greater than Am activities in surface water at the 
Site. However, several locations in the IA show ratios less than one (Figure 4-7). The significance of these lower 
ratios has been extensively evaluated in the various Source Evaluation reports for GSlO (see Section 6). The 
higher ratios at GS42, GS51, GS52, GS53, SW027, and SW055 are likely due to their proximity to the 903 
Pad/Lip area. The high ratio at GS08 is due to a few unusual results with higher Pu and very low Am. 

Table 4-8. Average Pu/Am Ratios for Analytical Results in WY97-03. 

I GS56 I I * I 

* - No results greater than 0.0 15 pCilL 
POEs and POCs are highlighted in bold 
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Location 
GSOl 
GS03 
GS08 

Samples [N]" Average U-233,234 I U-238 Ratio 
17 1.29 
32 1.20 
93 1.09 

December 2004 

GS42 
GS43 
GS44 

6 0.89 
23 2.16 
31 1 25 

I GS49 I 24 I 1.11 I 

sw120 I 27 I 1.43 
995POE 35 0.94 

Note: '- Number of samples where both U-233,234 and U-238 were greater than 0 
POEs and POCs are highlighted in bold. 
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Total Be 
Dissolved Cd 

Total Cr 
Dissolved Ag 

4.2 POE METALS 

The following summaries include all results that were not rejected through the validation process. When an 
‘undetect’ is returned from the lab for metals analyses, then half the detection limit is used for calculation 
purposes. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested 
‘reruns’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. 

[NI [pg/L] [pgll] [pall] 
214 37.9% 0.12 0.50 2.50 
205 52.2% 0.06 0.16 0.62 
215 17.7% 2.10 5.99 36.60 
204 89.2% 0.1 1 0.18 1.10 

Table 4-10. Summary Statistics for PO€ Metals Results from GSlO in WY97-03. 

Total Be 
Dissolved Cd 

Total Cr 
Dissolved Ag 

I Analyte I Samples I Undetect I Median I 85m Percentile I Maximum 1 

[NI [pgll] [pg/L] [pgll] 
52 57.7% 0.085 0.50 0.75 
52 63.5% 0.050 0.15 0.70 
52 11.5% 1.475 2.40 9.60 
52 84.6% 0.125 0.24 0.72 

Table 4-1 1. Summary Statistics for POE Metals Results from SW027 in WY97-03. 

I Analvte I Samples I Undetect I Median I 85‘h Percentile I Maximum 1 

Table 4-12. Summary Statistics for POE Metals Results from SW093 in WY97-03. 

a 

a 
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Analyte 
P~-239,240 

Am-24 1 
U-233,234 

U-235 
U-238 

5. LOADING ANALYSIS 

MasslActivity (gICi) 
14.085 
0.292 

1.6 E+02 
4.63 E+05 
2.98 E+06 

This section provides a summary of actinide loads for RFCA POEs and POCs. These locations collect continuous 
flow paced composite samples for laboratory analysis. The nature of the continuous sampling during all flow 
conditions allows for more accurate load estimations compared to storm-event sampling. The activity for each 
composite sample (pCi/L) is multiplied by the corresponding stream discharge (L) during the composite sample 
period, to yield the load (pCi). The total pCi value is then converted to micrograms (pg) using the conversion 
factors in Table 5-1 .Iz A detailed description of the method for load estimation is given in Appendix B 1 : Data 
Evaluation Methods. 

5.1 SITE-WIDE 

This section summarizes the calculated site-wide Pu and Am loads for selected locations. Total uranium data 
collection began at GSOl and GS03 at the beginning of WY03, as such only WY03 data are shown. The 
following points are noted: 

0 Figure 5-1 shows that the Site retention ponds are effective at removing Pu from the water column. The A- 
and B-Series Ponds remove 69% of the Pu load from the IA in Walnut Creek, while Pond C-2 removes 74% 
of the Pu load from the IA in Woman Creek. For lower Walnut Creek, there is a small calculated Pu loss 
between the terminal ponds and GS03. For lower Woman Creek, however, there is a significant gain in Pu 
load between Pond C-2 and GSOl . This is likely due to transport of diffuse, low-level Pu contamination in 
the much larger flow volumes measured at GSOl (2013 acre-feet [ac-ft] at GSOl; 206 ac-ft at GS31). The 
volume-weighted Pu activity of 0.006 pCi/L at GSOl is significantly below the standard of 0.15 pCi/L. 

Figure 5-2 shows that the Site retention ponds are effective at removing Am from the water column in Walnut 
Creek. The A- and B-Series Ponds remove 86% of the Am load from the IA in Walnut Creek. However, 
Pond C-2 only removes a calculated 16% of the Am load from the IA in Woman Creek. This small removal 
is likely due to the small loads measured and the near detection limit activities introducing measurement error. 
Additionally, the routine testing of the outlet works at Pond C-2 results in higher Am concentrations being 
discharged (the outlet works intake is located very close to the pond bottom sediments), though the 30-day . 
Am averages have not been reportable compared to the 0.15 pCi/L standard. For lower Walnut Creek, there is 
a small calculated Am gain between the terminal ponds and GS03. For lower Woman Creek, however, there 
is a significant gain in Am load between Pond C-2 and GSOl. This is likely due to transport of diffuse, low- 

0 

l 2  In the following tables and plots, values are rounded for clarity. 

I' The U-234 conversion factor was used to represent U-233,234 due to the small relative abundance of U-233. 
a 
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level Am contamination in the much larger flow volumes measured at GSOl (2013 ac-ft at GSOl; 206 ac-ft at 
GS3 1). The volume-weighted Am activity of 0.004 pCiL at GSOl is significantly below the standard of 0.15 
pCi/L. 

Uranium analysis at both GSOl and GS03 began in WY03. Figure 5-3 shows that the Site retention ponds 
have very little effect on uranium activities. Since uranium is far more likely to be transported as a dissolved 
constituent, this lack of removal due to physical settling is expected. In fact, the site retention ponds show a 
slight gain in total uranium loads, likely caused by groundwater entering the ponds. For lower Walnut Creek, 
there is a 21% calculated uranium gain between the terminal ponds and GS03. For lower Woman Creek, 
however, there is a much larger 51 1% gain in uranium load between Pond C-2 and GSOl. This is likely due 
to naturally occurring uranium in the much larger flow volumes measured at GSOl (2013 ac-ft at GSOI; 206 
ac-ft at GS3 1). The volume-weighted total uranium activity of 1.24 pCi/L at GSO 1 is significantly below the 
standard of 11  pCi/L. 

0 

December 2004 5-2 



RF/EMM/WP-OI-S WMANLRPTO3. UN 
W E T S  Automated Su f a c e -  Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

Figure 5-1. Site- Wide Relative Pu Loading Schematic: W97-03. 
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Note: Location symbols are displayed proportional to calculated load and shaded according to activity ranges in legend 

Figure 5-3. Site- Wide Relative Total Uranium Loading Schematic: WY03. 
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5.2 FENCELINE POINTS OF COMPLIANCE 

This section summarizes the calculated offsite Pu and Am loads from Walnut and Woman Creeks. The following 
points are noted: 

0 Walnut Creek accounts for 78% and 77% of the Pu (Figure 5-8) and Am (Figure 5-10) loads, respectively, 
from the Site. The fact that Walnut Creek accounts for 61% of the combined Walnut and Woman Creek flow 
volumes (Section 3.2.1) show that the activities in Walnut Creek are somewhat higher than Woman Creek. 

Both Pu and Am loads have decreased in recent years as Site closure activities are likely to have reduced 
discharge volumes and eliminated source terms. 

Uranium analysis at both GSOl and GS03 began in WY03. Walnut Creek accounts for 69% of the total 
uranium (Figure 5-1 1) load from the Site. 

0 

0 

Table 5-2. Offsite Pu and Am Loads from Walnut and Woman Creeks: W97-03. 

Note: During WY97, flows from Woman Creek were routinely diverted to Mower Ditch for subsequent monitoring at GS02 (Figure 3-1). Therefore, the 
load calculated for Woman Creek at Indiana Street (GSOI) includes the water that was measured at GS02. The estimated load diverted to CS02 is calculated 
by multiplying the WY97 volume-weighted activities at GSOl by the streamflow volume measured at GS02, and converting for units. This diverted load is 
then added to the calculated load at GSOl to obtain the total WY97 load at GSOI. For subsequent water years, the Mower diversion structure has  been 
upgraded and configured to prevent Woman Creek flows from entering the Mower Ditch. 
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Figure 5-4. Combined Annual Pu and Am Loads from Walnut and Woman Creeks: WY97-03. 
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Figure 5-6. Relative Am Loading Schematic for Walnut and Woman Creeks: WY97-03. 
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Figure 5-7. Annual Pu Loads from Walnut and Woman Creeks: WY97-03. 

0 

/ Walnut Creek (GS03) 
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Figure 5-8. Relative Pu Load Totals from Walnut and Woman Creeks: WY97-03. 

December 2004 5-9 



RF/EMM/WP-OJ-S WMANLRPTO3. UN 
W E T S  Automated Sur$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.0 

2.5 

2.0 
m 
1. 
C 

0 m 
.- 
2 1.5 

e 
9 
E a 

F 

1 .o 

0.5 

0.0 
1997 1998 1999 2000 2001 

Water Year 

2002 2003 I 
Figure 5-9. Annual Am Loads from Walnut and Woman Creeks: WY97-03. 
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Figure 5-10. Relative Am Load Totals from Walnut and Woman Creeks: WY97-03. 
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Figure 5-1 1. Relative Total Uranium Loading Schematic for Walnut and Woman Creeks: WY03. 
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I Water Year 
U-233,234 (9) 

Walnut Creek I Woman Creek 
I I 2003 I 0.1 13 I 0.054 I 1 

Water Year 
2003 

Table 5-4. U-235 Loads from Walnut and Woman Creeks: WY03. 

U-235 (9) 
Walnut Creek I Woman Creek 

11.89 I 5.55 

’ Water Year 
2003 

Table 5-5. U-238 Loads from Walnut and Woman Creeks: WY03. 

U-238 (9) 
Walnut Creek Woman Creek 

1737.7 782.7 

32% 
Woman Creek (GSO1) 

Walnut Creek (GS03) 
68% 

Figure 5- 12. Relative U-233,234 Load Totals from Walnut and Woman Creeks: WY03. 
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1 Walnut Creek (GS03) 
68% I Walnut Creek (GS03) 
68% 

Figure 5-13. Relative U-235 Load Totals from Walnut and Woman Creeks: WY03. 

Woman Creek (GSO1) 
31% 

(GS03) 

Figure 5-14. Relative U-238 Load Totals from Walnut and Woman Creeks: WY03. 

December 2004 5-1 3 



RF/EMM/WP-O4-SWMANLRpTO3. UN 
RFETS Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

5.3 WALNUT CREEK (POC GS03) 

This section summarizes the calculated Pu and Am loads in Walnut Creek at GS03 (Walnut and Indiana Street), 
GS08 (Pond B-5), and GSI 1 (Pond A-4). Total uranium data collection began at GS03 on 11/5/02, as such only 
WY03 data are shown. The following points are noted: 

0 Annual Pu and Am loads vary by up to two orders of magnitude year-to-year (Figure 5-18 and Figure 5-21). 

0 Pu and Am loads appear to be decreasing at GS03 (Figure 5- 17). 

0 Pu and Am loads from B-5 are significantly greater than loads from A-4 (Table 5-6 and Table 5-7), a result of 
both higher activities and larger discharge volumes. 

Total Pu loads from A-4 and B-5 are marginally greater than the loads at GS03 (Figure 5-1 Sand Figure 5-19), 
indicating a small loss of load (8%) to the Walnut Creek streambed below A-4 and B-5. 

Total Am loads from A-4 and B-5 are marginally less than the loads at GS03 (Figure 5-16 and Figure 5-22), 
indicating a small gain of load (10%) from tributaries and the Walnut Creek streambed below A-4 and B-5. 

Total WY03 uranium loads from A-4 and B-5 are less than the loads at GS03 (Figure 5-24 and Figure 5-26), 
indicating a small gain of load (21%) from tributaries and the Walnut Creek streambed below A-4 and B-5. 

0 

0 

0 

Table 5-6. Pu Loads at GS03, GS08, and GSl1: WY97-03. 

Table 5-7. Am Loads at GS03, GS08, and GS11: WY97-03. 

I I I I I I I 
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L J  

Note: Location symbols are displayed proportional to calculated load and shaded according to activity ranges in legend. When the City of Broomfield is running water in the McKay Ditch from the S .  Boulder 
Diversion Canal to Great Western Reservoir, this water is routed through the Broomfield Diversion Pipeline around GS03 to the north. 

Figure 5-15. Relative Pu Loading Schematic for Lower Walnut Creek: WY97-03. 
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Figure 5-17. Annual Pu and Am Loads at GS03: WY97-03. a 
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Figure 5-19. Relative Pu Load Totals at GS03, GSO8, and GSll :  WY97-03. 
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Figure 5-20. Annual Pu Load Gain/Loss for Walnut Creek: W97-03. 

December 2004 5-18 



RF/EMM/WP- 04-S WMA NLRP T03. UN 
RFETS Automated Sudace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

3.5 

3.0 

2.5 

m a 
E 2.0 

s U 

A 

$ 1.5 
E a 

c 

1 .o 

0.5 

0.0 

0 : 

Lo 0 

I I- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ - - - - - _ _ - _ - - _  

0 h L o d  v) 
9 9 _ -  - -0 - - -  - -  - -~ - - - -2 - - -  - -0-  - - - 

- 0  

1 7 

c: 0 - 
2001 2002 2003 

Water Year 
1997 1999 2000 

Figure 5-21. Annual Am Loads at GS03, GS08, and GS11: WY97-03. a 
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Figure 5-22. Relative Am Load Totals at GS03, GS08, and GS11: WY97-03. 
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I Water Year 

-16% 
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~~ 
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Figure 5-23. Annual Am Load Gain/Loss for Walnut Creek: WY97-03. 

Table 5-8. U-233,234 Loads at GS03, GS08, and GS11: WY03. 

U-235 (9) 
Pond A 4  [GSll]  I Pond BS [GSO8] I Walnut Cr. Terminal Ponds I POC GS03 I Percent 

2003 

I I I I I I GainlLoss 
2003 0.052 0.033 0.085 0.113 I 34% 

GainlLoss 
6.22 3.41 9.63 11.89 23% 

Table 5-9. U-235 Loads at GS03, GS08, and GS11: WY03. 

I Water Year 
U-238 (9) 

Pond A 4  [GSll]  I Pond B-5 [GSOS] I Walnut Cr. Terminal Ponds I POC GS03 I Percent 

2003 

Table 5-10. U-238 Loads at GS03, GS08, and GS11: WY03. 

GainlLoss 
849.1 591.9 1441.0 1737.7 21 % 

a 

a 
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\ 
b d  
6. 

Note: Location symbols are displayed proportional to calculated load and shaded according to activity ranges in legend. When the City of Broomfield is running water in the McKay Ditch from the S .  Boulder 
Diversion Canal to Great Western Reservoir, this water is routed through the Broomfield Diversion Pipeline around GS03 to the north. 

Figure 5-24. Relative Total Uranium Loading Schematic for Lower Walnut Creek: WY03. 
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Figure 5-25. Annual Total Uranium Loads at GS03, GS08, and GS11: WY03. 
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Figure 5-26. Relative Total Uranium Load Totals at GS03, GS08, and GS11: WY03. 
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5.4 WOMAN CREEK (POC GSO1) 

This section summarizes the calculated Pu and Am loads in Woman Creek at GSOl (Woman Cr. at Indiana Street) 
and GS3 1 (Pond C-2). Total uranium data collection began at GSOl on 2/3/03, as such only WY03 data are 
shown. The following points are noted: 

0 Annual Pu and Am loads generally vary by up to two orders of magnitude year-to-year (Figure 5-30 and 
Figure 5-33). 

Pu and Am loads appear to be decreasing at GSOl (Figure 5-29). 

Total Pu loads from C-2 are significantly less than the loads at GSOl (Figure 5-3 l), indicating a significant 
gain of load from the Woman Creek drainage. 

Total Am loads from C-2 are significantly less than the loads at GSOl (Figure 5-34), indicating a significant 
gain of load from the Woman Creek drainage. 

Total WY03 uranium load from C-2 is less than the load at GSOl (Figure 5-36 and Figure 5-38), indicating a 
significant gain of load (512%) from tributaries and the Walnut Creek streambed below C-2. 

0 

0 

0 

0 

Table 5-11. Pu Loads at GSOl and GS31: WY97-03. 

Note: During WY97, flows from Woman Creek were routinely diverted to Mower Ditch for subsequent monitoring at GS02 (Figure 3-1). Therefore, the 
load calculated for Woman Creek at Indiana Street (GSOI) includes the water that was measured at GS02. The estimated load diverted to GS02 is 
calculated by multiplying the WY97 volume-weighted activities at GSOl by the streamflow volume measured at GS02, and converting for units. This 
diverted load is then added to the calculated load at GSO 1 to obtain the total WY97 load at GSOl. For subsequent water years, the Mower diversion 
structure has been upgraded and configured to prevent Woman Creek flows from entering the Mower Ditch. 

Table 5-12. Am Loads at GSOl and GS31: WY97-03. 

Note: During WY97, flows from Woman Creek were routinely diverted to Mower Ditch for subsequent monitoring at GS02 (Figure 3-1). Therefore, the 
load calculated for Woman Creek at Indiana Street (GSOI) includes the water that was measured at GS02. The estimated load diverted to GS02 is 
calculated by multiplying the WY97 volume-weighted activities at GSOl by the streamflow volume measured at GS02, and converting for units. This 
diverted load is then added to the calculated load at GSOl to obtain the total WY97 load at GSOI. For subsequent water years, the Mower diversion 
structure has been upgraded and configured to prevent Woman Creek flows from entering the Mower Ditch. 

a 
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Figure 5-29. Annual Pu and Am Loads at GSOl: W97-03.  
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Figure 5-30. Annual Pu Loads at GSOl and GS31: WY97-03. 
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Figure 5-31. Relative Pu Load Totals at GSOl and GS31: WY97-03. 
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Figure 5-32. Annual Pu Load Gain/Loss for Woman Creek: WY97-03. 
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Figure 5-33. Annual Am Loads at GSOl and GS31: WY97-03. 
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Figure 5-34. Relative Am Load Totals at GSOl and GS31: WY97-03. 
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I Water Year 
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GainlLoss 
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Figure 5-35. Annual Am Load GaidLoss for Woman Creek: WY97-03. 

Table 5-13. 

-Table 5-14. 

Table 5-15. 

U-235 Loads at GSOl and GS31: WY03. 

U-238 Loads at GSOl and GS31: WY03. 
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Figure 5-37. Annual Total Uranium Loads at GSOl and GS31: WY03. 0 
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Figure 5-38. Relative Total Uranium Load Totals at GSOl and GS31: WY03. 

December 2004 5-31 



RF/EMM/WP-OJ-SWMANLRT03. UN 
RFETS Automated S u ~ a c e -  Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

2002 0.1 12.9 
2003 5.4 111.5 
Total 142.4 693.7 

5.5 TERMINAL RETENTION PONDS 

This section summarizes the calculated Pu, Am, and isotopic uranium loads from terminal ponds A-4, B-5, and C- 
2. The following points are noted: 

Annual Pu and Am loads vary significantly year-to-year (Figure 5-41 and Figure 5-43). 

Pond B-5 accounts for a majority (76%) of the Pu load from the Site terminal ponds (Figure 5-42). 

Pond B-5 accounts for a majority (67%) of the Am load from the Site terminal ponds (Figure 5-44). 

Annual isotopic uranium loads are more consistent year-to-year (Figure 5-46, Figure 5-48 and Figure 5-50). 

Pond A-4 accounts for a majority (54%) of the isotopic uranium loads from the Site terminal ponds (Figure 
5-47, Figure 5-49 and Figure 5-5 1). 

0.2 0.02 0.27 0.00 
11.0 0.20 0.45 0.09 
68.0 2.55 6.73 0.81 

Table 5-16. Pu and Am Loads from Terminal Ponds A-4, 6-5, and C-2: W97-03. 
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Figure 5-40. Relative Am Loading Schematic for Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-41. Annual Pu Loads from Terminal Ponds A-4, B-5, and C-2: W97-03. a 
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Figure 5-42. Relative Pu Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-43. Annual Am Loads from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-44. Relative Am Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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1997 0.055 

Table 5-77. U-233,234 Loads from Terminal Ponds A-4,B-5, and C-2: WY97-03. 
a 

0.018 I 0.005 

I U-233,234 (9) 
I Water Year I Pond A 4  I Pond 8-5 I Pond C-2 

1998 
1999 
2000 

0.083 0.037 0.014 
0.041 0.033 0.009 
0.01 8 0.036 0.00; NO C-2 

I I Discharge 
2001 0.036 0.035 I 0.004 
2002 
2003 
Total 

0.005 0.019 0.000 
0.052 0.033 0.007 
0.289 0.212 0.038 

I 2000 I 2.25 I 3.95 I 0.00: No C-2 I I 
~ ~~ ~... I I 

I WaterYear 
U-235 (9) 

PondA4 I Pond 8-5 I Pond C-2 

1998 
1999 

9.04 4.63 1.09 
5.29 5.29 1.66 

I 1 Discharge 
2001 4.20 I 3.16 

December 2004 

0.34 

5-3 7 

2003 I 6.22 3.41 1.04 

Water Year 

1997 
1998 
1999 
2000 

U-238 (9) 
Pond A 4  Pond B-5 Pond C-2 

[GSI I] [GS08] [GS31] 
1006.6 323.7 102.4 
1602.2 647.9 342.1 
762.5 625.4 187.5 
309.5 583.0 0.00; NO C-2 

2001 
2002 

Discharge 
634.2 570.3 66.6 
92.9 343.1 0.6 

2003 
Total 

849.1 591.9 127.8 
5257.0 3685.3 827.0 
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Figure 5-45. Relative Total Uranium Loading Schematic for Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-46. Annual U-233,234 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-47. Relative U-233,234 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-48. Annual U-235 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-49. Relative U-235 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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Figure 5-50. Annual U-238 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-03. a 
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Figure 5-51. Relative U-238 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-03. 
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5.5.1 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the A- and B-Series Ponds. Since 
water transfers occur between ponds, the load analysis below is performed for both pond series combined. The 
influent load sources are GSlO and the WWTP (South Walnut), and SW093 (North Walnut). The effluent loads 
are GS08 (Pond B-5 outlet) and (3.911 (Pond A-4 outlet). The following points are noted: 

A- and B-Series Ponds (POCs GS08 and GS11) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total Pu load removal by Pond A-4 and B-5 is calculated as 69% (Table 5-20) 

Figure 5-52 shows GSlO with the highest influent Pu activity and load 

Annual Pu loads both into and out of Ponds A-4 and B-5 appear to decreasing over time (Figure 5-53) 

Total Am load removal by Pond A-4 and B-5 is calculated as 86% (Table 5-21) 

Figure 5-56 shows GSlO with the highest influent Am activity and load 

Annual Pu and Am loads vary significantly year-to-year (Figure 5-53 and Figure 5-57) 

Figure 5-60 shows GSlO with the highest influent total uranium activity, while SW093 shows the highest 
total uranium load (larger flow volumes at SW093) 

Figure 5-60 shows GSI 1 with the highest effluent total uranium activity and load 

Annual isotopic uranium loads are more consistent year-to-year (Figure 5-61, Figure 5-64 and Figure 5-67) 

There is little isotopic uranium load removal in Ponds A-4 and B-5. Some years show gains while others 
show losses (Figure 5-63, Figure 5-66, and Figure 5-69). WY2002 shows abnormally high removal, most 
likely due to the drought conditions resulting in less groundwater flowing to the ponds 

Table 5-20. Pu Load Summary for the A- and B-Series Ponds: WY97-03. 
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Note: Location symbols are displayed proportional to calculated load and shaded according to activity ranges in legend. 

Figure 5-52. Relative Pu Loading Schematic for the A- and 6-Series Ponds: WY97-03. 
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Figure 5-53. Annual Pu Loads for the A- and B-Series Ponds: WY97-03. 
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Figure 5-54. Relative Pu Load Totals for the A- and 6-Series Terminal Ponds: WY97-03. 

December 2004 5-44 



W/EMM/WP-04-SWMANLRPT03. I/N 
WETS Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

100% 

90% 

80% 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

0% 

92% 
- - - - - - 1  Pu-239,240 c - - - 

81% 

1997 1998 1999 2000 2001 2002 2003 

Water Year 

Figure 5-55. Annual Pu Load Removal for the A- and B-Series Ponds: WY97-03. 
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Figure 5-57. Annual Am Loads for the A- and B-Series Ponds: WY97-03. a 
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Relative Am Load Totals for the A- and B-Series Ponds: WY97-03. 
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Figure 5-59. Annual Am Load Removal for the A- and 6-Series Ponds: W97-03. 
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Figure 5-60. Relative Total Uranium Loading Schematic for the A- and B-Series Ponds: WY97-03. 
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Table 5-22. U-233,234 Load Summary for the A- and B-Series Ponds: WY97-03 

I Total I 0.071 I 0.197 1 0.229 I 0.212 0.289 -1 % I 
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Figure 5-61. Annual U-233,234 Loads for the A- and B-Series Ponds: WY97-03. 
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Figure 5-62. Relative U-233,234 Load Totals for the A- and B-Series Ponds: W97-03.  
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Figure 5-63. Annual U-233,234 Load Removal for the A- and B-Series Ponds: W97-03.  
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Table 5-23. U-235 Load Summary for the A- and B-Series Ponds: W97-03  

N 
‘9 

~ 

1997 

i 
1998 

0 

2 

1999 2000 2001 2002 

Water Year 

m 
(9 

2003 

N 

1 
Figure 5-64. Annual U-235 Loads for the A- and B-Series Ponds: WY97-03. 
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Figure 5-65. Relative U-235 Load Totals for the A- and B-Series Ponds: WY97-03. 
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Figure 5-66. Annual U-235 Load Removal for the A- and B-Series Ponds: WY97-03. 
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Table 5-24. U-238 Load Summary for the A- and 8-Series Ponds: WY97-03. 

2500 

I I 0 Influent to A- and &Series Ponds 

2000 

I 0 Effluent from Pond A 4  (GSll] I x 
D 2 

5 
m 
E 1500 .- z 

ii .. - 
ID 

N 
ID 

€+ 500 I D - - - -  

0 
d 

L 0 
2002 2000 2001 

Water Year 

2003 1997 1998 1999 

Figure 5-67. Annual U-238 Loads for the A- and 8-Series Ponds: WY97-03. 
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Figure 5-68. Relative U-238 Load Totals for the A- and B-Series Ponds: WY97-03. 
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Figure 5-69. Annual U-238 Load Removal for the A- and B-Series Ponds: WY97-03. 
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1 

e 
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5.5.2 Pond C-2 (POC GS31) 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for Pond C-2. The influent load 
source is SW027 (SID at Pond C-2 inlet). The effluent loads are calculated at GS31 (Pond C-2 outlet). The 
following points are noted: 
0 

0 

0 

Total Pu load removal by Pond C-2 is calculated as 74% (Table 5-25; Figure 5-70). 

Total Am load removal by Pond C-2 is calculated as 16% (Table 5-26; Figure 5-74). 

WY98 and WYOl show that Am load from Pond C-2 exceeded inflow load. Similarly, for WYOl and WY02 
Pu load from Pond C-2 exceeded inflow load. This lack of removal is likely due to the fact that higher 
activity samples were collected during pond dewatering to allow for video surveillance of the outlet works 
and routine valve tests. During these types of operations, the outlet works valve on the bottom (essentially in 
the pond bottom sediments) of the pond is used to drain the pond. At these low pond levels, higher turbidity 
values are expected. Since Pu and Am are transported in association with particulate matter, the higher 
activities are expected. 

Annual Pu and Am loads vary significantly year-to-year (Figure 5-71 and Figure 5-75). 

Annual isotopic uranium loads also vary significantly year-to-year (Figure 5-79, Figure 5-82 and Figure 

There is significant isotopic uranium load gain in Pond C-2. This may be caused by groundwater with 
naturally occurring uranium entering Pond C-2 (Figure 5-80, Figure 5-83 and Figure 5-86). WY2002 shows 
abnormally high removal, most likely due to the drought conditions resulting in less groundwater flowing to 
the pond. 

ti' 

0 

0 

5-85). 

2001 
2002 
2003 

Table 

Discharge Discharge 
10.7 1 1 .o -3% 
0.20 0.22 -9% 
45.2 11.0 76% 

5-25. Pu 

. .' . .  

Load Summary for Terminal Pond C-2: WY97-03. 

P~-239,240 
Water Year Influent Effluent Percent 

SW027 Removal 
52% 

1998 90.8 12.1 87% 

I 1999 I 34.1 I 26.9 I 21 Yo 
2000 67.5 I 0.0; NO C-2 I NO C-2 I 

I Total I 262.7 I 68.0 I 74% I 
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Note: Location symbols are displayed proportional to calculated load and shaded according to activity ranges in legend 

Figure 5-70. Relative Pu Loading Schematic for Pond C-2: W97-03. 
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Figure 5-71. Annual Pu Loads for Pond C-2: WY97-03. 
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Figure 5-72. Relative Pu Load Totals for Pond C-2: WY97-03. 
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Figure 5-73. Annual Pu Load Removal for Pond C-2: WY97-03. 

2003 I 0.12 I 0.09 

Table 5-26. Am Load Summary for Terminal Pond C-2: WY97-03. 
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Figure 5-75. Annual Am Loads for Pond C-2: WY97-03. 
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Figure 5-76. Relative Am Load Totals for Pond C-2: WY97-03. 
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Figure 5-77. Annual Am Load Removal for Pond C-2: WY97-03. 
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Water Year 
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Table 

U-233,234 (9) 
Influent Effluent Percent 
(SW027) (GS31) Removal 

0.003 0.005 -92% 
0.010 0.014 -46% 
0.005 0.009 -91% 
0.001 0.00; NO C-2 NO C-2 

5-27. U-233, 234 Load Summary for Terminal Pond C-2: WY97-03. 
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Figure 5-79. Annual U-233,234 Loads for Pond C-2: WY97-03. 
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Figure 5-80. Relative U-233,234 Load Totals for Pond C-2: WY97-03. 
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Figure 5-81. Annual U-233,234 Load Removal for Pond C-2: WY97-03. 
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Table 5-28. U-235 Load Summary for Terminal Pond C-2: WY97-03. 
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Figure 5-82. Annual U-235 Loads for Pond C-2: WY97-03. 
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Figure 5-83. Relative U-235 Load Totals for Pond C-2: WY97-03. 
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Figure 5-84. Annual U-235 Load Removal for Pond C-2: WY97-03. 
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Table 5-29. U-238 Load Summary for Terminal Pond C-2: WY97-03. 
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Figure 5-85. Annual U-238 Loads for Pond C-2: WY97-03. 
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Figure 5-86. Relative U-238 Load Totals for Pond C-2: WY97-03. 

Figure 5-87. Annual U-238 Load Removal for Pond C-2: WY97-03. 
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of the volumes at SW093. Additionally, SW091 does not collect continuous flow-paced sample to allow for more accurate 
load calculations. Therefore, SW091 load is not included due to it's relative insignificance. 
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5.6 RFCA POINTS OF EVALUATION 

5.6.1 Major IA Drainages 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the three major IA drainages: 
North Walnut Creek (SWO93)l4, South Walnut Creek (GSIO and the WWTP), and the SID (SW027). The 
following points are noted: 

0 

Total Pu load from the IA varies year-to-year and may suggest a decreasing trend (Figure 5-90) 

Total Am load from the IA varies more year-to-year (Figure 5-92). This variation is predominantly the result 
of Am variability at GS I O  

South Walnut accounts for a majority (69%) of the Pu load from the IA (Figure 5-91). Of the South Walnut 
Pu load, GSlO accounts for 96% while the WWTP accounts for the remaining 4% 

South Walnut accounts for a majority (84%) of the Am load from the IA (Figure 5-93). Of the South Walnut 
Am load, GSlO accounts for 96% while the WWTP accounts for the remaining 4% 

Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-95, Figure 5-97, and Figure 5-99). 
The data may suggest a slight decreasing trend 

Isotopic uranium loads are fairly evenly divided (43%-52%) between North and South Walnut Creeks (Figure 
5-96, Figure 5-98, and Figure 5- 100) 

Table 5-30. Industrial Area Pu and Am Loads: WY97-03. a 
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1 
~~ 

ite: Location symbols are displayed proportional to calculated load and shaded according to activity ranges in legend 

Figure 5-88. Relative Pu Loading Schematic for GS10, SW027, SW093, and the WWTP (995POE): WY97-03. 
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Note: Location symbols are displayed proportional to calculated load and shaded according to activity ranges in legend. 

Figure 5-89. Relative Am Loading Schematic for GS10, SW027, SW093, and the WWTP (995POE): WY97-03. 
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Figure 5-90. Combined Annual Pu Loads from Major IA Drainages and WWTP: WY97-03. a 
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Figure 5-91. Relative Pu Load Totals from Major IA Drainages and WWTP: WY97-03. 
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Figure 5-92. Annual Am Loads from Major IA Drainages and WWTP: WY97-03. 
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Figure 5-93. Relative Am Load Totals from Major IA Drainages and WWTP: WY97-03. 
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Table 5-31. Industrial Area U-233,234 Loads: WY97-03. 
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Figure 5-95. Annual U-233,234 Loads from Major IA Drainages and WWTP: WY97-03. 
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Figure 5-96. Relative U-233,234 Load Totals from Major IA Drainages and WWTP: WY97-03. 
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Table 5-32. Industrial Area U-235 Loads: WY97-03. 
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Figure 5-97. Annual U-235 Loads from Major IA Drainages and WWTP: WY97-03. 
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Figure 5-98. Relative U-235 Load Totals from Major IA Drainages and WWTP: WY97-03. 
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Table 5-33. Industrial Area U-238 Loads: WY97-03. 
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Figure 5-99. Annual U-238 Loads from Major IA Drainages and WWTP: WY97-03. 
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Figure 5-100. Relative U-238 Load Totals from Major IA Drainages and WWTP: WY97-03. 
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5.6.2 North Walnut Creek at SW093 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for North Walnut Creek at SW093. 
The following points are noted: 

0 

0 

0 

Annual Pu loads at SW093 vary significantly year-to-year (Figure 5-101). 

Annual Am loads at SW093 are more consistent year-to-year (Figure 5-101). 

Annual isotopic uranium loads are also fairly consistent year-to-year (Figure 5-1 02). 
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Table 5-34. Actinide Loads in North Walnut Creek at SW093: WY97-03. 

200 

i 38.7 

I 

1997 1998 1999 2000 2001 2002 2003 

Water Year 

Figure 5-101. Annual Pu and Am Loads at SW093: WY97-03. 
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Figure 5-102. Annual Isotopic Uranium Loads at SW093: WY97-03. 

5.6.3 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for South Walnut Creek at GSlO. 
The following points are noted: 

0 Annual Pu loads at GSlO vary year-to-year (Figure 5-103), with the suggestion of a downward trend. 

0 Annual Am loads at GSlO are more variable year-to-year (Figure 5-103), also with the suggestion of a 
downward trend. 

Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-  104). 

South Walnut Creek at GSlO 

0 

Table 5-35. Actinide Loads in South Walnut Creek at GS10: WY97-03. 
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Figure 5-103. Annual Pu and Am Loads at GS10: WY97-03. 
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Figure 5-104. Annual Isotopic Uranium Loads at GS10: WY97-03. e 
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5.6.4 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for South Walnut Creek at the 
WWTP. The following points are noted: 

0 Annual Pu loads at the WWTP vary year-to-year (Figure 5-109, and suggest a recent downward trend. 

0 Annual Am loads at the WWTP also vary year-to-year (Figure 5-105). 

0 Annual isotopic uranium loads are also variable year-to-year (Figure 5- 106). 

South Walnut Creek at the WWTP 

Table 5-36. Actinide Loads in South Walnut Creek at the WWTP: W97-03. 

I Water I Pu-239,240 I Am-241 I U-233,234 I U-235 I U-238 1 
Year I [Pgl I [Pal I [gl I 191 I [SI 
1997 I 13.4 I 0.44 I 0.013 I 2.57 I 215.3 

8.7 1 0.58 I 0.023 I 2.09 1 514.1 1 
1999 I 23.2 1 0.11 I 0.005 I 1.21 1 106.4 
2000 I 18.4 I 0.33 I 0.006 1 0.71 1 108.9 

I I I I I I 2001 I 9.1 I 0.26 I 0.013 I 1.62 I 252.4 1 
2002 I 7.2 I 0.23 I 0.003 I 0.12 I 74.4 
2003 I 6.2 I 0.21 I 0.008 I 1.12 I 160.3 - - 

I I I I I 

Total I 86.3 I 2.15 I 0.071 I 9.44 I 1431.9 
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Figure 5-105. Annual Pu and Am Loads at the WWTP: WY97-03. 
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Figure 5-106. Annual Isotopic Uranium Loads at the WWTP: WY97-03. 

0 
5.6.5 SID at SW027 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the SID at SW027. The following 
points are noted: 

0 

0 

0 

Annual Pu loads at SW027 vary significantly year-to-year (Figure 5-107). 

Annual Am loads at SW027 also vary significantly year-to-year (Figure 5-107). 

Annual isotopic uranium loads also vary significantly year-to-year (Figure 5- 108). 

Table 5-37. Actinide Loads in the SID at SW027: WY97-03. 
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Figure 5-107. Annual Pu and Am Loads at SW027: W97-03. 
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Figure 5-108. Annual Isotopic Uranium Loads at SW027: WY97-03. 
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5.7 LOADING ANALYSIS SUMMARY 

5.7.1 Walnut Creek 

The following summarizes the loading analysis for the WY97-03 period in Walnut Creek: 

5.7.2 

GS 10 accounts for 66% of the Pu load and 8 1 % of the Am load transported from the IA. GS 10 accounts 
for 72% of the Pu load and 82% of the Am load transported from the IA to the A- and B-Series Ponds. 

SW093 accounts for 45% of the total uranium transported from the IA. SW093 accounts for 48% of the 
total uranium load transported from the IA to the A- and B-Series Ponds. 

Site retention ponds are generally effective at removing Pu and Am from the water column through 
physical settling. The A- and B-Series Ponds remove 69% of the Pu load and 86% of the Am load 
transported from the IA. 

Site retention ponds have very little effect on uranium activities. Since uranium is far more likely to be 
transported as a dissolved constituent, this lack of removal due to physical settling is expected. The A- 
and B-Series retention ponds show a slight gain (8%) in total uranium loads, likely caused by 
groundwater entering the ponds. 

Pond B-5 accounts for 76% of the Pu load and 67% of the Am load discharged from the Site terminal 
ponds. Pond B-5 accounts for 83% of the Pu load and 73% of the Am load discharged from the A- and 
B-Series Ponds to lower Walnut Creek. 

Pond A-4 accounts for 54% of the total uranium load discharged from the Site terminal ponds. Pond A-4 
accounts for 59% of the total uranium load discharged from the A- and B-Series Ponds to lower Walnut 
Creek. 

For lower Walnut Creek, there is a small Pu load loss (8%) between the A- and B-Series ponds and GS03. 
For Am, there is a small load gain (10%). 

For lower Walnut Creek, there is a total uranium load gain (21%) between the A- and B-Series ponds and 
GS03 .I5 

Walnut Creek (GS03) accounts for 78% of the Pu load and 77% of the Am load leaving the Site (Woman 
and Walnut Creeks). Annual Pu and Am loads vary by up to two orders of magnitude year-to-year and 
appear to be decreasing at GS03. 

Walnut Creek (GS03) accounts for 69% of the total uranium load from the Site (Woman and Walnut 
Creeks).I5 

Woman Creek 

The following summarizes the loading analysis for the WY97-03 period in Woman Creek: 

SW027 accounts for 9% of the Pu load and 1% of the Am load transported from the IA. 

S W027 accounts for 6% of the total uranium transported from the IA. 

Site retention ponds are generally effective at removing Pu and Am from the water column through 
physical settling. Pond C-2 removes 69% of the Pu load, but only 16% of the Am load transported from 
the IA. WY98 and WYOI show that Am load from Pond C-2 exceeded inflow load. Similarly, for WYOI 
and WY02 Pu load from Pond C-2 exceeded inflow load. This lack of removal is likely due to the fact 
that higher activity samples were collected during pond dewatering to allow for video surveillance of the a 

I s  Uranium analysis at both GSOl and GS03 began in WY03. 
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outlet works and routine valve tests. During these types of operations, the outlet works valve on the 
bottom (essentially in the pond bottom sediments) of the pond is used to drain the pond. At these low 
pond levels, higher turbidity values are expected. Since Pu and Am are transported in association with 
particulate matter, the higher activities are expected. 

Site retention ponds have very little effect on uranium activities. Since uranium is far more likely to be 
transported as a dissolved constituent, this lack of removal due to physical settling is expected. There is a 
significant total uranium load gain in Pond C-2 (30%). This may be caused by groundwater with 
naturally occurring uranium entering Pond (2-2. WY2002 shows abnormally high removal, most likely 
due to the drought conditions resulting in less groundwater flowing to the pond. 

Pond C-2 accounts for 8% of the Pu load and 8% of the Am load discharged from the Site terminal ponds. 

Pond C-2 accounts for 8% of the total uranium load discharged from the Site terminal ponds. 

For lower Woman Creek, there is a significant Pu load gain (223%) and Am load gain (287%) between 
Pond C-2 and GSOl. This is due to much larger flow volumes and not high activities at GSOl. 

For lower Woman Creek, there is a significant total uranium load gain (512%) between Pond C-2 and 
GSOl .I5 This is due to much larger flow volumes with naturally occurring uranium and not high activities 
at GSOl. 

Woman Creek (GSOI) accounts for 22% of the Pu load and 23% of the Am load leaving the Site (Woman 
and Walnut Creeks). Annual Pu and Am loads vary by up to two orders of magnitude year-to-year and 
appear to be decreasing at GSOl . 
Walnut Creek (GS03) accounts for 3 1 YO of the total uranium load from the Site (Woman and Walnut 
Creeks)." 

0 

0 

0 

0 

0 

0 

0 
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6. SOURCE LOCATION MONITORING 
As used in this section, a “source” is a contaminant source. The term “new source”, as used in this section, means 
any source that has not previously been located, halted, mitigated, quantified, or corrected. 

When new contaminant sources are detected by surface-water monitoring at an NSD location, POE, POC, or in a 
downstream reservoir, additional monitoring may be required to identifyI6 the source and evaluate for corrective 
actions pursuant to the RFCA Action Level Framework (ALF). The Source Location monitoring objective is 
intended to locate the source of contamination when a new source of contamination is detected.” 

The monitoring details in Section 6.1 are based on Source Location monitoring performed in WY03. 

6.1 

Source Location monitoring may be implemented anywhere within a Site surface-water drainage area (including 
within the IA) where a new contaminant source is detected. The selection of monitoring points is determined by 
the details of the specific source evaluation to quickly determine source location and to efficiently utilize 
resources. For example, if monitoring Uust outside the IA) through NSD monitoring suggests a new source 
within the IA, then portable sampling equipment may be installed within the IA, to locate the source. Similarly, if 
monitoring for compliance in Segment 4 (POC) suggests a new source, then monitoring to identify the source 
may begin in Segment 5. 

Source Location monitoring should begin as soon as practicable after initial source detection and continue until 
the source is identified and/or evaluated or is no longer detected. The number of samples will be based on the 
status of the source evaluation, taking into account, but not limited to, weather conditions, water availability, and 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

process knowledge. 

Analyte suites under this monitoring objective are determined based on the detected Contaminant of current a 
concern, or related indicators. The information types are entirely dependent on the results of other monitoring 
objectives under which the source was detected. The analyte suites are limited to parameters that will aid in the 
identification and evaluation of a contaminant source. 

Flow data should be collected, where possible, to provide flow volumes required for contaminant loading 
analysis. Samples collected should be continuous flow-paced composites to facilitate comparison to POCs and 
POEs and allow for continuous contaminant loading analysis. Collection of real-time water-quality data may be 
initiated if such data would facilitate the specific source evaluation. 

The specific scope for each source location investigation is detailed in either a sampling and analysis plan (SAP) 
or included as part of a Letter of Notification from the Site to the regulators. 

6.2 WY03 MONITORING SCOPE 

Table 6-1 lists the Source Location monitoring locations that were operational during WY03. Figure 2-1 shows 
the location of these monitoring stations. 

I6 Note that the term “identify” is used here to mean ‘‘locate.’’ Characterization may be warranted but it is not specified in the 
document. 

The various monitoring objectives might “detect” a new source through an increase in baseline or exceedance of an action 
level, standard, permit limitation, etc., depending on the monitoring objective under which the potential new source was 
detected. 

17 a 
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Code 
GS21 

Table 6-1. Source Location Monitoring Locations. 

Culvert SE of B664 

Location I Location 

GS22 

GS27 

GS28 

GS32 

GS38 

GS39 

GS40 

GS42 

GS43 

G S44 

GS49 

GS50 

GS51 

GS52 

GS53 

Outfall to SID draining 400 Area 

Small ditch NW of 8884 

Small ditch NW of 8865 

Corrugated metal pipe (cmp; 1.5') 
north of Solar Ponds in PA draining 
8779 area 
Central Ave. Ditch NW of Building 889 

Ditch NW of 904 Pad 

Drainage Ditch in former PA east of 
Tenth St. (750 Pad) south of Building 
997 
Gulch tributary to SID 150 above POE 
SW027 

Drainage ditch NE of T886A 

cmp between T771 F and T771 L 

Ditch NW of 8566 

Drainage ditch north of B990 

Ditch along abandoned road south of 
903 Pad just upstream of SID 

Gully SSE of 903 Pad just upstream of 
SID 

Gully SE of 903 Pad just upstream of 
SID 

NA' 

9 . 5  Parshall Flume 

1' H Flume 

1' Parshall Flume 

3" Parshall Flume 

& Gully ESE of 903 Pad just upstream of 

Yes 

Yes 

Yes 

Yes 

Yes 

Device 
1 .O' H-Flume 

1' H-Flume 

6" Parshall flume 

6" Parshall flume 

0.75' H-Flume 

0.6' HS-Flume 

0.6' HS-Flume 

1.5' H-Flume 

2" Cutthroat Flume; 
0.5' H-Flume installed 

Yes 

Yes 

Yes 

Yes 

No 

No 

211 9/03 
3" Parshall flume 

0.5' H-Flume 1'" 

I 

0.6' HS-Flume I No 
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Notes 

~Upjor ts  ongoing source 
evaluation for SW027 and 
8664 D&D 
Supports ongoing source 
evaluation for SW027 and 
400 Area D&D 
Supports ongoing source 
evaluation for GSlO and 
800 Area D&D 
Supports ongoing source 
evaluation for GSlO and 
800 Area D&D 
Supports source 
evaluation for SW093 and 
8779 and 8776l777 D&D 
Supports ongoing source 
evaluation for GSlO 
Supports ongoing source 
evaluation for GSlO and 
903 Pad accelerated 
actions 
Supports ongoing source 
evaluation for GSlO and 
700 Area D&D 
Supports ongoing source 
evaluation for SW027 and 
903 Pad accelerated 
actions 
Supports ongoing source 
evaluation for GSlO and 
8886 D&D 
Supports source 
evaluation for SW093 and 
B771l774 and 87761777 
D&D 
Supports source 
evaluation for SW093 and 
B776l777 D&D 
Supports ongoing source 
evaluation for GSlO and 
Solar Ponds accelerated 
actions 
Supports ongoing source 
evaluation for SW027 and 
903 Pad accelerated 
actions 
Supports ongoing source 
evaluation for SW027 and 
903 Pad accelerated 
actions 
Supports ongoing source 
evaluation for SW027 and 
903 Pad accelerated 
actions 
Supports ongoing source 
evaluation for SW027 and 
903 Pad accelerated 
actions 



a 

a 

a 

Code 
GS55 

GS57 

GS60 

swo21 

sw022 

SW036 
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Outfall to SID draining 8881 area 

Ditch NE of B444 Area 

Ditch NE of B371 along former PA 
perimeter road 

Culvert east of former PA draining 
B991 Area 

Central Avenue Ditch at inner east 
fence 
SID downstream of Original Landfill 

Location I Location I Flow Measurement I Telemetry 

I 

SW055 I Culvert under inner fence SE of 903 I 0.75’ H-Flume I Yes 

Device 
120” V-Notch Weir 

9.5” Parshall flume 

6“ Parshall Flume 

1.5‘ H-flume 

9.5” Parshall flume 

6” Parshall flume 

Yes 

Yes 

Yes 

Yes 

Yes 

sw119 

SW120 

I Pad 
Ditch north of Solar Ponds inside PA 

Drainage ditch north of Solar Ponds 
along PA perimeter road 

Location Code 
GS21 

Frequency: W 0 3  Actual (Target) 
9 (12 per year“); operation began 

9 Parshall flume 

Typeb 
Continuous flow-paced composites 

4” Cutthroat Flume 

Yes 

Yes 

I 

Jotes: All locations collect 5- and 15-minute flow data. 

Notes 

Supports ongoing source 
evaluation for SW027 and 
8881 D&D 
Supports ongoing source 
evaluation for GSIO and 
400 Area D&D 
Supports source 
evaluation for SW093 and 
B3711374 D&D 
Supports ongoing source 
evaluation for GSIO and 
B991 D&D 
Supports ongoing source 
evaluation for GSIO 
Supports ongoing source 
evaluation for SW027 and 
Original Landfill 
accelerated actions 
Supports ongoing source 
evaluation for SW027 and 
903 Pad accelerated 
actions 
Supports source 
evaluation for SW093 and 
Solar Ponds accelerated 
actions 
Supports source 
evaluation for SW093 and 
B771/774 D&D and Solar 
Ponds accelerated 
actions 

Due to the current configuration of in-place stormwater culverts, flow measurement at this location is not possible without significant construction 
modifications 

Table 6-2. Source Location Sample Collection Protocols. 
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Location Code TSS": W 0 3  Actual (Target) 
GS2 1 0 (12) 
GS22 l (12 )  
GS27 6 (12) 
GS28 2 (12) 
GS32 15 (12) 

. .  
representing similar stream discharge volumes; for example, more samples are collected in wet spring months than dry winter months. 

' Storm-event sampling at locations that are often dry and normally only receive stormwater runoff is opportunistic. Some locations may see flow 
only during wet months. Every attempt is made to achieve the target sample frequency; however, this is not always possible 

Sample types are defined in the RFETS Automated Surface-Water Monitoring Work Plan. 

Prior to WYOO, SW022 collected storm-event samples. 

Pu, Am: W 0 3  Actual (Target) 
9 (12) 
12 (12) 
7 (12) 
7 (12) 
16 (12) 

Table 6-3. Source Location Analytical Targets (Analyses per Year). 
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Notes: Ideally, TSS would be analyzed for all samples collected at the above locations. However, continuous flow-paced sampling protc 
result in composite samples which are collected over periods exceeding the 7-day hold time for TSS analyses. Therefore, TSS can 
analyzed for all continuous flow-paced composite samples, but will be analyzed when possible. 

icols often 
not be 

6.3 DATA EVALUATION 

Data collected at Source Location monitoring locations are analyzed based on their intent to aid in a specific 
source evaluation. These analyses include, but are not limited to, loading, fate and transport, correlations and 
trending, and other statistical evaluation. The WY03 source evaluation locations were operated in support of the 
ongoing source evaluation for POE GSlO and the WY03 source evaluation for POE SW093. The recurring nature 
of reportable Pu and Am values at GSlO necessitated the continued operation of these locations. Similarly, the 
less frequent occurrence of reportable values at S W027 and S W093 necessitated the data evaluation for GS2 1, 
GS22, (3.332, GS42, GS44, GS49, GS51, GS52, GS53, GS54, GS55, GS60, SW055, SW036, SWI 19, and 
SW120. Although it is unknown if formal source evaluation reports will be needed in future water years, the 
source location data continues to be evaluated in an attempt to understand the water-quality results from GSIO, 
SW027, and SW093. Past source evaluation reports contain more detailed analysis of the data collected for the 
above locations. The content of these reports is summarized below. Updated source evaluation summaries are 
also provided in this report using all available data as of this report’s publication. 

Summaries for Pu and Am at each location are given below. The following summaries include all results that 
were not rejected through the verification and validation process. When a negative radionuclide result (e.g. -0.002 
pCi/L) is returned from the laboratory due to blank correction, then a value of 0.0 pCi/L is used for calculation 
purposes. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested 
‘reruns’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. Other data are 
evaluated in the associated Source Evaluation Reports. All data are presented in Appendix B.2 Analytical Data. 

Flow data are summarized in Section 3 Hydrologic Data; more detailed flow data are included in Appendix A.1 
Discharge Data. 

December 2004 
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GSlO I 10/1/02-9/30/03 [ 0.1 14 0.113 

6.3.1 Location-Specific Summary Statistics 

Table 6-4 shows both the volume-weighted average activity and the maximum sample activity for Pu and Am at 
the WY03 Source Location monitoring locations. The method for calculating the volume-weighted activities is 
given in Appendix B. l  Data Evaluation Methods. 

0.396 0.642 

Table 6-4. Selected Summary Statistics for Pu and Am at WY03 Source Location Monitoring 
Locations. 

SW027 I 10l1102 - 9/30/03 I 0.010 I 0.079 I 0.023 0.188 

GS32 
GS44 
GS49 

10/1/02 - 9/30/03 NA NA 2.68 4.98 
1011 102 - 9l30103 0.015 0.021 0.036 0.055 
10/1/02 - 9/30/03 0.012 0.007 0.027 0.023 

GS60 8/5/03 - 9/30/03 0.007 0.006 0.007 0.006 
SW119 10/1/02 - 9/30/03 0.042 0.036 0.072 0.096 
sw120 10/1/02 - 9/30/03 , 0.142 0.164 3.13 0.407 

- 

a 

a 
._ 

e SW093 I 10/1/02 - 9/30/03 I 0.036 0.050 0.113 0.384 
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6.3.2 

WY97 Source Evaluation for Walnut Creek 

The WY97 Walnut Creek Source Evaluation Reports (Reports #1, #2, #3,  and Final; RMRS 1997a, 1997b, 1997c, 
and 1998a) included source evaluations for POC GS03 and POEs GSlO and SW093. These reports were 
completed in response to reportable water-quality levels at these locations during WY97. The scope of the 
investigation for each report is summarized below. 

The following text is taken directly from Progress Report # I  to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1997a) describing the contents of that report related to GS 10: 

Summary of Completed Source Evaluations for POE GSlO 

0 An evaluation of sampling and analysis QA/QC protocol to verify elevated water-quality 
results 

0 

0 

0 

0 

0 

Results and analysis of ongoing RFCA monitoring 

A summary of current AME findings with cross-links to source evaluations 

Details on the new monitoring locations upgradient of GS 10 

An initial qualitative evaluation for GS 10 

A discussion of the recent change from rising-limb to continuous flow-paced sampling at 
RFCA POE and POC locations, and 

A summary of the status for sampling and operational modifications 0 

The following text is taken directly from Progress Report #2 to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1997b) describing the contents ofthat report: 

0 Hypotheses for source location(s) with supporting and non-supporting information, including 
preliminary results on source location 

Results and analysis of ongoing RFCA monitoring 

A summary of walk-down activities and observations for GSlO 

An assessment of existing monitoring data for GS 10 

A detailed description of new sedimentlsoil sampling locations for GSlO 

A detailed description of proposed new Source Location monitoring stations for GSI 0 

A summary of current AME findings with cross-links to source evaluations, and 

0 

0 

0 

0 

0 

0 

0 A summary of the status for sampling and operational modifications 

The following text is taken directly from Progress Report #3 to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1997c) describing the contents of that report: 

0 

0 

0 

0 

0 

0 

Results and analysis of ongoing RFCA monitoring 

Updates to the ongoing GS 10 evaluation 

Updates for the new Source Location monitoring stations for GSlO 

An evaluation of the effects that watershed improvements may have had on Site water quality 

A summary of current AME findings with cross-links to source evaluations, and 

A summary of the status for sampling and operational modifications 

The following text is taken directly from the Final Report to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1998a) describing the contents of that report: 
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0 

0 

0 

0 

0 

Updates to the ongoing GSlO evaluation 

Results and analysis of ongoing RFCA monitoring 

An assessment and incorporation of available new data for GSlO 

Updates for the new Source Location monitoring stations for GSlO 

Hypotheses for source location(s) with supporting and non-supporting information 

An identification of data gaps and uncertainties in the source evaluation process with 
suggested modifications (if any) to the AME Work Scope and the IMP 

A summary of current AME findings with cross-links to source evaluations 

A summary of the status for sampling and operational modifications 

Results of the source location evaluation 

A detailed description of identified source areas, and 

A general description of mitigating actions applicable to sources which may be identified in 
the future 

0 

0 

0 

0 

0 

In the Final Report, the following findings regarding the possible source(s) of the reportable values at GSlO were 
noted: 

To date, a singular source for GS I O  can not be identified. Information collected to date does not 
point to any singular conclusion. In fact, it is likely that multiple sources and transport 
mechanisms are responsible for the elevated activities at GSIO. To date, no localized areas of 
radiological contamination have been identified - either historical or resulting from current 
operations. The Site concludes that the likely source of the exceedance of the 30-day average for 
Pu and Am at POE GS10, resulted fi-om difluse radionuclide contamination fi-om past Site 
operations released to the environment through events and conditions over past years. 

The Final Report further lists the possible GSlO source(s): 

0 

0 

0 

Diffuse soil and sediment contamination in the GS 10 drainage 

Localized contamination near the GSlO sampling location, and 

A tributary surface-water source transporting contamination 

W98-99 Source Evaluation for POE GSlO 

The WY98-99 Source Evaluation Report for Point of Evaluation GSlO (RMRS 1999a) was completed in 
response to reportable water-quality levels at GSlO during WY98 and WY99. The following text is taken directly 
from that report describing the contents: 

0 

0 

0 

0 

Results and analysis of ongoing automated surface-water monitoring 

A brief review of existing soil and sediment data 

An assessment of D&D, Environmental Remediation (ER), and Site Closure projects, and 

A summary of current AME findings 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 

0 Surface-water, soil, and sediment sampling results suggest that one or more low-level 
distributed actinide source areas exist within the GS I O  drainage. Further, surface-water 
activities have been of similar magnitudes for the last decade, suggesting source areas that 
originated as legacy contamination. 
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0 

0 

0 

0 

0 

0 

Surface-water sampling results from GSlO show Pu/Am activity ratios that are 
distinguishable from Pu/Am ratios at other surface-water monitoring location at the Site. 
This suggests a source relatively ‘enriched’ in Am may exist in the GSlO drainage. 

Recent surface-water sampling results from Source Location monitoring stations has further 
refined the estimation of relative Pu load contributions to GSlO from upstream subdrainage 
areas. These load estimations suggest that Pu source terms may exist in the following 
subdrainage areas: 

1. The Central Avenue Ditch reach between surface-water monitoring locations GS38 and 
s w022 

2. Portions of the 800 Area 

3. A portion of the 500 Area outside the PA, and 

4. The South Walnut Creek reach between surface-water monitoring locations GS40 and 
GSlO 

Recent surface-water sampling results from Source Location monitoring stations have further 
refined the estimation of relative Am load contributions to GS 10 from upstream subdrainage 
areas. These load estimations suggest that Am source terms may exist in the following 
subdrainage areas: 

1. A portion of the 500 Area outside the PA, and 

2. The South Walnut Creek reach between surface-water monitoring locations GS40 and 
GSlO 

Evaluation of readings from insitu water-quality monitoring probes indicates no unusual or 
unexpected conditions for WY99 to date. WY99 trends for all parameters are similar to those 
observed in WY98 and WY97. 

A review of current Site activities indicate that no D&D, ER Projects, excavation, nor routine 
Site operations caused a release of Pu or Am that resulted in the elevated activities measured 
at GSIO. 

The reportable values observed at GSlO and other monitoring locations in the GSlO drainage 
are not being observed at the Ponds or downstream POCs. 

WOO-01 Source Evaluation for POE GSIO 

The WY00-01 Source Evaluation Report for Point of Evaluation GSlO (RMRS 2001d) was completed in 
response to reportable water-quality levels at GSlO during WYOO and WYOI. The following text is taken directly 
from that report describing the contents: 

0 

Summary of current applicable AME findings 

Evaluation of ongoing automated surface-water monitoring including automated synoptic 
sampling within the GSlO drainage 

Estimation of actinide loads within the GSlO drainage area 

Evaluation of Pu/Am ratios within the GS 10 drainage area 0 

Evaluation of water-quality correlations 

0 Evaluation of existing soil and sediment data as well as recent sediment sampling within the 
GS 10 drainage, and 

Assessment of D&D, ER, and Site Closure projects 0 
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This following text summarizes the findings and presents preliminary conclusions based on information presented 
and analyzed in this report: 

The Site concludes that the likely sources of the reportable 30-day moving average values at 
GS 10 are: 

1. Diffuse actinide contamination associated with soils and sediments from past Site 
operations released to the environment through events and conditions over past years. 
This actinide contamination is transported with suspended solids in surface-water runoff 
during precipitation events. 

2. Actinide contamination ‘enriched’ in Am that has been incorporated into the stream 
sediments in South Walnut Creek from past Site operations through events and conditions 
over past years. This actinide contamination is transported through sediment 
resuspension by surface-water runoff during precipitation events. 

Based on this evaluation, Site personnel conclude that no specific remedial action(s) is indicated 
at this time, other than scheduled remedial actions and closure activities for the Site. This source 
investigation has identified no highly localized source(s) of contamination that warrant targeted 
remediation based on the available information. The conclusions detailed in this report are 
summarized below: 

0 Based on the details regarding recent Site activities outlined in Section 5 ,  it is concluded that 
neither D&D, construction, ER, excavation, nor routine operations caused a release that 
resulted in the reportable Pu and Am values measured at GSIO. 

Historical GSlO data suggest that actinides have been available for transport to GSlO for 
some time and that the recent measurements at GSlO are likely the result of legacy 
contamination (Section 4.2. I ) .  

The loading analysis in Section 4.2.2 indicates that the South Walnut Creek reach between 
GS40 and GSlO is the likely origin of the majority of the Pu and Am load measured at GSIO. 

Results in Section 4.2.3 also indicate that the average PdAm activity ratio for surface-water 
samples from GSlO is lower than that generally observed in other drainages and subdrainages 
across the Site. Results also indicated that the PdAm ratios observed at GSlO are 
significantly lower than those observed at monitoring locations GS27, GS28, GS38, GS39, 
and SW022. Although monitoring locations GS40 and GS50 show low PdAm ratios, these 
locations do not contribute significant loads to GSlO. These results indicate that a source 
‘enriched’ in Am exists within the GSlO drainage, specifically in the main South Walnut 
Creek reach between GS40 and GSlO. 

Extensive evaluation of water-quality correlations indicate that a source term ‘enriched’ in 
Am is associated with the sediments in the main South Walnut Creek stream reach (Section 
4.2.4). This source term appears to affect GSlO water quality to varying degrees based on 
streambed erosion and resuspension rates, relative load contributions from distributed 
sources, and hydrologic conditions. The HRR and soil and sediment data provide 
information supporting this hypothesis. However, sufficient data do not exist to establish the 
extent and exact location of this source term. 

a 

0 

0 

0 

0 

0 Surface-soil and sediment data (Section 4.4) clearly show the existence of distributed Pu and 
Am source terms throughout the GSlO drainage. The areas near the Solar Ponds and within 
the South Walnut Creek stream reach show lower PdAm ratios. However, sufficient data do 
not exist to establish the extent and exact location of the Am ‘enriched’ source term in the 
main South Walnut Creek stream reach. 

December 2004 6-1 0 



RF/EMM/WP-O4-S WMA NLRPTO3. UN 
RFETS Automated &$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

WO2-03 Source Evaluation for POE GSlO 

The WY02-03 source evaluation for POE GSlO was completed in response to reportable water-quality levels at 
GSlO during WY02 and WY03. This source evaluation was included in the Automated Surface-Water 
Monitoring Report for WY02 (the evaluation included all relevant data available as of 9/10/03). The following 
text is taken directly from that report describing the contents: 

Evaluation of ongoing automated surface-water monitoring within the GSlO drainage 

Estimation of actinide loads within the GSlO drainage area 

Evaluation of PdAm ratios within the GSlO drainage area, and 

A brief assessment of D&D, ER, and Site Closure projects 

0 

0 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 

The Site is continuing the ongoing source evaluation for potential cause(s) of reportable 30-day 
moving average values for Pu at the POE GSlO. As for previous reports, the Site concludes that 
the likely sources of the reportable 30-day moving average values at GSlO are: 

1. Diffuse actinide contamination associated with soils and sediments from past Site 
operations released to the environment through events and conditions over past years. 
This actinide contamination is transported with suspended solids in surface-water runoff 
during precipitation events. 

2. Actinide Contamination enriched in Am that has been incorporated into the stream 
sediments in South Walnut Creek from past Site operations through events and conditions 
over past years. This actinide contamination is transported through sediment 
resuspension by surface-water runoff during precipitation events. 

Based on the ongoing evaluation, Site personnel conclude that no specific remedial action(s) is indicated 
at this time, other than scheduled remedial actions and closure activities for the Site. This source 
investigation has identified no highly localized source(s) of contamination that warrant targeted 
remediation based on the available information. The current conclusions are summarized below: 

0 Based on the details regarding recent Site activities outlined above, it is concluded that neither 
D&D, construction, ER, excavation, nor routine operations caused a release that directly resulted 
in the recent reportable values measured at GS 10. 

Historical GSlO data suggest that actinides have been available for transport to GSlO for some 
time and that the recent measurements at GSlO are likely the result of legacy contamination. 

The loading analysis above indicates that the South Walnut Creek reach upstream of GSlO is the 
likely origin of the majority of the Pu and Am load measured at GS 10. 

Results shown above also indicate that the average Pu/Am activity ratio for surface-water 
samples from GSlO is lower than that generally observed in other drainages and subdrainages 
across the Site. Results also indicated that the Pu/Am ratios observed at GSlO are significantly 
lower than those observed at monitoring locations GS27, GS28, GS38, GS39, GS43, GS57, and 
SW022. Although monitoring location GS50 shows low Pu/Am ratios, this location does not 
contribute significant loads to GS 10. These results indicate that a source relatively ‘enriched’ in 
Am exists within the GS 10 drainage, specifically in the main South Walnut Creek upstream of 
GSlO. 
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0 Extensive evaluation of water-quality correlations in past reports indicate that a source term 
relatively ‘enriched’ in Am is associated with the sediments in the main South Walnut Creek 
stream reach. This source term appears to affect GSI 0 water quality to varying degrees based on 
streambed erosion and resuspension rates, relative load contributions from distributed sources, 
and hydrologic conditions. The HRR and soil and sediment data provide information supporting 
this hypothesis. However, sufficient data do not exist to establish the extent and exact location of 
this source term. 

Surface-soil and sediment data presented in past reports clearly show the existence of distributed 
Pu and Am source terms throughout the GS I O  drainage. The areas near the Solar Ponds and 
within the South Walnut Creek stream reach show lower Pu/Am ratios. However, sufficient data 
do not exist to establish the extent and exact location of the Am ‘enriched’ source term in the 
main South Walnut Creek stream reach. 

0 

6.3.3 
The following source evaluation is provided in accordance with the Final Rocky Flats Cleanup Agreement 
(RFCA) (CDPHE et al., 1996) (Attachment 5, $2.4(B)) under “Action Determinations”. The RFCA requires 
reporting ‘‘when contaminant concentrations in Segment 5 exceed the Table 1 action levels” and that “source 
evaluation will be required”. Further, RFCA states “if mitigating action is appropriate, the specific actions will be 
determined on a case-by-case basis, but must be designed such that surface water will meet applicable standards at 
the POCs”. 

Specifically, this source evaluation addresses the Site notification(s) of reportable 30-day moving average values 
for Pu and Am water-quality results at the POE monitoring location GSlO, located just above Pond B-1 in South 
Walnut Creek. Reportable values for Pu were measured for the period 2/20 through 8/4/04 inclusive, using 
validated data. Additional data recently received but not validated may extend the Pu event through 8/29/04. 
Reportable values for Am were also measured for the periods 2/20 through 5/9, 5/19 through 5/2 I ,  and 7/27 
through 8/4/04 inclusive, using validated data. Additional data recently received but not validated may extend the 
Am event through 8/18/04. The end of the reportable period(s) will be determined when the Site receives 
subsequent analytical results. 

This evaluation for Walnut Creek monitoring station GSlO covers data received through 10/6/04. The following 
are included in this section: 

Updated Loading Analysis and W 0 4  Source Evaluation for GSlO 

0 

0 

0 

0 

0 

Evaluation of ongoing automated surface-water monitoring within the GS 10 drainage 

Estimation of actinide loads within the GS I O  drainage area 

Evaluation of water-quality trends and correlations within the GSlO drainage area 

A brief discussion of implemented erosion controls, and 

A brief assessment of D&D, ER, and Site Closure projects 

Hydrology 

South Walnut Creek Flow Controls 

All IA surface-water runoff that flows into North Walnut Creek, South Walnut Creek, or the SID is collected by a 
system of stormwater retention ponds. The ponds serve three main purposes for surface-water management: ( I )  
storm water retention and settling of sediments, (2) water storage for sampling prior to release, and (3) emergency 
spill control in those instances where a spill cannot be adequately managed without use of the ponds. 
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GSlO is the POE for IA surface-water flows to South Walnut Creek. Surface water in South Walnut Creek is 
routed through the B-Series Ponds (Figure 6-2). Steps in the water collection and transfer process are briefly 
outlined as follows: 

1 .  Runoff from the south-central 1A flows through the Central Avenue Ditch past monitoring location 
S W022, and then past GS 10 (during high runoff periods, some water in the Central Avenue Ditch 
overflows to a large cmp and flows directly to GSIO; shown by the blue line in Figure 6-2). 

2. Runoff from the central IA flows directly to GSlO. 

3. Runoff from GSlO then flows downstream through conveyance structures, through Pond B-4, and then to 
Pond B-5 where it is detained, and 

4. Water detained in Pond B-5 is discharged periodically in batches to Walnut Creek. 

KEY 

A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway - 
Uncontrolled High Runoff Pathway - 

------------ * Normal Controlled Flow Pathway 

Figure 6-2. Hydrologic Routing Diagram for POE GSlO (WYO3-04). 

As indicated above, all of the IA runoff that flows into South Walnut Creek is ultimately routed to Pond B-5, 
detained, and sampled prior to being released to lower Walnut Creek. There is no source of IA runoff to South 
Walnut Creek that can enter lower Walnut Creek without first passing through the pond system for subsequent 
batch discharge from Pond B-5." 

GSlO Monitoring Results 

As specified in the IMP, Site personnel evaluate 30-day moving average valuesI9 for selected radionuclides at 
POE surface-water monitoring location GS 10. Recent evaluations of water-quality measurements at POE GSlO 
showed reportable values for Pu and Am requiring notification and source evaluation under the RFCA ALF. 
Results for recent 30-day moving average values using available data at GSlO are summarized below in Table 6-5 
and are shown on Figure 6-3. 

" A gate structure exists immediately below SW022 that can be configured to allow Central Avenue Ditch water to flow 
directly to Pond B-5. However, this gate is normally configured to direct flows to GSlO. 

l 9  The method for calculating 30-day averages in given in Appendix B. 1 Analytical Data Evaluation Methods. 
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5/19 - 5/21/04; 
7/27 - 811 8/04 

Table 6-5. Recent Water-Quality Information from GSlO (Validated and Unvalidated Data). 

Date(s) of 30-Day Date(s) of Maximum 30- Volume-Weighted 
Location Parameter Averaae Reauirina Maximum 30- Day Average Average for Water 

I 

Figure 6-3. POE Monitoring Station GS10: 30-Day Volume-Weighted Average Values for Pu and 
Am Activities (10/1/96 - 8/29/04). 

The analytical results for the composite samples collected around the period of reportable values have been 
validated through 8/4/04. A review of historical GSlO monitoring data shows that these results are somewhat 
higher than usual, though not as high as results associated with previous reportable periods. It should be noted 
that sample results greater than 0.15 pCi/L during WY04 were more frequent than in previous years, when 
reportable periods were due to higher, less frequent results. During the period of continuous flow-paced 
monitoring under RFCA, there have been multiple occurrences of reportable 30-day average values for both 
analytes (Figure 6-3). The reportable measurements generally occur during periods of increased stormwater 
runoff in the spring and summer months (Figure 6-4), with higher results generally occurring for larger runoff 
events when more solids are transported. Individual composite-sample results for GSlO are listed in Table 6-6 
and plotted in Figure 6-5 for the period of interest. 

2o A Water Year is defined as the period from October 1 through September 30. The term water year is abbreviated as WY; 
e.g. Water Year 2003 is WY03. 

2' Through 8/29/04 
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Table 6-6. WY04 Composite Sample Analytical Results for GSlO Reportable Periods. 

Notes Activities greater than the Action Level are indicated in red Action Levels apply only to 30-day averages and the selective formatting in this table is .. . . 
provided f i r  reference only. Unvalidated data are italicized. 
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Figure 6-5. Monitoring Station GSlO Hydrograph with Individual Sample Results and Error Bars: 
12/29/03 - 8/30/04. 

All water monitored at GSlO flows to Pond B-5 and eventually is batch discharged to lower Walnut Creek.22 Pre- 
discharge samples of the water in Pond B-5 indicated acceptable water quality prior to all planned discharges 
during the reportable periods. All Pu and Am analytical results from composite samples collected at POC 
monitoring station GS08 (Pond B-5 outfall; Figure 6-2) during the Februaryhlarch, May, and July 2004 Pond B-5 
discharges were well below 0.15 pCi/L (Figure 6-6), and there were no reportable 30-day average values. 
Analytical results from GS08 for the September/October (9/23 - 10/7/04) B-5 discharge had not been received by 
the Site as of 10/6/04. This discharge included flows from GSlO during the period 8/3 - 10/7/04. 

All water discharged from Pond B-5 to Walnut Creek subsequently flows through RFCA POC GS03 at the 
eastern Site boundary. Pu and Am analytical results from composite samples collected at GS03 during the 
February/March, May, and July 2004 Pond B-5 discharges were all well below 0.15 pCi/L (Figure 6-7), and there 
were no reportable 30-day average values. Analytical results from GS03 for the September/October Pond B-5 
discharge had not been received by the Site as of 10/6/04. ' 

Some Pond B-5 water is occasionally pump transferred to Pond A-4. 22 
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Electronic Record 
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Date 

Figure 6-6. Monitoring Station GS08 Hydrograph with Individual Sample Results: 2/1/04 - 
I 0/15/04. 

4 ,  

Flow (Estimated) 

0 Am-241 Sample Result 
Sample results shown at 
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Figure 6-7. Monitoring Station GS03 Hydrograph with Individual Sample Results: 2/1/04 - 
1 0/10/04. 
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Data Summary and Analysis 

The following data evaluation for GSlO includes all surface-water data available as of 10/6/04. Monitoring data 
were extracted from the Site Soil-Water Database (SWD) or taken from hardcopy analysis reports for the 
locations of interest and subsequently reconciled against SWD. The following list describes the environmental 
data compilation process: 

0 Individual sample result values are calculated as arithmetic averages of real and field duplicate results when 
both results are from the same sampling event. 23 

When available, Site-requested laboratory reruns are averaged with initial runs for the same sampling event.23 

Laboratory duplicate and replicate QC results are not used. 

When negative values for actinide measurement are returned from the laboratories due to blank correction, 0.0 
pCi/l is used in the calculations. 

Only total radionuclide measurements are used, and 

Data that did not pass validation (rejected data) are not used. 

0 

0 

0 

0 

0 

Verification and Validation of Surface- Water Analvtical Results 

All surface-water isotopic data are either verified or validated, based on criteria determined by Analytical Services 
Division (ASD), or at the special request of the customer. Approximately 75% of all isotopic data are verified 
and the remaining 25% are validated. Validation is typically determined randomly for each subcontracted 
laboratory, based on the specific analytical suites. This random validation selection may or may not routinely 
include POE or POC locations. However, when reportable values are observed, all analytical results used in the 
calculations receive formal validation. 

For samples collected at GSlO during the reportable periods, all isotopic data not randomly selected for validation 
were specifically submitted for validation at the request of Site personnel. All isotopic data package validation 
was performed by a subcontractor to ASD, and all packages during the reportable period through 8/4/04 were 
considered valid. Validation for subsequent data is pending. 

Actinide Data Summarv 

Since 3/3/98, five upstream automated monitoring locations have been operating as part of the continuing source 
evaluation for GSlO as a response action to reportable Pu and Am measurements during WY97. These locations 
are GS27, GS38, GS39, GS40 and SW022 (Figure 6-8). Additionally, GS43 was installed on 6/1/99, GS50 was 
installed on 3/28/01, GS28 was installed on 2/19/02, GS57 was installed on 3/13/02, and SW021 was installed on 
5/6/03. These stations were installed or upgraded to monitor subdrainages that are tributary to GSlO. These 
locations are operated Source Location monitoring stations (see Section 6) to characterize water quality and 
specifically measure Pu and Am loads from the respective subdrainages in an attempt to identify any discrete 
source areas. Summary statistics for sample results from these locations are shown in Table 6-7. The activities 
for GS27 are arithmetic averages since this location has historically sampled only selected storm events. 
Continuous flow-paced sampling is used for GS10, GS28, GS38, GS39, GS40, GS43, GS50, GS57, SWO21, and 
SW022 and volume-weighted average activities are given in Table 6-7. 

23 Radionuclide data pairs are averaged when the Duplicate Error Ratio (DER) is less than 1.5 (see Appendix Section B.l). 
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SW Conveyance Features 
- CulveWStorm Drain 
- DitchlStream 

Drainage Areas 

0 GS10 Drainage 
GS27 Drainage 
GS28 Drainage 

S W 2 1  Drainage 
Other Sub-Drainage 
Contributions to GSlO 

Note: Drainage areas have changed as the Site moves toward Closure and the land and drainage features are reconfigured. The drainage areas shown are 
current as of 10/6/04. The locations shown were all installed as of  5/6/03. 

Figure 6-8. Automated Surface- Water Monitoring Locations and Corresponding Subdrainage 
Areas Tributary to GS70. 

Table 6-7. Summary Statistics for Samples from GSlO and Monitoring Locations Tributary to 
GS70: 5/6/03 to Present. 

Sampling Number of 
Location Samples 

GSIO 37 
GS27 6 
GS28 4 

1- 
GS50 

Pu-239.240 Am-241 

0.273 1.26 0.067 0.334 

0.233 0.598 I 0.048 I 0.202 
2.28 6.16 0.632a 0.841 

GS57 0.023 0.115 0.010 0.031 
sw021 0.235 0.872 0.264 0.971 
sw022 0.628 2.34 0.119 0.308 a Note "Some results rejected through validation 
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Figure 6-9 shows the average annual activities at GSlO for WY97 - WY0424. Due to the continuous flow-paced 
sampling protocols currently in place under RFCA, the more representative volume-weighted average activities 
are shown. I t  is important to note that although reportable 30-day average values occurred in WY04, the volume- 
weighted average is comparable to the activities for other years, with a small change toward more Pu and less 
Am. This suggests that actinides have been available for transport to GSlO for some time, but that the recent 
measurements at GSlO may be due to increased contributions from an area with higher PdAm ratios, such as the 
903 Pad area. 

0.45 I I I 

0.4 1 
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N In 

0 
r 
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(0 IC N 

0 

4- 
1999 

N OPU-239,240 m 

2 

2004 

c) 0 0  
m 

0 0  
0 

-+ + -t-- 
2000 2001 2002 2003 

Water Year 

Figure 6-9. Average Annual Pu and Am Activities at GSlO: WY97-04. 

Annual GSlO Loads 

Annual actinide loads for GSlO in micrograms (log-scale) are plotted in Figure 6- 0 to show long term loading to 
GSlO. For WY97-WYO3, the activity for each flow-paced composite sample is multiplied by the associated 
discharge volume to get pCi, then converted to micrograms2s and totaled annually. The WY04 loads are 
comparable to the loads for previous years, with a small change toward more Pu and less Am. This suggests that 
actinides have been available for transport to GSlO for some time, but that the recent measurements at GSlO may 
be due to increased contributions from an area with higher PdAm ratios, such as the 903 Pad area. 

24 For WY04 the average shown is through 8/29/04. 

25 Picocuries of Pu are multiplied by 14.085 to get picograms, and divided by lo6 to get micrograms. Similarly, picocuries of 
Am are multiplied by 0.292 to get picograms, and divided by IO6 to get micrograms. 
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Location Code I Location Detail 
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Contributing Areas 
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Water Year 

Note Load through 8/29/04 for WY04 IS plotted 

Figure 6-10. Annual Pu and Am Loads at GS10: WY97-04. 

Relative Loading Analysis 

This loading analysis uses data from all automated monitoring locations that are tributary to GSIO (Figure 6-8). 
These locations are GS27, GS28, GS38, GS39, GS40, GS43, GS50, GS57, SW021, and SW022. The analysis is 
performed for two overlapping time periods based on the operational periods for two groups of locations. For the 
first period, 3/13/02 to 8/19/04, monitoring locations GS27, GS28, GS38, GS39, (3.340, GS43, GS50, GS57, and 
SW022 were all operational. For the second period, 5/6/03 to 8/19/04, monitoring locations GS27, GS28, GS38, 
GS39, GS40, GS43, GS50, GS57, SW021, and SW022 were all operational. 

The 100, 300,400, 500,600, 800, and 900 Areas all contribute runoff to SW022 via the Central Avenue Ditch. 
During high flows, a portion of the flow in the Central Avenue Ditch overflows to a 48-inch pipe which leads 
directly to South Walnut Creek, bypassing SW022, as indicated by the blue flow line in Figure 6-2. This 
upstream flow bypass results in the calculated load for S W022 to be an underestimate of the total Central Avenue 
Ditch subdrainage area contribution to GSl 0. 

Table 6-8 gives location and drainage basin detail for the monitoring locations used in this loading analysis. The 
hydrologic connectivity of these locations is shown in Figure 6-2. 

Table 6-8. Location and Drainage Basin Detail. 

I Bypass I 173.1 acres 
I Drainage ditch NW of B884 GS27 I Area south and west of B884; 

I 0.4 acres 
I 800; 2.8 acres GS28 I Ditch NW of 8865 10' above Central Ave. 
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Location Code Location Detail 
GS38 

GS39 

GS40 

Central Avenue Ditch at 8” Street 

Drainage ditch north of 904 Pad 

Culvert east of 750 pad draining 700 Area to 
I S. Walnut Creek I 25.8 acres 

GS43 I Drainage ditch NE of 8886 I 8886 area; I 

Contributing Areas 
100, 300, 400, 500, 600; 
40.7 acres 
903 Pad, 904 Pad, Contractor Yard; 
8.1 acres 
700; 

GS50 
GS57 
sw02 1 
sw022 

Loads for GSlO, (3.528, GS38, GS39, GS40, GS43, GS50, GS57, SW021, and SW022 continuous flow-paced 
samples were calculated as detailed in Appendix B. 1 Analytical Data Evaluation Methods. The load for any 
period is then the sum of the individual sample loads during that period. 

For GS27, loads for any period are calculated by multiplying an estimated overall activity26 by the corresponding 
discharge measured at the gage, and then converting to  microgram^.^' The following methods were selected to 
estimate a range of loads for GS27: 

0 The annual arithmetic average activity is multiplied by the corresponding measured annual discharge volume 
to estimate annual loads. The annual loads are then totaled for the analysis period. 

The overall seasonal arithmetic average activity is multiplied by the corresponding measured total seasonal 
discharge volume for each year to estimate seasonal loads. The seasonal loads are then totaled for the 
analysis period. 

The overall median activity is multiplied by the measured annual discharge volume to estimate annual loads. 
The annual loads are then totaled for the analysis period. 

The seasonal arithmetic average activity for each year is multiplied by the corresponding measured seasonal 
discharge volume to estimate annual loads. The annual loads are then totaled for the analysis period. 

The seasonal median activity for each year is multiplied by the corresponding measured seasonal discharge 
volume to estimate annual loads. The annual loads are then totaled for the analysis period. 

The loads estimated for GS27 are summarized in the following analysis by using the average estimated loads from 
the various methods. 

0 

0 

0 

3.2 acres 
Solar Ponds area, 900; 9.3 acres 
400; 8.6 acres 
B991 area; 25 acres 
100, 300, 400, 500, 600, 800, 900; 

Ditch north of 8990 
Ditch NE of 8444 Area 
Pipe draining B991 area to S. Walnut Creek 
East end of Central Avenue Ditch at Inner 

26 Various methods were evaluated to estimate an overall activity at GS27. These included averages (annual, seasonal, 
monthly), medians (annual, seasonal, monthly), geometric means, the minimum variance unbiased estimator (MVU), and the 
simple estimator (Gilbert, 1987). 

27 Storm-event sampling collects samples during the rising limb of a direct runoff hydrograph following a precipitation event. 
The highest TSS measurements, and corresponding Pu and Am activities, are typically measured during these hydrologic 
conditions. Therefore, simple arithmetic average activities using these sample results would be expected to be biased high 
relative to the ‘true’ mean activity for a given location. Additionally, actinide water-quality variation tends to be lognormal, 
and also varies with flow rate, season, storm size, and time. Therefore, various activity estimation techniques and periods are 
used to calculate a range of estimated loads. 
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Relative Subdrainaae Loads: March 13, 2002 throush Auaust 19, 2004 
a 

The loading analysis in this section uses all available data for the period 3/13/02 through 8/19/04 from GS 10 and 
the nine upstream Source Location monitoring stations (GS27, GS28, GS38, GS39, GS40, GS43, GS50, GS57, 
and SW022). This loading analysis does not address the attenuation of actinides as they are transported from one 
monitoring location to the next. The analysis assumes that as the period of sampling is increased, the temporal 
effects of actinide transport will not significantly affect the relative loads from the various subdrainages. The 
hydrologic connectivity of these locations is shown in Figure 6-1 1. 

& -__- --_ 
KEY 

A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway 

Uncontrolled High Runoff Pathway - 
Normal Controlled Flow Pathway ------------ * 

To GS03 A-4 

Industrial Area 

a 
_ _  -z -- -- - 

Figure 6-1 1. Hydrologic Connectivity of Monitoring Locations Tributary to GSlO (as of 3/13/02). 

Table 6-9, Figure 6-13, and Figure 6-14 indicate that multiple subdrainages are contributing the majority of the Pu 
load estimated at GSlO: the area directly tributary to GS38, GS39, GS40, the area directly tributary to SW022, 
and the area directly tributary to GSlO. Additionally, analysis shows that the Pu loads from GS39 and SW022 
have increased significantly in WY04 (Figure 6-17 and Figure 6-18). This suggests that recent projects impacting 
the GS39 and SW022 drainages, especially the 903 Pad remediation, may have negatively impacted water quality. 

Table 6-9, Figure 6- 15, and Figure 6-16 indicate that the GS40 subdrainage is contributing the majority of the Am 
load estimated at GSIO. The majority of this Am load at GS40 coincided with culvert clean-out activities on the 
east side of the 750 Pad during WY03 (see WY02 Surface-Water Annual Report; URS, 2003b). WY04 Am loads 
at GS40 have decreased 60% from WY03 loads, though GS40 is still a significant contributor of Am load to 
GSlO. Additionally, analysis shows that the Am loads from both GS39 and SW022 have increased significantly 
in WY04 (Figure 6-17 and Figure 6-18). This suggests that recent projects impacting the GS39 and SW022 
drainages, especially the 903 Pad remediation, may have negatively impacted water quality. 
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Table 6-9. Comparison of Pu and Am Loads at Tributary Locations with GS10: 3/13/02 through 
8/19/04. 

Location I Pu-239,240 Load in pg 1 Am-241 Load in pg 
GSlO I 769.7 I 10.15 

SW Conveyance Features 
- CulverVSlon Drain 
- DitchlStream 

Drainage Areas 

0 GS27 Drainage 

GS28 Drainage 

Area Directly Tnbutary to GS38 

0 GS39 Drainage 

0 GS40 Drainage 

0 GS43 Drainage 

L_i GS50 Drainage 

0 GS57 Drainage 

0 Area Directly Tnbutary to SWO22 

Area Directly Tnbutary to GS10 

Figure 6-12. Subdrainage Map for Areas Tributary to GS10: As of 3/13/02. 
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I 

Relative Drainage Area Plutonium Load Contributions to GSlO: March 13, 2002 to August 19,2004 
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Figure 6-13. Relative Pu Load Contributions Chart for Locations Tributary to GS10: 3/13/02 
through 8/19/04. 
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Figure 6-14. Relative Pu Load Contribution Pie for Locations Tributary to GS10: 3/13/02 through 
8/19/04. 
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Figure 6-15. Relative Am Load Contribution Chart for Locations Tributary to GS10: 3/13/02 
through 8/19/04. 
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Figure 6-1 7. Annual Pu and Am Loads at GS39. 
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Relative Subdrainaae Loads: Mav 6.2003 through Auaust 19. 2004 

The loading analysis in this section uses all available data for the period 5/6/03 through 8/19/04 from GSlO and 
the ten upstream Source Location monitoring stations (GS27, GS28, GS38, GS39, GS40, GS43, GS50, GS57, 
SW021, and SW022). This loading analysis does not address the attenuation of actinides as they are transported 
from one monitoring location to the next. The analysis assumes that as the period of sampling is increased, the 
temporal effects of actinide transport will not significantly affect the relative loads from the various subdrainages. 
The hydrologic connectivity of these locations is shown in Figure 6-19. 

KEY 

Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway - 
Uncontrolled High Runoff Pathway ___D 

Normal Controlled Flow Pathway ------------* 

Industrial Area 

GS38A Cenfral Ave. Difch 

_ _  -- -- -- - 
Figure 6-1 9. Hydrologic Connectivity of Monitoring Locations Tributary to GSlO (as of 5/6/03). 

As for the previous loading analysis above, Table 6-10, Figure 6-21, and Figure 6-22 indicate that multiple 
subdrainages are contributing the majority of the Pu load estimated at GSIO: the area directly tributary to GS38, 
GS39, GS40, the area directly tributary to SW022, and the area directly tributary to GSlO. Additionally, analysis 
shows that the Pu loads from GS39 and SW022 have increased significantly in WY04 (previously in Figure 6-17 
and Figure 6-18). This suggests that recent projects impacting the GS39 and SW022 drainages, especially the 903 
Pad remediation, may have negatively impacted water quality. 

As for the previous loading analysis above, Table 6-10, Figure 6-23, and Figure 6-24 indicate that the GS40 
subdrainage is contributing the majority of the Am load estimated at GSlO. The loss of Am load to the area 
directly tributary to GSlO is likely due to losses to the streambed downstream of the monitored subdrainages. The 
majority of this Am load at GS40 coincided with culvert clean-out activities on the east side of the 750 Pad during 
WY03 (see WY02 SW Annual Report; URS, 2003b). WY04 Am loads at GS40 have decreased 60% from WY03 
loads, though GS40 is still a significant contributor of Am load to GSlO. Additionally, analysis shows that the 
Am loads from both GS39 and SW022 have increased significantly in WY04 (Figure 6-17 and Figure 6-18). This 
suggests that recent projects impacting the GS39 and SW022 drainages, especially the 903 Pad remediation, may 
have negatively impacted water quality. 
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Location I Pu-239,240 Load in pg 
GSIO 556.2 

Table 6-10. Comparison of Pu and Am Loads at Tributary Locations with GS10: 5/6/03 through 
8/19/04. 

Am-241 Load in pg 
5.13 

lotes: The ‘loss’ for the Area Directly Tributary to GS 10 is likely due to losses of load to the streambed downstream of the monitored subdrainages. 

Figure 6-20. Subdrainage Map for Areas Tributary to GS10: As of 5/6/03. 
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Figure 6-21. Relative Pu Load Contribution Chart for Locations Tributary to GSlO: 5/6/03 
through 8/19/04. 
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Figure 6-22. Relative Pu Load Contribution Pie for Locations Tributary to GS10: 5/6/03 through 
8/19/04. 

December 2004 6-30 



RF/EMM/WP-O4-S WMANLRPTO3. UN 
RFETS Automated Suvface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0'36 

-2 O r  

-4 
Area 

Directlv 

0.03 0.00 0.01 0.01 0.03 0.04 

-2.93 

Relative Drainage Area Americium Load Contributions to GS10: May 6, 2003 to August 19, 2004 

~, 
Tributary to 

GS38 

0.78 

GS39 

ri 
I I I I I I 

OArea Directly Tributary to GS38 ClGS39 

OGS40 OGS50 

OArea Directly Tributary to SW021 OGS27 

0 GS43 OGS28 

0 GS57 

DArea Directly Tributary to GSlO 

OArea Directly Tributary to SW022 

GS40 GS50 Area GS27 GS43 GS28 GS57 Area Area 
Directly Directly Directly 

Tributai to 
sw021 

Drainage Area 

Tributary to Tributary to 
SW022 GSlO 

Figure 6-23. Relative Am Load Contribution Chart for Locations Tributary to GS10: 5/6/03 
through 8/19/04. 
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Figure 6-24. Relative Am Load Contribution Pie for Locations Tributary to GSlO: 5/6/03 through 
8/19/04. 
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Erosion Control Measures 

The Site is implementing an aggressive program of erosion control to prevent the movement of soils and 
sediments and to protect storm water and surface-water quality. The increased activities of building removal and 
soil disturbance require rigorous erosion control methods. A number of control methods are currently being used, 
from straw bales and wattles to soil tackifiers and erosion blankets. Ultimately, disturbed sites are revegetated. 

Immediately following confirmation of reportable values at G S  10, a preliminary loading analysis was performed 
that also identified multiple subdrainages as contributors to GSlO. The loading analysis above further confirms 
the following subdrainages as the dominant Pu and Am load contributors to GSlO: GS38 (area directly tributary), 
GS39, GS40, SW022 (area directly tributary), and the area directly tributary to GSlO. Since the majority of Pu 
and Am is transported in surface water attached to particulate matter (suspended solids), a number of erosion 
controls have been added to these Site drainages. To augment the preexisting erosion methods the Site has  been 
routinely using, additional controls were installed in these subdrainages starting in June 2004 (see Figure 6-25 
through Figure 6-29). Localized controls in ditches have been added in the form of straw wattles, straw bales, and 
silt fences. Area controls have been applied to disturbed soils in the form of erosion matting, hydromulch and 
seed, and tackifier (in many cases exclusion boundaries have been established to prevent vehicle traffic). These 
erosion controls have been installed throughout the GS 10 drainage based on field walkdowns and monitoring data 
analysis identifying areas of sediment transport and specifically for projects likely to impact surface water. 

Figure 6-25. Erosion Controls in the GS38 Drainage as of 10/21/04. 
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Figure 6-26. Erosion Controls in the GS39 Drainage as of 10/21/04. 
I ,", .I , , I I  ,,,,,,, I "  I I I & ' U x . . \ W  A'\\\ \ - I c h Y ~/////////////~~~///////////// A 11 ..- 
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Figure 6-27. Erosion Controls in the GS40 Drainage as of 10/21/04. 
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Figure 6-28. Erosion Controls in the Area Directly Tributary to SW022 as of 10/21/04. 

Figure 6-29. Erosion Controls in the Area Directly Tributary to GSlO as of 10/21/04. 
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Water-Quality Trends and Correlations: GS1 0 

Higher Pu and Am activities began to be measured at GS 10 starting with the composite sample for the period 2/20 
- 3/8/04 (Figure 6-71). For the period 10/1/02 - 2/19/04, average PdAm ratios at GSlO were 0.9. For the period 
2/20 - 8/29/04, average Pu/Am ratios were 2.4, suggesting that recent higher activities are from different areas or 
increased source contributions within existing areas than the activities for previous samples. For roughly the 
same period, a similar pattern is noted for samples collected at both GS39 and SW022 (Figure 6-3 1 and Figure 
6-32). Figure 6-33 shows that the higher GSlO Pu/Am ratios are generally associated with the WY04 period of 
increased Pu loads at GS39 and SWO22.** These patterns further support the conclusion that flows from the GS39 
and SW022 subdrainages have affected water quality at GS 10. 

Though GS40 has been noted to be a significant contributor of both Pu and Am loads to GSlO, WY04 Pu loads 
show no significant change over WY03 loads, and Am loads have decreased (Figure 6-34). Furthermore, Figure 
6-36 shows no significant change in Pu activities and a decrease in Am activities (this change is also indicated by 
the shift in Pu/Am ratios shown in Figure 6-35). During the WY03 period of elevated activities and loads at 
GS40, no reportable values were measured at GSlO. This observation, coupled with the WY04 GS40 data, 
suggests that the recent reportable values at GSlO are significantly influenced by runoff from other areas. 

No significant water-quality improvement due to erosion controls has been observed to date for GSlO (Figure 
6-30). This may be caused by the continued transport of residual solids in the flow pathways downstream of the 
new erosion controls. However, data from both GS39 and SW022 (Figure 6-3 1 and Figure 6-32) show a 
measurable reduction in activities for the most recent data. 
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Figure 6-30. Individual Sample Results at GS10: 10/1/02- 8/29/04. 

28 A significant portion of the load at SW022 originates with GS39. However, the loading analysis above shows that the area 
downstream of the monitored subdrainages (the ‘area directly tributary to SW022’) is also a significant load contributor. 
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Figure 6-31. Individual Sample Results at GS39: 10/1/02- 8/19/04. 
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Figure 6-33. Temporal Variation of Pu/Am Ratios at GSlO with Daily Pu Loads at GS39 and 
sw022. 
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Figure 6-34. Annual Pu and Am Loads at GS4O. 
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Figure 6-35. Individual Sample Results at GS40: lO/l/Ol- 9/1/04. 
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Figure 6-36. Annual Volume- Weighted Average Pu and Am Activities at GS40. 
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Since Pu and Am are transported attached to suspended solids, an increase in suspended solids activity (sample 
activity divided by TSS concentration [pCi/g]) suggests the increased contribution of a relatively more 
contaminated area, and/or sediment transport from a previously non-contributing area or source term. Pu and Am 
suspended solids activities at GSlO show no change in WY04 (Figure 6-37). In conjunction with the increased 
activities, this suggests increased transport of suspended solids with contamination similar to past years, and not a 
significant new source term. A similar pattern is noted for samples collected at GS39 (Figure 6-38). 

A moderate increase in suspended solids activity at SW022 is noted for WY04 (Figure 6-39). This is likely due to 
the increased contribution of relatively more contaminated suspended solids from the GS39 subdrainage. That the 
SW022 increase is not measured at GSlO may be due to increased transport of relatively less contaminated solids 
from other areas in the drainage, effectively 'diluting' the contribution from SW022. 

No reduction in suspended solids activity is noted for these locations after the implementation of enhanced 
erosion controls, for the limited data available. 
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Figure 6-37. Temporal Variation of Suspended Solids Activity at GS10: All RFCA Data. 
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Figure 6-38. Temporal Variation of Suspended Solids Activity at GS39: All RFCA Data. 
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ote: Continuous flow-paced sampling began at SW022 on 10/1/99; previous samples were collected on the rising limb of a single runoff event. 

Figure 6-39. Temporal Variation of Suspended Solids Activity at SW022: Continuous Flow- 
Paced Sample Data. 
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Additional erosion controls were installed in the 
GSlO drainage starting on 6/22/04. 

Since Pu and Am are transported attached to suspended solids, an increase in TSS can result in corresponding 
increases in activity. The amount of TSS in runoff depends on a number of factors including the availability of 
disturbed soils (e.g. unconsolidated and unvegetated soil), storm intensity (Le. precipitation forces), and runoff 
intensity (flow rates). A deviation in the typical relationship between flow rate and TSS suggests increased 
availability of transportable soils. Figure 6-40 shows that WY04 turbidities (as an indication of TSS) relative to 
flow rate are generally higher than for WY03 and prior data. This suggests that soils in the GSlO drainage are 
more susceptible to transport for a given flow rate than for previous years. Similarly, WY04 TSS data show 
higher values relative to flow rate than for previous years (Figure 6-41). A similar relationship is noted for 
samples collected at GS39 (Figure 6-42), and to a lesser extent SW022 (Figure 6-43), prior to the implementation 
of enhanced erosion controls. These patterns suggest that the recent higher activities at GSlO may be the result, at 
least in part, to the increased transport of legacy contamination associated with soil and sediment, and not new 
sources. 

A measurable reduction in TSS relative to storm intensity is noted for GS39 after the implementation of enhanced 
erosion controls (Figure 6-42). This is likely the result of sediment trapping and soil stabilization in the GS39 
subdrainage coupled with a reduction in project activities associated with the 903 Pad remediation. However, 
data from both SW022 and GSlO show no reduction in TSS relative to flow rate (Figure 6-43 and Figure 6-41). 
This may be caused by the transport of residual solids in the flow pathways downstream of the new erosion 
controls. Additional data are needed to further assess the effects of erosion controls on water quality at GSlO. 
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Figure 6-40. Variation of Mean Daily Turbidity with Flow Rate at GS10. 
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Figure 6-41. Variation of Sample TSS with Flow Rate at GS10. 
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Figure 6-43. Variation of Sample TSS with Flow Rate at SW022. 

Site Activities and Projects in Areas Tributary to GSIO 

During the period of reportable values at GSIO, multiple projects within the GSlO drainage were occurring. The 
loading analysis and water-quality correlations presented above indicate that project activities associated with the 
903 Pad are likely to have had the most significant impact to water-quality at GSIO. 

903 Pad/Lip Remediation 

Remediation activities at the 903 Pad/Lip area began in mid-November 2002. The IMIRA for IHSS Group 900- 
11 (Kaiser-Hill, 2004b) provides background for this project. The 903 Pad/Lip area flows to both the SID (POE 
SW027) and South Walnut Creek (POE GSIO). The portion of the 903 Pad tributary to GSlO is upstream of 
GS39 (Figure 6-44), and all runoff from the area shown on the map is sampled at GS39. The 903 Pad/Lip project 
also included remediation activities in the dirt area north of the East Access Road directly tributary to SW022. 
During WY04, disturbed soils associated with the remediation effort were available for transport in runoff. The 
loading analysis above showed that the loads from both GS39 and SW022 increased significantly in WY04. 
Figure 6-31 and Figure 6-32 both show that activities at GS39 and SW022 increased after the start of the 903 
Pad/Lip project began, coinciding with the normal spring and summer increase in runoff.29 Based on field 
observations, runoff from the area contained unusually high levels of suspended solids. Figure 6-46 and Figure 
6-47 show that TSS concentrations relative to flow rate increased significantly during the same period. 

The existence of significant actinide soil contamination in association with the 903 Pad is well documented. The 
fact that the activity of the suspended solids did not increase at GS39 during WY04 (Figure 6-38) indicates that 
the 903 remediation was successful in preventing migration of the most contaminated soils subject to remediation. 
However, erosion controls appear to have been less effective in preventing increased transport of suspended solids 
with lower levels of contamination (average Pu 1.5 pCi/g, Am 0.3 pCi/g). 

29 During WY04,91% of the flow at GS39 and 87% of the flow at SW022 ocurred during the April through August period. 
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Figure 6-44. Drainage Area for GS39: 903 Pad Area. 

-7 -- 

Figure 6-45. Drainage Area for S W022: 903 Pad Area. 
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Summary and Conclusions 

The Site has completed the WY04 phase of the ongoing source evaluation for the potential cause(s) of reportable 
30-day moving average values for Pu and Am at the POE monitoring location GSIO. As for previous reports, the 
Site concludes that the likely source of the reportable 30-day moving average values at GSlO is diffuse actinide 
contamination associated with soils and sediments from past Site operations released to the environment through 
events and conditions over past years. This actinide contamination is transported with suspended solids in 
surface-water runoff during precipitation events. 

Based on the above evaluation, Site personnel conclude that no specific remedial action(s) is indicated at this 
time, other than scheduled remedial actions and closure activities for the Site. The removal of source areas, the 
implementation of enhanced erosion controls, and the reduction of runoff as the Site moves toward closure all 
serve to improve water quality in the long-term. The surface-water monitoring conducted at the Site has provided 
valuable information regarding the near-term impacts to water quality to aid the Closure Projects in developing 
targeted methods for reducing the transport of low-level contamination. This source investigation has identified 
no previously unknown localized source(s) of contamination that warrant targeted remediation based on the 
available information. The current conclusions are summarized below: 

The Site retention ponds continue to effectively remove suspended solids and any associated contamination 
from the water column. Pu and Am activities at the terminal pond and fenceline POCs remain well below 
reporting thresholds. 

Based on the details regarding recent Site activities outlined above, it is concluded that various D&D, 
construction, ER, and excavation operations caused increased transport of low-level contamination associated 
with suspended solids in surface water that are likely to have resulted in the recent reportable values measured 
at GS 10. 

A shift in Pu/Am ratios toward a higher relative abundance of Pu at GSlO in WY04 suggest increased actinide 
contribution from an area with higher Pu/Am ratios, such as the 903 Pad area. 

The loading analysis indicates that the GS39 subdrainage, the GS40 subdrainage, and the area directly 
tributary to SW022 are contributing the majority of the actinide load at GSIO. Additionally, analysis shows 
that the Pu and Am loads from GS39 and SW022 have increased significantly in WY04. This suggests that 
recent projects impacting the GS39 and SW022 drainages, especially the 903 Pad remediation, have impacted 
water quality. 

Pu and Am suspended solids activities at GSlO show no change in WY04 (Figure 6-37). In conjunction with 
the increased activities at GS 10, this suggests increased transport of suspended solids with contamination 
similar to past years, and not a significant new source term. 

Figure 6-40 shows that WY04 turbidities (as an indication of TSS) at GSlO relative to flow rate are generally 
higher than for WY03 and prior data. This suggests that soils in the GSlO drainage are more susceptible to 
transport for a given flow rate than for previous years. Similarly, WY04 TSS data at GSlO show higher 
values relative to flow rate than for previous years (Figure 6-41). A similar relationship is noted for samples 
collected at GS39 (Figure 6-42), and to a lesser extent at SW022 (Figure 6-43), prior to the implementation of 
enhanced erosion controls. These patterns suggest that the recent higher activities at GSlO may be the result, 
at least in part, of the increased transport of legacy contamination associated with soil and sediment, and not 
any new source contribution. 

Targeted erosion controls have proven to be effective in reducing sediment transport and associated 
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contamination at selected locations. This is especially true for locations upstream of GSlO (nearer to the 
source terms) such as GS39 and SW022. No improvement is noted for GSlO, most likely due to the 
continued transport of residual solids along the flow pathways downstream of the erosion controls. In the 
long-term, water quality is expected to improve at GS 10 as these solids stabilize within the system, additional 
erosion controls are installed, source areas are removed, disturbed soils are stabilized, and runoff is reduced 
due to the removal of impervious areas. 

The Site’s proposed course of action includes: (1) continuing observation (routine monitoring), and (2) 
installation and maintenance of enhanced erosion controls in the drainage areas upstream of GS 10 as part of the 
overall Closure process. Effective BMPs, such as the use of the existing terminal ponds to clarify stormwater of 
potentially-contaminated sediment and particulate matter, will also be continued. Specifically, DOE and the K-H 
Team propose the following actions as the path forward: 

Continued observation and ongoing data interpretation to provide better understanding of actinide transport 
directly related to the operation of the Site automated surface-water monitoring network and the effectiveness 
of erosion controls 

Implementation and maintenance of enhanced erosion controls as an integral part of Site Closure 

Continued use of the existing retention ponds as an effective BMP to clarify stormwater containing 
potentially contaminated sediment and particulate matter, and 

0 

0 

0 Continued reporting as appropriate 

6.3.4 . Summary of Completed Source Evaluations for POE SW093 

WY97 Source Evaluation for Walnut Creek 

The WY97 Walnut Creek Source Evaluation Reports (Reports #1, #2, #3, and Final; RMRS 1997a, 1997b, 1997c, 
and 1998a) included source evaluations for POC GS03 and POEs GSlO and SW093. These reports were 
completed in response to reportable water-quality levels at these locations during WY97. The scope of the 
investigation for each report is summarized below. 

Progress Report #I to the Source Evaluation and Preliminary Mitigation Plan for Walnut Creek, Rev. 0 (RMRS 
1997a) did not include SW093. The following text is taken directly from Progress Report #2 (RMRS 1997b) 
describing the contents of that report related to SW093: 

0 

0 

0 

0 

Results and analysis of ongoing RFCA monitoring 

A detailed description of new sedimentlsoil sampling locations for SW093 

A detailed description of proposed new Source Location monitoring stations for SW093 

A summary of current AME findings with cross-links to source evaluations, and 

A summary of the status for sampling and operational modifications 

The following text is taken directly from Progress Report #3 to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1997c) describing the contents of that report: 

0 

0 

0 

0 

0 

Results and analysis of ongoing RFCA monitoring 

An assessment of existing monitoring data for SW093 

Updates for the new Source Location monitoring stations for SW093 

An evaluation of the effects that watershed improvements may have had on Site water quality 

A summary of current AME findings with cross-links to source evaluations, and 
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0 A summary of the status for sampling and operational modifications , 

The following text is taken directly from the Final Report to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1998a) describing the contents of that report: 

0 

0 

. 0  

Updates to the ongoing SW093 evaluation 

Results and analysis of ongoing RFCA monitoring 

An assessment and incorporation of available new data for SW093 

0 

0 

0 

Updates for the new Source Location monitoring stations for SW093 

Hypotheses for source location(s) with supporting and non-supporting information 

An identification of data gaps and uncertainties in the source evaluation process with 
suggested modifications (if any) to the AME Work Scope and the IMP 

A summary of current AME findings with cross-links to source evaluations 

A summary of the status for sampling and operational modifications 

Results of the source location evaluation 

A detailed description of identified source areas, and 

A general description of mitigating actions applicable to sources which may be identified in 
the future 

0 

0 

0 

0 

0 

In the Final Report, the following findings regarding the possible source(s) of the reportable values at SW093 
were noted: 

To date, a singular source for SW093 cannot be identified. Information collected to date does not 
point to any singular conclusion. In fact, it is likely that multiple sources and transport 
mechanisms are responsible for the elevated activities at SW093. To date, no localized areas of 
radiological contamination have been ident9ed - either historical or resulting porn current 
operations. The Site concludes that the likely source of the exceedance of the 30-day average for 
Pu at POE SW093 resulted porn difise radionuclide contamination fiom past Site operations 
released to the environment through events and conditions over past years. 

The Final Report M e r  lists the possible SW093 source(s): 
0 

0 

Diffuse soil and sediment contamination in the SW093 drainage, and 

A tributary surface-water source transporting contamination 

W 9 9  Source Evaluation for POE SW093 

The WY99 Source Evaluation Report for POE SW093 (RMRS 1999b) was completed in response to reportable 
waterquality levels at SW093 during WY99. The following text is taken directly from that report describing the 
contents: 

0 Results and analysis of ongoing, automated surface-water monitoring data including trending 
and correlations, statistical analysis, and loading analysis 

A review of existing soil and sediment data 

An assessment of D&D, ER, and Sitq Closure projects, and 0 

0 A summary of cument.AME findings 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 
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Surface-water and soil and sediment sampling results suggest that one or more low-level 
distributed actinide source areas exist within the SW093 drainage. Further, surface-water 
activities have been of similar magnitudes for the last decade, suggesting source areas that 
originated as legacy contamination. 

Recent surface-water sampling results from Source Location monitoring stations have further 
refined the estimation of relative Pu and Am load contributions to SW093 from upstream 
subdrainage areas. These load estimations suggest that significant Pu and Am source terms 
may exist in the B779 area (GS32 subdrainage). Data indicate that these sources are legacy 
contamination as a result of past Site operations and are not a result of current D&D 
activities . 
Load estimations and soil and sediment data also suggest that Pu and Am source terms may 
exist in the following subdrainage areas: 

0 

1. 
2. 
3. 
4. 
5. 

North Walnut Creek reach between SWl18 and SW093 
A portion of the 700 Area including B771/774 and B776/777 
A portion of the 500 Area including B559 
A portion of the 300 Area including B37 1/374, and 
A portion of the 100 Area 

0 Evaluation of readings from insitu, water-quality monitoring probes indicates no unusual or 
unexpected conditions for WY99 to date. WY99 trends for all parameters are similar to those 
observed in WY98 and WY97, and real-time water-quality data cannot be linked to discrete 
upstream source areas. 

A review of current Site activities indicate no reason to suspect that D&D, ER Projects, 
excavation, or routine Site operations caused a release of Pu or Am that resulted in the 
elevated activities measured at SW093. 

The reportable values observed at SW093 and other monitoring locations in the SW093 
drainage are not being observed at the Ponds or downstream POCs. 

WY03 Source Evaluation for POE SW093 

The WY03 source evaluation for POE SW093 was completed in response to reportable water-quality levels at 
SW093 during WY03. This source evaluation was included in the Automated Surface-Water Monitoring Report 
for WY02 (the evaluation included all relevant data available as of 9/10/03). The following text is taken directly 
from that report describing the contents: 

Evaluation of ongoing automated surface-water monitoring within the S W093 drainage 

Estimation of actinide loads within the SW093 drainage area, and 

A brief assessment of D&D, ER, and Site Closure projects 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 

The findings and conclusions of this and prior Walnut Creek and SW093 source evaluations 
suggest that one or more low-level distributed actinide source areas exist within the SW093 
subdrainage. These source evaluations and the more recent review of ongoing RFETS closure 
activities contained herein suggest that these upstream activities did not contribute to increased 
contamination and reportable values. The Tank 231A sludge spill and recent flume construction 
activities at SW093, with the associated sediment excavations, are the most likely cause(s) of the 
recent reportable values. The Site concludes that the likely sources of the reportable 30-day 
moving average values at SW093 are: 
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1 .  Diffuse actinide contamination associated with soils and sediments from past Site 
operations released to the environment through events and conditions over past years. 
This actinide contamination is transported with suspended solids in surface-water runoff 
during precipitation events 

2. Low-level actinide contamination associated with streambed sediments likely to have 
been suspended as a result of flume replacement excavations, and 

3. Residual contamination resulting from the sludge spill from Tank 23 1 A 

Based on this evaluation, the temporary nature of the reportable values at SW093, and no impact to 
downstream water quality, Site personnel conclude that no specific remedial action(s) is indicated at this 
time, other than scheduled remedial actions and closure activities for the Site. This source investigation 
has identified no highly localized and persistent source(s) of contamination that warrant targeted 
remediation based on the available information. The conclusions detailed in this report are summarized 
below: 

0 Historical SW093 data suggest that actinides have been available for transport to SW093 for 
some time and that the recent measurements at SW093 are likely the result of legacy 
contamination. 

0 The loading analysis above indicates that the GS32 drainage is a significant contributor of the 
actinide load measured at SW093. The analysis further suggests that the recent Solar Ponds 
actions have not negatively impacted water quality. 

Surface-soil and sediment data presented in previous reports clearly show the existence of low- 
level, distributed Pu and Am source terms throughout the SW093 drainage. 

0 

6.3.5 

The following source evaluation is provided in accordance with the Final Rocky F f a t s  Cleanup Agreement 
(RFCA) (CDPHE et al., 1996) (Attachment 5, §2.4(B)) under “Action Determinations”. The RFCA requires 
reporting “when contaminant concentrations in Segment 5 exceed the Table I action levels” and that “source 
evaluation will be required”. Further, RFCA states “if mitigating action is appropriate, the specific actions will be 
determined on a case-by-case basis, but must be designed such that surface water will meet applicable standards at 
the POCs. 

Specifically, this source evaluation addresses the Site notification(s) of reportable 30-day moving average values 
for Pu and Am water-quality results at the POE monitoring location SW093, located 1300’ above Pond A-1 in 
North Walnut Creek. Reportable values for Pu were measured for the period 4/11 through 7/23/04 inclusive, 
using validated data. Additional data recently received but not validated may extend the Pu event through 
8/29/04. Reportable values for Am were also measured for the periods 4/23 through 5/22, 5/29 through 718, 7/13 
through 7/20, and 7/22 through 7/23/04 inclusive, using validated data. Additional data recently received but not 
validated may extend the Am event through 8/29/04. The end of the reportable period(s) will be determined when 
the Site receives subsequent analytical results. 

This evaluation for Walnut Creek monitoring station SW093 covers data received through 10/6/04. The 
following are included in this section: 

Evaluation of ongoing automated surface-water monitoring within the SW093 drainage 

Estimation of actinide loads within the SW093 drainage area 

Evaluation of water-quality trends and correlations within the S W093 drainage area 

A brief discussion of implemented erosion controls, and 

A brief assessment of D&D, ER, and Site Closure projects 

Updated Loading Analysis and W 0 4  Source Evaluation for SW093 

0 

0 

0 

0 

0 

December 2004 6-50 



RF/EMM/WP-O4-SWMANLRPTO3. UN 
RFETS Automated &$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0 Hydrology 

North Walnut Creek Flow Controls 

All IA surface-water runoff that flows into North Walnut Creek, South Walnut Creek, or the SID is collected by a 
system of stormwater retention ponds. The ponds serve three main purposes for surface-water management: (1) 
storm water retention and settling of sediments, (2) water storage for sampling prior to release, and (3) emergency 
spill control in those instances where a spill cannot be adequately managed without use of the ponds. 

SW093 is the POE for IA surface-water flows to North Walnut Creek. Surface water in North Walnut Creek is 
routed through the A-Series Ponds (Figure 6-48). Steps in the water collection and transfer process are briefly 
outlined as follows: 

1 .  Runoff from the northern and western IA flows through various ditches and channels to a large 
cmp and directly to SW093 (Figure 6-48). 

2. Runoff from SW093 then flows downstream through conveyance structures, to Pond A-3, and 
subsequently is batch discharged to Pond A-4 for detainment, and 

3. Water detained in Pond A-4 is discharged periodically in batches to Walnut Creek. 

As indicated above, all of the IA runoff that flows into North Walnut Creek is ultimately routed to Pond A-4, 
detained, and sampled prior to being released to lower Walnut Creek. There is no source of IA runoff to South 
Walnut Creek that can enter lower Walnut Creek without first passing through the pond system for subsequent 
batch discharge from Pond B-5.30 

KEY 

A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway Y 

Normal Controlled Flow Pathway .-------------e _ -  -- -- -- - 
Figure 6-48. Hydrologic Routing Diagram for POE S W093 (WY2003-2004). 

30 A small area NE of the Solar Ponds flows directly to the A-Series Ponds and is not monitored at SW093. This water is 
monitored at SW091. 

0 
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Figure 6-49. PO€ Monitoring Station SW093: 30-Day Volume- Weighted Average Values for Pu 
and Am Activities (70/7/96 - 8/29/04). 

The analytical results for the composite samples collected around the period of reportable values have been 
validated through 7/23/04. A review of historical SW093 monitoring data shows that these results are 
significantly higher than usual, and higher than results associated with previous reportable periods. During the 
period of continuous flow-paced monitoring under RFCA, there have been two other occurrences of reportable 
30-day average values for Pu (Figure 6-49; no previous reportable Am periods). The reportable measurements 
generally occur during periods of increased stormwater runoff in the spring and summer months. Individual 

3 1  The method for calculating 30-day averages in given in Appendix B. I Analytical Data Evaluation Methods. 

32 A Water Year is defined as the period from October 1 through September 30. The term water year is abbreviated as WY; 
e.g. Water Year 2004 is WY04. 

33 Through 8/29/04 
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a 

a 

0 

composite-sample results for SW093 are listed in Table 6-12 and plotted in Figure 6-50 for the recent period of 
interest. 

Table 6-12. WY04 Composite Sample Analytical Results for SW093 Reportable Periods. 

Notes Activities greater than the Action Level are indicated in red Action Levels apply only to 30-day averages and the selective formatting in this table is 
provided for reference only Unvalidated data are italicized 
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Figure 6-50. Monitoring Station S W093 Hydrograph with Individual Sample Results and Sample 
Period Bars: 4/3/04 - 8/30/04. 
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Figure 6-51. Monitoring Station S W093 Hydrograph with Individual Sample Results and Error 
Bars: 4/3/04 - 8/30/04. 

All water monitored at SW093 flows to Pond A-3, is batch discharged Pond A-4, and eventually batch discharged 
to lower Walnut Creek. Pre-discharge samples of the water in Pond A-4 indicated acceptable water quality prior 
to all planned discharges during the reportable periods. Water monitored at SW093 after 8/14/04 is currently 
being detained in Pond A-4 awaiting discharge. All Pu and Am analytical results from composite samples 
collected at POC monitoring station GSl 1 (Pond A-4 outfall; Figure 6-48) during this period were well below 
0.15 pCi/L (Figure 6-52), and there were no reportable 30-day average values. 

All water discharged from Pond A-4 to Walnut Creek subsequently flows through RFCA POC GS03 at the 
eastern Site boundary. Pu and Am analytical results from composite samples collected at (3.503 during the period 
of interest were all well below 0.15 pCi/L (Figure 6-53), and there were no reportable 30-day average values. 

a 

a 
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Figure 6-52. Monitoring Station GS11 Hydrograph with Individual Sample Results: 4/1/04 - 
9/30/04. 
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Data Summary and Analysis 

The following data evaluation for SW093 includes all surface-water data available as of 10/6/04. Monitoring data 
were extracted fiom the SWD or taken from hardcopy analysis reports for the locations of interest and 
subsequently reconciled against SWD. The following list describes the environmental data compilation process: 

0 Individual sample result values are calculated as arithmetic averages of real and field duplicate results when 
both results are from the same sampling event.” 

When available, Site-requested laboratory reruns are averaged with initial runs for the same sampling event.34 

Laboratory duplicate and replicate QC results are not used. 

When negative values for actinide measurement are returned from the laboratories due to blank correction, 0.0 
pCi/l is used in the calculations. 

Only total radionuclide measurements are used, and 

0 

0 

0 

0 

0 Data that did not pass validation (rejected data) are not used. 

Verlfl cation and Validation of Surface- Water Analvtical Results 

All surface-water isotopic data are either verified or validated, based on criteria determined by ASD, or at the 
special request of the customer. Approximately 75% of all isotopic data are verified and the remaining 25% are 
validated. Validation is typically determined randomly for each subcontracted laboratory, based on the specific 
analytical suites. This random validation selection may or may not routinely include POE or POC locations. 
However, when reportable values are observed, all analytical results used in the calculations receive formal 
validation. 

For samples collected at SW093 during the reportable periods, all isotopic data not randomly selected for 
validation were specifically submitted for validation at the request of Site personnel. All isotopic data package 
validation was performed by a subcontractor to ASD, and all packages during the reportable period through 
7/23/04 were considered valid. Validation for subsequent data is pending. 

Actinide Data Summary 

Since 4/6/01, five upstream automated monitoring locations have been operating as Performance monitoring 
locations upstream of SW093. These locations are GS32, GSM3’, GS49, SWll9, and SW120 (Figure 6-48). 
Additionally, GS60 was installed on 8/13/03, GS61 was installed on 10/29/03, and SW018 was installed on 
10/9/03. These stations were installed or upgraded to monitor subdrainages that are tributary to SW093. These 
locations are operated Source Location monitoring stations (see Section 6) to characterize water quality and 
specifically measure Pu and Am loads from the respective subdrainages in an attempt to identify any discrete 
source areas. Summary statistics for sample results from these locations are shown in Table 6-13. The activities 
for GS32 are arithmetic averages since this location has historically sampled only selected storm events. 
Continuous flow-paced sampling is used for SW093, GS44, GS49, SW018, SWll9, and SW 120, and volume- 
weighted average activities are given in Table 6-1 3. 

” Radionuclide data pairs are averaged when the DER is less than 1.5 (see Appendix Section B. I) .  

” GS44 was removed on 8/25/04 to make way for D&D activities. 
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Figure 6-54. Automated Surface- Water Monitoring Locations and Corresponding Subdrainage 
Areas Tributary to SW093. 

Table 6-13. Summary Statistics for Samples from SW093 and Monitoring Locations Tributary to 
SW093: 10/1/03 to Present. 

P~-239,240 Am-241 
Sampling Number of Average Activity Maximum Average Maximum 
Location Samples (pcill) Sample Result Activity (pcill) Sample Result 

vote : S :  

GS44 was removed on 8/25/04 to make way for D&D activities. 
Averages for GS61 and SWOl8 contain estimated data for the period from 10/1/03 to their respective installation dates. 
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0.6 - 

Figure 6-55 shows the average annual activities at SW093 for WY97 - WYO4l6. Due to the continuous flow- 
paced sampling protocols currently in place under RFCA, volume-weighted average activities are shown. 
Although reportable 30-day average values occurred in recent years, the volume-weighted average for WY04 is 
significantly greater than the activities for previous years. This suggests the possibility of a new source term, a 
new source area not previously contributing contamination, and/or increased transport of previously contributing 
source terms. 
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Figure 6-55. Average Annual Pu and Am Activities at SW093: WY97-04. 

Annual SW093 Loads 

Annual actinide loads for SW093 in micrograms (log-scale) are plotted in Figure 6-56 to show long term loading 
to SW093. For WY97-WYO4, the activity for each flow-paced composite sample is multiplied by the associated 
discharge volume to get pCi, then converted to micrograms and totaled annually. Although reportable 30-day 
average values occurred in recent years, the loads for WY04 are significantly greater than the loads for previous 
years. As stated previously, this suggests the possibility of a new source term, a new source area not previously 
contributing contamination, and/or increased transport of previously contributing source terms. 

l6 For WY04 the average shown is through 8/29/04. 
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Figure 6-56. Annual Pu and Am Loads at S W093: WY97-04. 

Relative Loading Analysis 

This loading analysis uses data from all automated monitoring locations that are tributary to SW093 (Figure 
6-57). These locations are GS32, GS44, GS49, GS60, GS6 1, S WO 1 8, S W 1 19, and S W 120. The analysis is 
performed for two overlapping time periods based on the operational periods for two groups of locations. For the 
first period, 4/6/01 through 8/19/04, monitoring locations GS32, GS44, GS49, SW119, and SW120 were all 
operational. For the second period, 1 OW03 through 8/19/04, monitoring locations GS32, GS44, GS49, GS60, 
GS61, SWO18, SWll9 ,  and SW120 were all ~perational.~’ 

Table 6-14 gives location and drainage basin detail for the monitoring locations used in this loading analysis. The 
hydrologic connectivity of these locations is shown in Figure 6-48. 

” Locations GS61 and SWO18 were installed on 10/29/03 and 10/9/03, respectively. As such, loads for 10/1/03 to the install 
date were estimated. 

0 
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Location Code Location Detail 
GS60 

GS6 1 

SWOl8 

sw119 

sw120 

Ditch NE of 8371 along former PA perimeter 
road 
Confluence of ditches west of 231 tanks 

N. Walnut Creek tributary south of 771 trailers 

Drainage ditch north of Solar Ponds along PA 
perimeter road 
Drainage ditch north of Solar Ponds along PA 
perimeter road 
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Contributing Areas 
83711374 area; 
9.7 acres 
100, 300; 
50.5 acres 
100, 300, B371/374 area; 
80.2 acres 
NE portion of Solar Ponds area; 
9.5 acres 
B771/774 area; 
12.9 acres 

Loads for continuous flow-paced samples from the locations S W093, GS44, GS49, GS60, GS6 1 ,  S WO 18, 
SWl 19, and SW120 were calculated as detailed in Appendix B. l  Analytical Data Evaluation Methods. The load 
for any period is then the sum of the individual sample loads during that period. In the following section, total 
loads and percentages do not necessarily balance due to rounding. 

For GS32, loads for any period are calculated by multiplying an estimated overall activity38 by the corresponding 
estimated discharge, and then converting to mic rogra rn~ .~~  Since there is no direct flow measurement at GS32, the 
discharge for the loading period was estimated using seasonal runoff coefficients and measured Site precipitation. 
Seasonal and monthly runoff coefficients (total runoff depth divided by total depth of precipitation) were 
calculated using flow data from GS39 (the GS39 subdrainage has similar characteristics to the GS32 
~ubdrainage~') and arithmetic average precipitation from all Site precipitation gages. These seasonal and monthly 
runoff coefficients were then used to estimate the GS32 discharge volumes for the loading period based on 
measured precipitation and the GS32 drainage area size. The following methods were selected to estimate a range 
of loads for GS32: 

0 The seasonal arithmetic average activity is multiplied by the corresponding estimated seasonal discharge 
volume to estimate seasonal loads. The seasonal loads are then totaled for the analysis period. 

The monthly arithmetic average activity is multiplied by the corresponding estimated monthly discharge 
volume to estimate monthly loads. The monthly loads are then totaled for the analysis period. 

The annual arithmetic average activity is multiplied by the corresponding estimated annual discharge volume 
to estimate annual loads. The annual loads are then totaled for the analysis period. 

The seasonal median activity is multiplied by the corresponding estimated seasonal discharge volume to 
estimate seasonal loads. The seasonal loads are then totaled for the analysis period. 

, 

0 

0 

0 

The loads estimated for GS32 are summarized in the following analysis by using the average of the estimated 
loads from the various methods. 

Various methods were evaluated to estimate an overall activity at GS27. These included averages (annual, seasonal, 
monthly), medians (annual, seasonal, monthly), geometric means, the minimum variance unbiased estimator (MVU), and the 
simple estimator (Gilbert, 1987). 

39 Storm-event sampling collects samples during the rising limb of a direct runoff hydrograph following a precipitation event. 
The highest TSS measurements, and corresponding Pu and Am activities, are typically measured during these hydrologic 
conditions. Therefore, simple arithmetic average activities using these sample results would be expected to be biased high 
relative to the 'true' mean activity for a given location. Additionally, actinide water-quality variation tends to be lognormal, 
and also varies with flow rate, season, storm size, and time. Therefore, various activity estimation techniques and periods are 
used to calculate a range of estimated loads. 

40 GS39 is located on near the 903 and 904 Pads. The subdrainage is of a similar grade and percent impervious area. The 
GS39 subdrainage includes portions of the 900 Area. 
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Relative Subdrainaae Loads: April 6. 2001 throuah Auaust 19. 2004 
0 

The loading analysis in this section uses all available data for the period 4/6/01 through 8/19/04 from SW093 and 
the five upstream monitoring stations (GS32, GS44, GS49, SWI 19, and SW120). This loading analysis does not 
address the attenuation of actinides as they are transported from one monitoring location to the next. The analysis 
assumes that as the period of sampling is increased, the temporal effects of actinide transport will not significantly 
affect the relative loads from the various subdrainages. The hydrologic connectivity of these locations is shown 
in Figure 6-57. 

I J I  I 
,+> Industrial Area I l l  I 

KEY 

Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway - 
------------ w Normal Controlled Flow Pathway 

Figure 6-57. Hydrologic Connectivity of Monitoring Locations Tributary to S W093 (as of 4/6/01). 

Table 6-1 5, Figure 6-59, and Figure 6-60 indicate that the GS32 subdrainage is contributing the majority of the Pu 
load estimated at SW093. Additionally, analysis shows that the Pu loads from GS32 have increased significantly 
in WY04 (Figure 6-63). This suggests that recent projects impacting the GS32 drainage, especially the 8779 area 
projects (IHSS Group 700-7), may have negatively impacted water quality. 

Table 6-1 5, Figure 6-61, and Figure 6-62 also indicate that the majority of the Am load reaching SW093 
originates in the GS32 subdrainage. The area directly tributary to SW093 is also contributing significant Am load 
to SW093. Runoff from this area is not monitored prior to reaching SW093 (for the locations in the 4/06/01 
loading group), and the origin of this Am is unknown. 

December 2004 6-61 

/ 9 9  



RF/EMM/WP-OJ-SWMANLRT03. UN 
RFETS Automated Slidace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

a 
Table 6-15. Comparison of Pu and Am Loads at Tributary Locations with SW093: 4/6/01 through 
8/19/04. 

Location I Pu-239,240 Load in pg I Am-241 Load in pg 
SW093 I 1456.5 I 12.22 

Notes: The ‘loss’ for the Area Directly Tributary to SW093 is likely due to an overestimation of the GS32 loads. 

Figure 6-58. Subdrainage Map for Areas Tributary to SW093: As of 4/6/01. 

a 
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Relative Drainage Area Plutonium Load Contributions to SW093: April 6, 2001 to August 19, 2004 
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Figure 6-59. Relative Pu Load Contribution Chart for Locations Tributary to SW093: 4/6/01 
through 811 9/04. 
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Figure 6-60. Relative Pu Load Contribution Pie for Locations Tributary to SW093: 4/6/01 through 
8/19/04. 

December 2004 6-63 



RF/EMM/WP-O4-SWMANLRPTO3. UN 
RFETS Automated S u ~ a c e -  Water Monitoring: WY03 Annual Report and WYOd POE Soiirce Evaluations 

9 5.0 - 
'0 m 
0 
A 4.0 - 

- 
2 
Y 
E 3.0 - a 

2.0 - 

1.0 - 

Relative Drainage Area Americium Load Contributions to SW093: April 6, 2001 to August 19, 2004 

0 GS49 
osw119  

osw120  

0 GS32 
OArea Dir 

0.10 

ly Tributary to SW093 

0.05 

GS49 

--- 

J 

0.08 

sw119 

--- 
1.05 

5w120 
0.0 I-- 

GS44 

Drainage Area 

-- g532 

4.1 2 

Area Directly Tributary 
to SW093 

Figure 6-61. Relative Am Load Contribution Chart for Locations Tributary to SW093: 4/6/01 
through 8/19/04. 
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Figure 6-62. Relative Am Load Contribution Pie for Locations Tributary to SW093: 4/6/01 
through 811 9/04. 
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The loading analysis in this section uses all available data for the period 10/1/03 through 8/19/04 from SW093 
and the eight upstream monitoring stations (GS32, GS44, GS49, GS60, GS6 1, S WO 1 8, S W 1 19, and S W 1 20).4' 
This loading analysis does not address the attenuation of actinides as they are transported from one monitoring 
location to the next. The analysis assumes that as the period of sampling is increased, the temporal effects of 
actinide transport will not significantly affect the relative loads from the various subdrainages. The hydrologic 
connectivity of these locations is shown in Figure 6-57. 

Table 6-16, Figure 6-66, and Figure 6-67 indicate that the GS32 subdrainage is contributing the majority of the Pu 
load estimated at SW093. Additionally, analysis shows that the Pu loads from GS32 have increased significantly 
in WY04. This suggests that recent projects impacting the GS32 drainage, especially the B779 area projects 
(IHSS Group 700-7), may have negatively impacted water quality. 

Table 6-16, Figure 6-68, and Figure 6-69 also indicate that the majority ofthe Am load reaching SW093 
originates in the GS32 subdrainage. The area directly tributary to SW093 is also contributing significant Am load 
to SW093. Runoff from this area is not monitored prior to reaching SW093, and the origin of this Am is 
unknown. 

4 '  Locations GS61 and SWO18 were installed on 10/29/03 and 10/9/03, respectively. As such, loads for 10/1/03 to the install 
date were estimated. 
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Figure 6-64. Hydrologic Connectivity of Monitoring Locations Tributary to S W093 (as of 
10/1/03). 
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Figure 6-65. Subdrainage Map for Areas Tributary to SW093: As of 10/1/03. 0 
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Figure 6-67. Relative Pu Load Contribution Pie for Locations Tributary to SW093: 10/1/03 
through 8/19/04. 
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Figure 6-68. Relative Am Load Contribution Chart for Locations Tributary to SW093: 10/1/03 
through 8/19/04. 
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Figure 6-69. Relative Am Load Contribution Pie for Locations Tributary to SW093: 10/1/03 
through 8/19/04. 

Erosion Control Measures 

The Site is implementing an aggressive program of erosion control to prevent the movement of soils and 
sediments and to protect storm water and surface-water quality. The increased activities of building removal and 
soil disturbance require rigorous erosion control methods. A number of control methods are currently being used, 
from straw bales and wattles to soil tackifiers and erosion blankets. Ultimately, disturbed sites are revegetated. 

Immediately following confirmation of reportable values at SW093, a preliminary loading analysis was 
performed that also identified the GS32 subdrainage as a major contributor to SW093. The loading analysis 
above further confirms GS32 as a major Pu and Am load contributor to SW093. Since Pu and Am are 
characteristically transported in surface water attached to particulate matter (suspended solids), a number of 
erosion controls have been added to the Site drainages, and specifically the GS32 subdrainage. These more 
comprehensive controls were installed in the GS32 subdrainage starting on 7/1/04, augmenting the preexisting 
erosion methods the Site has been routinely using. Localized controls have been added in the form of straw 
wattles, straw bales, and erosion matting in the ditch that transports runoff to the culvert flowing to GS32 (Figure 
6-70). Additional erosion controls have been installed throughout the SW093 drainage based on field walkdowns 
and monitoring data analysis identifying areas of sediment transport and specifically for projects likely to impact 
surface water. 
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Figure 6-70. Erosion Controls in the GS32 Drainage as of 10/13/04. 

Erosion control installations are monitored on a routine basis and any needed repairs or improvements are noted 
and implemented. Erosion controls are tracked in a database, and mapped on a weekly basis to provide an overall 
assessment of the system condition. As new projects commence, work planning includes the review of the project 
for erosion control needs and requires their installation prior to the start of work. At project completion, installed 
controls continued to be evaluated for performance and are either removed or left in place until revegetation is 
established. 

Water-Quality Trends and Correlations: SW093 

Higher than normal Pu and Am activities began to be measured at SW093 starting with the composite sample for 
the period 3/9 - 4/3/04 (Figure 6-71). For the period 10/1/02 - 3/8/04, average Pu/Am ratios at SW093 were 1.3. 
For the period 3/9 - 6/29/04, average Pu/Am ratios were 4.2, suggesting that recent higher activities were from 
different area or source term than the activities for previous samples. For roughly the same period, a similar 
pattern is noted for samples collected at GS32 (Figure 6-72). Figure 6-73 shows that the higher SW093 activities 
are generally associated with period of continuous runoff at GS32. This is particularly true for the period 5/24 - 
6/9/04 when a domestic water leak was observed to be supporting sustained flows at GS32", a period of mostly 
baseflow at SW093. These patterns further support the conclusion that flow from the GS32 subdrainage was 
affecting water quality at SW093. 

No significant water-quality improvement due to erosion controls has been observed to-date for SW093 (Figure 
6-71). This may be caused by the continued transport of residual solids in the flow pathways downstream of the 
new erosion controls. However, data from GS32 (Figure 6-72) show a significant reduction in activities. 

42 The leak occurred at a water line in the northern portion of the project area. Water was observed flowing south across 
disturbed soils to the unlined ditch conveying flow to the storm drain feeding GS32. 
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Figure 6-71. Individual Sample Results at S W093: 10/1/02- 8/18/04. 
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Figure 6-72. Individual Sample Results at GS32: 10/1/02- 8/27/04. 
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Figure 6-73. Individual Sample Results at SW093 Shown with SW093 Hydrograph and GS32 
Sump Levels. 

Since Pu and Am are transported attached to suspended solids, an increase in suspended solids activity (sample 
activity divided by TSS concentration [pCi/g]) suggests the increased contribution of a relatively more 
contaminated area, and/or sediment transport from a previously non-contributing area or source term. Higher than 
normal Pu and Am suspended solids activities began to be measured at SW093 in WY04 (Figure 6-74). For 
roughly the same period, a similar pattern is noted for samples collected at GS32 (Figure 6-75). These patterns 
further support the conclusion that flow from the GS32 subdrainage was affecting water quality at SW093. 

A measurable reduction in suspended solids activity is noted for GS32 after the implementation of enhanced 
erosion controls (Figure 6-75). This is likely the result of decreased contribution of relatively more contaminated 
areas of the GS32 subdrainage due to soil stabilization coupled with a reduction in vehicle traffic associated with 
779 area Closure activities. Insufficient data are available at this time to draw conclusions for SW093 (Figure 
6-74). 
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Figure 6-74. Temporal Variation of Suspended Solids Activity at SW093: All RFCA Data. 
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Figure 6-75. Temporal Variation of Suspended Solids Activity at GS32: All RFCA Data. a 
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1400 - 

Since Pu and Am are transported attached to suspended solids, an increase in TSS can result in corresponding 
increases in activity. The amount of TSS in runoff depends on a number of factors including the availability of 
disturbed soils (e.g. unconsolidated and unvegetated soil), storm intensity (Le. precipitation forces), and runoff 
intensity (flow rates). A deviation in the typical relationship between flow rate and TSS suggests increased 
availability of transportable soils. Figure 6-76 shows that WY04 turbidities (as an indication of TSS) relative to 
flow rate are generally higher than for WY03 and prior data. This suggests that soils in the SW093 drainage are 
more susceptible to transport for a given flow rate than for previous years. Similarly, WY04 TSS data show 
higher values relative to flow rate than for previous years (Figure 6-77). A similar relationship is noted for 
samples collected at GS32 prior to the implementation of enhanced erosion controls (Figure 6-78)43. These 
patterns suggest that the recent higher activities at SW093 may be the result, at least in part, to the increased 
transport of legacy contamination associated with soil and sediment, and not new sources. 

A measurable reduction in TSS relative to storm intensity is noted for GS32 after the implementation of enhanced 
erosion controls (Figure 6-78). This is likely the result of sediment trapping and soil stabilization in the GS32 
subdrainage coupled with a reduction in vehicle traffic associated with 779 area Closure activities. Data from 
SW093 show no reduction in TSS relative to flow rate (Figure 6-77). This may be caused by the transport of 
residual solids in the flow pathways downstream of the new erosion controls. Additional data are needed to 
further assess the effects of erosion controls on water quality at SW093. 
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Figure 6-76. Variation of Mean Daily Turbidity with Flow Rate at SW093. 

43 Since flow is not measured at GS32, storm-event sample TSS is correlated with peak flow rate at GS40 (an adjacent 
drainage area) as an indicator of runoff intensity. 
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Site Activities and Projects in Areas Tributary to SW093 

During the period of reportable values at SW093, multiple projects within the SW093 drainage were occurring. 
The loading analysis and water-quality correlations presented above indicate that Closure activities within the 
GS32 subdrainage are likely to have had the most significant impact to water-quality at SW093. 

8779 Area Proiects (IHSS Group 700-71 

Accelerated action activities (not including characterization sampling) for IHSS Group 700-7 began on 1/6/04. 
The Draft Closeout Report for IHSS Group 700-7 (Kaiser-Hill, 2004a) provides background for this project. The 
following list is a summary of the actions: 

Characterization of the 779 Under Building Contamination (UBC) Site, IHSSs within the Group, 
Potential Area of Concern 700-1 105, including soil adjacent to and below the Original Process Waste 
Lines (OPWL) 

Removal of the B779 slab and other building structural features, including footer walls, the top 4 feet of 
the basement walls, waste trenches and pits, and other building slabs 

Removal of water and waste lines, including OPWL and sanitary lines under the 8779 slab, the B782 
plenum drain lines, and the B779 foundation drain line 

Removal of two diesel underground storage tanks 

Removal of three concrete pads, two of which held transformers containing oils with polychlorinated 
biphenyls (PCBs), and surrounding soil, and 

Removal of other soil in conformance with RFCA requirements, including soil from under the B779 
contamination area 

The portion of the B779 area tributary to SW093 is upstream of GS32 (Figure 6-79), and runoff from the area 
shown on the map is sampled at GS32. During WY04, disturbed soils associated with the project were available 
for transport in runoff. Field observations during the Spring of 2004 noted areas of mud and standing water 
throughout the GS32 subdrainage. Runoff in the area flowed to a small, unlined ditch that conveys water through 
a drop structure to the storm drain flowing to GS32. During the project, the ditch was extended to the west to 
further facilitate the removal of runoff from the project area, with the project routinely routing runoff and pumped 
discharges (from sumps and basements) to this Incidental waters from excavations at B702, B705, B706, 
B712, and PAC 700- 1 105 (B779) that were pumped to ground totaled approximately 21,000 gallons, potentially 
transporting disturbed soils. Additionally, the domestic leak noted in previous sections flowed across disturbed 
soils to this ditch for an extended period. Extensive vehicle traffic also resulted in the generation of suspended 
solids available for transport in runoff. 

Several OPWL excavations were conducted in the NE comer of the B779 area; these excavations were within 20- 
30 feet of the buried storm drain conveying runoff to GS32. Field observations in the Spring of 2004 noted the 
accumulation of standing water in the pits covering the OPWL lines.45 If the integrity of the GS32 storm drain 
was compromised by corrosion and/or subsidence, the possibility exists that the storm drain may have been in 
hydrologic connection with the water in the pits46, providing a pathway for potentially contaminated water to 
reach GS32. 

The assumption is made that pumped discharges were dipositioned according to the lndidental Waters procedure. Most, if 
not all of these waters were pumped to tanks for subsequent disposal. 

45 The Draft Closeout Report for IHSS Group 700-7 states that approximately 10,000 gallons were pumped from the pits for 

44 

. .  ~~ 

treatment at B891. 

46 The OPWL lines are assumed to be at a lower elevation than the storm drain. Therefore, this hypothesis assumes that the 
water levels in the pits rose to an elevation comparable to the storm drain, though actual pit water levels are unknown. 
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The loading analysis above showed that the loads from GS32 increased significantly in WY04 (Figure 6-63). 
Figure 6-72 shows that activities at GS32 increased after the start of the IHSS Group 700-7 project began, and 
coinciding with the normal spring and summer increase in runoff. Based on field observations, runoff from the 
area contained unusually high levels of suspended solids. Figure 6-80 shows that TSS concentrations relative to 
runoff intensity increased significantly during the same period. 

The existence of low-level actinide soil contamination in association with the B779 area is well documented (see 
Closeout Report for IHSS Group 700-7; Kaiser-Hill, 2004a). Above background levels for surface soil exist 
throughout the area, ranging up to approximately 20 pCi/g. With TSS concentrations up to 4,000 mg/L at GS32, 
activities significantly higher than 0.15 pCi/L are not unexpected. Figure 6-75 shows that the activity of the 
suspended solids at GS32 increased during WY04, with several results in excess of 50 pCi/g Pu. 

Fractionation of both soils in surface-water runoff and radionuclides in soils is undoubtedly occurring in the area. 
Both mechanical and physiochemical suspension mechanisms suggest preferential suspension of certain fractions 
of the surface soil in stormwater runoff. Fractionation may occur as a function of particle size, density, and/or 
surface chemistry. Furthermore, Pu may associate preferentially with certain fractions of the soil based on surface 
area and/or surface chemistry. The net result may be a drastically different specific activity of suspended material 
in the surface water as compared to specific activity of the surface soils. 

Regardless, the increase in suspended solids activity at GS32 is likely due to the increased contribution of 
relatively more contaminated suspended solids from areas not previously as susceptible to erosion. The removal 
of impervious surfaces (exposing the underlying soils) and the extensive disturbance of previously stable soil 
areas are the likely causes. 

Figure 6-79. Drainage Area for GS32: B779 Area. 
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Figure 6-80. Bubble Chart Showing Temporal Variation of Sample TSS with Runoff Intensity and 
Date: GS32. 

Summary and Conclusions 

The Site has completed the WY04 phase of the ongoing source evaluation for the potential cause(s) of reportable 
30-day moving average values for Pu and Am at the POE monitoring location SW093.  As for previous reports, 
the Site concludes that the likely source of the reportable 30-day moving average values at SW093 is diffuse 
actinide contamination associated with soils and sediments from past Site operations released to the environment 
through events and conditions over past years. This actinide contamination is transported with suspended solids 
in surface-water runoff during precipitation events. 

Based on the above evaluation, Site personnel conclude that no specific remedial action(s) is indicated at this 
time, other than scheduled remedial actions and closure activities for the Site. The removal of source areas, the 
implementation of enhanced erosion controls, and the reduction of runoff as the Site moves toward Closure all 
serve to improve water quality in the long term. The surface-water monitoring conducted at the Site has provided 
valuable information regarding the near-term impacts to water quality to aid the Closure projects in developing 
targeted methods for reducing the transport of low-level contamination. This source investigation has identified 
no previously unknown localized source(s) of contamination that warrant targeted remediation based on the 
available information. The current conclusions are summarized below: 

The Site retention ponds continue to effectively remove suspended solids and any associated contamination 
from the water column. Pu and Am activities at the terminal pond and fenceline POCs remain well below 
reporting thresholds. 

Based on the details regarding recent Site activities outlined above, it is concluded that various D&D, 
construction, environmental remediation, and excavation operations caused increased transport of low-level 
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contamination associated with suspended solids in surface water that are likely to have resulted in the recent 
reportable values measured at SW093. Evaluation suggests that project activities associated with IHSS Group 
700-7 (GS32 subdrainage) resulted in the largest impacts to water quality at SW093. 

0 A shift in PdAm ratios toward a higher relative abundance of Pu at SW093 in WYO4 suggest increased 
actinide contribution from an area with higher PdAm ratios. Data fiom GS32 show a similar pattern. 

The loading analysis indicates that the GS32 subdrainage is contributing the vast majority of the actinide load 
at SW093. Additionally, analysis shows that the Pu and Am loads fiom GS32 have increased significantly in 
WYO4. This suggests that recent projects impacting the GS32 drainage, especially IHSS Group 700-7, may 

0 

, have negatively impacted water quality. 

0 Pu and Am suspended solids activities at SW093 show a significant increase in WYO4 (Figure 6-37). In 
conjunction with the increased activities at SW093, this suggests the increased contribution of a relatively 
more contaminated area, andor sediment transport fiom a previously non-contributing area or source term. 
For roughly the same period, a similar pattern is noted for samples collected at GS32. 

Figure 6-76 shows that WYO4 turbidities (as an indication of TSS) at SW093 relative to flow rate are 
generally higher than for WY03 and prior data. This suggests that soils in the SW093 drainage are more 
susceptible to transport for a given flow rate than for previous years. Similarly, WYO4 TSS data at SW093 
show higher values relative to flow rate than for previous years (Figure 6-77). A similar relationship is noted 
for samples collected at GS32 (Figure 6-78), prior to the implementation of enhanced erosion controls. These 
patterns suggest that the recent higher activities at SW093 may be the result, at least in part, to the increased 
transport of legacy contamination associated with soil and sediment, and not solely a new source term. 

0 

s 
~ 

0 Targeted erosion controls have proven to be effective in reducing sediment transport and associated 
contamination at selected locations. This is especially true for locations upstream of SW093 (nearer to the 
source terms) such as GS32. No improvement is noted for SW093, most likely due to the continued transport 
of residual solids in the flow pathways downstream of the erosion controls. In the long-term, water quality is 
expected to improve at SW093 & these solids stabilize in the system, additional erosion controls are installed, 
source areas are removed, disturbed soils are stabilized, and runoff is reduced due to the removal of 
impervious areas. 

The Site's proposed course of action includes: (1) continuing observation (routine monitoring), and (2) 
installation and maintenance of enhanced erosion controls in the drainage areas upstream of SW093 as part of the 
overall Closure process. Effective BMPs, such as the use of the existing terhinal ponds to clarify stormwater of 
potentially-contaminated sediment and particulate matter, will also be continued. Specifically, DOE and the K-H 
Team propose the following actions as the path forward: 

0 Continued observation and ongoing data interpretation to provide better understanding of actinide transport 
directly related to the operation of the Site automated surface-water monitoring network and the effectiveness 
of erosion controls 

Implementation and maintenance of enhanced erosion controls as an integral part of Site Closure 

Continued use of the existing retention ponds as an effective BMP to clarify stormwater containing 
potentially contaminated sediment and particulate matter, and 

0 

0 

Continued reporting as appropriate a 
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6.3.6 

WY98 Source Evaluation Report for Point of Evaluation SW027 

The WY98 Source Evaluation Report for Point of Evaluation SW027 (RMRS 1998c) included source evaluation 
for POE SW027. This report was completed in response to reportable water-quality levels at SW027 during 
WY98. The scope of the investigation for this report is summarized below. 

The following text is taken directly from The WY98 Source Evaluation Report for Point of Evaluation SW027 
describing the contents of that report: 

Summary of Completed Source Evaluations for POE SW027 

0 Hypotheses for source location(s) with supporting and non-supporting information, including 
preliminary results on source location 

An assessment of existing monitoring data for SW027 0 

0 

0 

0 

0 

Results and analysis of ongoing RFCA monitoring 

A summary of walkdown activities and observations for SW027 

A description of potential Source Location monitoring stations for SW027, and 

A summary of current AMs findings with cross-links to source evaluations 

In the WY98 SW027 Report, the following findings regarding the possible source(s) of the reportable values at 
SW027 were noted: 

To date, only distributed contamination from the 903 Pad has been identified as a possible cause 
of these reportable values. Site personnel conclude that the likely source of the reportable 30-day 
moving averages for Pu at SW027 was diffuse radionuclide contamination from past Site 
operations released to the environment through events and conditions over past years, particularly 
from the 903 Pad. Based on the evaluation, Site personnel conclude that no specific remedial 
action(s) is indicated at this time, other than scheduled remedial actions for the 903 Pad, as the 
source investigations have identified no other localized source(s) of contamination. 

W O O  Source Evaluation Report for Point of Evaluation SW027 

The WYOO Source Evaluation Report for Point of Evaluation SW027 (RMRS 2001b) was completed in response 
to reportable waterquality levels at SW027 during WYOO. The following text is taken directly fiom that report 
describing the contents: 

0 Hypotheses for source location(s) with supporting and non-supporting information, including 
preliminary results on source location 

An assessment of existing monitoring data for SW027 

Results and analysis of ongoing RFCA monitoring 

A summary of walkdown activities and observations for SW027, and 

An assessment of D&D, ER, and Site Closure projects. 

J 
0 

0 

0 

0 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 

Site personnel conclude that the likely sources of the reportable Pu activities at SW027 are soils and 
sediments transported in surface-water runoff from the following areas: 
0 Impervious IA subdrainage basins 
0 Dirt roads and ditches tributary to the SID, and 
0 Sediments within the SID channel 
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The diffuse radionuclide contamination associated with surface-soils in the SID drainage originated as 
releases to the environment from Site events and conditions over past years, particularly from the 903 Pad 
operations. The distributed radionuclide contamination associated with sediments in the SID drainage is a 
result of the natural processes of soil erosion and sediment transport, deposition, and re-suspension. 

Based on the evaluation, Site personnel conclude that no specific remedial action(s) is indicated at this 
time, other than scheduled remedial actions for the 903 Pad, as the source investigations have identified 
no localized source(s) of contamination. 

6.3.7 

The following source evaluation is provided in accordance with the Final Rocky Flats Cleanup Agreement 
(RFCA) (CDPHE et al., 1996) (Attachment 5 ,  §2.4(B)) under “Action Determinations”. The RFCA requires 
reporting “when contaminant concentrations in Segment 5 exceed the Table 1 action levels” and that “source 
evaluation will be required”. Further, RFCA states “if mitigating action is appropriate, the specific actions will be 
determined on a case-by-case basis, but must be designed such that surface water will meet applicable standards at 
the POCs. 

Specifically, this source evaluation addresses the Site notification(s) of reportable 30-day moving average values 
for Pu and Am water-quality results at the POE monitoring location SW027, located just above Pond C-2 in the 
SID. Reportable values for Pu were measured for the period 6/22 through 8/18/04 inclusive, using validated data. 
Additional data recently received but not validated may extend the Pu event through 8/23/04. Reportable values 
for Am were also measured for the periods 6/27 through 811 8/04 inclusive, using validated data. Additional data 
recently received but not validated may extend the Am event through 8/23/04. The end of the reportable period(s) 
will be determined when the Site receives subsequent analytical results. 

This evaluation for SID monitoring station SW027 covers data received through 10/6/04. The following are 
included in this section: 

Updated Loading Analysis and Source Evaluation for SW027 

0 

0 

0 

0 

0 

Evaluation of ongoing automated surface-water monitoring within the SW027 drainage 

Estimation of actinide loads within the SW027 drainage area 

Evaluation of water-quality trends and correlations within the SW027 drainage area 

A brief discussion of implemented erosion controls, and 

A brief assessment of D&D, ER, and Site Closure projects. 

Hydrology 

SID / Pond C-2 Flow Controls 

All IA surface-water runoff that flows into North Walnut Creek, South Walnut Creek, or the SID is collected by a 
system of stormwater retention ponds. The ponds serve three main purposes for surface-water management: (1) 
storm water retention and settling of sediments, (2) water storage for sampling prior to release, and (3) emergency 
spill control in those instances where a spill cannot be adequately managed without use of the ponds. 

SW027 is the POE for IA surface-water flows to Pond C-2. Surface water in the SID is routed through Pond C-2 
to Woman Creek (Figure 6-81). Steps in the water collection and transfer process are briefly outlined as follows: 

1 .  Runoff from the southern IA flows through the SID past monitoring location SW027. 

2. Runoff from SW027 then flows downstream through conveyance structures to Pond C-2 where it is 
detained, and 

3. Water detained in Pond C-2 is discharged periodically in batches to Woman Creek. 
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As indicated above, all of the IA runoff that flows into the SID is ultimately routed to Pond C-2, detained, and 
sampled prior to being released to lower Woman Creek. There is no source of IA runoff to the SID that can enter 
lower Woman Creek without first passing through the pond system for subsequent batch discharge from Pond C- 
2. 

Date(s) of 30-Day Date(s) of Maximum 30- 
Location Parameter Average Requiring Maximum 30- Day Average 

Rep0 rti ng Day Average (pCi/l) 
swo27 PU-239,240 6/22 - 8/23/04 7/29/04 6.8 
SW027 Am-241 6/27 - 8/23/04 7/29/04 1.2 

h 

Vol u me-Weig h ted 
Average for Water 

YeaP (pCi/l) 
W0449: 2.72 

W044y: 0.486 

4 T ~ G S O I  via 

s: SWO55 was removed on 4/28/04 to make way for soil removal activities. Runoff measured at SWO55 used to flow directly to the SID. During 
remediation flows gradually began flowing t i  GS51. With the completion of the 903 Padnip remediation, runoff from the area formerly monitored 
by SW055 is now monitored at GS5 1. 

47 The method for calculating 30-day averages in given in Appendix B. 1 Analytical Data Evaluation Methods. 

48 A Water Year is defined as the period from October I through September 30. The term water year is abbreviated as WY; 
e.g. Water Year 2004 is WY04. 

49 Through 9/20/04 
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Figure 6-82. PO€ Monitoring Station S W027: 30-Day Volume- Weighted Average Values for Pu 
and Am Activities (10/1/96 - 9/20/04). 

The analytical results for the composite samples collected around the period of reportable values have been 0 
validated through 8/18/04. A review of historical SW027 monitoringdata showsihat these results are 
significantly higher than usual, and higher than results associated with previous reportable periods. During the 
period of continuous flow-paced monitoring under RFCA, there have been two other occurrences of reportable 
30-day average values for Pu (Figure 6-82; no previous reportable Am periods). The reportable measurements 
generally occur during periods of increased stormwater runoff in the spring and summer months. Individual 
composite-sample results for SW027 are listed in Table 6-18 and plotted in Figure 6-83 for the recent period of 
interest. 

All water monitored at SW027 during this period flowed to Pond C-2 and remains in Pond C-2 as of 10/25/04. 

Table 6-18. WY04 Composite Sample Analytical Results for SW027 Reportable Periods. 

I 8/19-9/21/04 I 0.193 I 0.058 I 0.114 I 0.042 I 7.0 I 0.1 1 I 
Notes: Activities greater than the Action Level are indicated in red. Action Levels apply only to 30-day averages and the selective formatting in this table is 

provided for reference only. 
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Figure 6-83. Monitoring Station S W027 Hydrograph with Individual Sample Results and Sample 
Period Bars: 4/24/04 - 9/21/04. 
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Figure 6-84. Monitoring Station SW027 Hydrograph with Individual Sample Results and Error 
Bars: 4/24/04 - 9/21/04. 
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Data Summary and Analysis 

The following data evaluation for SW027 includes all surface-water data available as of 10/6/04. Monitoring data 
were extracted from the SWD or taken from hardcopy analysis reports for the locations of interest and 
subsequently reconciled against SWD. The following list describes the environmental data compilation process: 

0 Individual sample result values are calculated as arithmetic averages of real and field duplicate results when 
both results are from the same sampling event.” 

When available, Site-requested laboratory reruns are averaged with initial runs for the same sampling event.” 

Laboratory duplicate and replicate QC results are not used. 

When negative values for actinide measurement are returned from the laboratories due to blank correction, 0.0 
pCi/l is used in the calculations. 

Only total radionuclide measurements are used, and 

Data that did not pass validation (rejected data) are not used. 

0 

0 

0 

0 

0 

Verification and Validation of Surface- Water Analvtical Results 

All surface-water isotopic data are either verified or validated, based on criteria determined by ASD, or at the 
special request of the customer. Approximately 75% of all isotopic data are verified and the remaining 25% are 
validated. Validation is typically determined randomly for each subcontracted laboratory, based on the specific 
analytical suites. This random validation selection may or may not routinely include POE or POC locations. 
However, when reportable values are observed, all analytical results used in the calculations receive formal 
validation. 

For samples collected at S W027 during the reportable periods, all isotopic data not randomly selected for 
validation were specifically submitted for validation at the request of Site personnel. All isotopic data package 
validation was performed by a subcontractor to ASD, and all packages during the reportable period through 
8/18/04 were considered valid. Validation for subsequent data is pending. 

Actinide Data Summary 

Since 12/11/02, nine upstream automated monitoring locations have been operating as part of the continuing 
source evaluation for SW027 as a response action to past reportable Pu and Am measurements. These locations 
are GS21, GS22, GS42, GS51, GS52, GS53, GS54, GS55, and SW036 (Figure 6-85). These stations were 
installed or upgraded to monitor subdrainages that are tributary to SW027. These locations are operated Source 
Location monitoring stations (see Section 6) to characterize water quality and specifically measure Pu and Am 
loads from the respective subdrainages in an attempt to identify any discrete source areas. Summary statistics for 
sample results from these locations are shown in Table 6-19. Continuous flow-paced sampling is used for the 
above locations and volume-weighted average activities are given in Table 6-1 9.  

Monitoring location SW055 was also installed on 5/22/01 to support source evaluations for SW027. As the 903 
Pad/Lip project progressed, it became necessary to remove SW055 on 4/28/04 to make way for soil removal 
actions. As the 903 Pad/Lip project reconfigured drainage areas as a direct result of soil removal actions, the area 
that had been tributary to SW055 became tributary to GS5 1 .  With the completion of the 903 Padkip project, the 
remaining monitoring locations provide comprehensive surface-water monitoring. Due to the non-continuous 
period of data collection at SW055, data collected at SW055 are not included in the following analysis. 

Radionuclide data pairs are averaged when the DER is less than 1.5 (see Appendix Section B.l).  
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Note: Drainage areas have changed as the Site moves toward Closure and the land and drainage features are reconfigured. The drainage areas shown are 
current as  o f  911 0104. 
SWO55 was removed on 4/28/04 to make way for soil removal activities. Runoff measured at SWO55 used to flow directly to the SID. During 
remediation, runoff gradually began flowing to GS5 I .  With the completion of the 903 PadlLip remediation, runoff from the area formerly monitored 
by SWO55 is now monitored at GS51. As such, SWO55 is not included in the analysis. 

Figure 6-85. Automated Surface- Water Monitoring Locations and Corresponding Subdrainage 
Areas Tributary to SW027. 

Table 6-19. Summary Statistics for Samples from SW027 and Monitoring Locations Tributary to 
SW027: 12/11/02 to Present. 

Notes: "Some results rejected through validation. 
bEstimated using PdAm ratio and available Pu result. 
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Figure 6-86 shows the average annual activities at SW027 for WY97 - WY045'. Due to the continuous flow- 
paced sampling protocols currently in place under RFCA, volume-weighted average activities are shown. 
Although reportable 30-day average values occurred in recent years, the volume-weighted average for WY04 is 
significantly greater than the activities for previous years. This suggests the possibility of a new source term, a 
new source area not previously contributing contamination, and/or increased transport of previously contributing 
source terms. 

2.5 1 UAm-241 I 
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Figure 6-86. Average Annual Pu and Am Activities at SW027: WY97-04. 

Annual SW027 Loads 

Annual actinide loads for SW027 in micrograms (log-scale) are plotted in Figure 6-87 to show long-term loading 
to SW027. For WY97-WYO4, the activity for each flow-paced composite sample is multiplied by the associated 
discharge volume to get pCi, then converted to micrograms and totaled annually. Although reportable 30-day 
average values occurred in recent years, the loads for WY04 are significantly greater than the loads for previous 
years. As stated previously, this suggests the possibility of a new source term, a new source area not previously 
contributing contamination, and/or increased transport of previously contributing source terms. 

For WY04 the average shown is through 9120104. 
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Figure 6-87. Annual Pu and Am Loads at SW027: WY97-04. 

Relative Loading Analysis 

This loading analysis uses data from all automated monitoring locations that are currently tributary to SW027 
(Figure 6-85). These locations are GS2 I ,  GS22, GS42, GS5 I ,  GS52, GS53, GS54, GS55, and SW036. The 
analysis is performed for the time period 12/11/02 through 8/19/04. 

Table 6-20 gives location and drainage basin detail for the monitoring locations used in this loading analysis. The 
hydrologic connectivity of these locations is shown in Figure 6-8 1 

Table 6-20. Location and Drainage Basin Detail. 
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Loads for SW027, GS21, GS22, GS42, GS51, GS52, GS53, GS54, GS55, and SW036 continuous flow-paced 
samples were calculated as detailed in Appendix B.1 Analytical Data Evaluation Methods. The load for any 
period is then the sum of the individual sample loads during that period. In the following section, total loads and 
percentages do not necessarily balance due to rounding. 

Relative Subdrainaqe Loads: December 11, 2002 throunh Auqust 19. 2004 

The loading analysis in this section uses all available data for the period 12/11/02 through 8/19/04 from SW027 
and the nine upstream monitoring stations (GS21, GS22, GS42, GS51, GS52, GS53, GS54, GS55, and SW036). 
This loading analysis does not address the attenuation of actinides as they are transported from one monitoring 
location to the next. The analysis assumes that as the period of sampling is increased, the temporal effects of 
actinide transport will not significantly affect the relative loads from the various subdrainages. The hydrologic 
connectivity of these locations is shown in Figure 6-88. 

Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway 

Normal Controlled Flow Pathway 

, . . 
. 

I I I 

Industrial Area 
Al l  ’ Il l  

4 TOGS01 via 
Woman Creek 

Notes: SW055 was removed on 4/28/04 to make way for soil removal activities. Runoff measured at SW055 used to flow directly to the SID. During 
remediation flows gradually began flowing to GS51. With the completion of the 903 Pad/Lip remediation, runoff from the area formerly monitored 
by SW055 is now monitored at GS5 I .  

Figure 6-88. Hydrologic Connectivity of Monitoring Locations Tributary to SW027 (as of 
12/11/02). 

Figure 6-90 and Figure 6-91 indicate that the GS5 1 and GS52 subdrainages are contributing the majority of the Pu 
load estimated at SW027. Additionally, analysis shows that the Pu loads from GS51 and GS52 have increased 
significantly in WY04 (Figure 6-94 and Figure 6-95). This suggests that recent projects impacting these 
subdrainages, especially the 903 Padkip remediation project, may have negatively impacted water quality. 

Figure 6-92 and Figure 6-93 indicate that the GS51 and GS52 subdrainages are also contributing the majority of 
the Am load estimated at SW027. 
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Table 6-21. Comparison of Pu and Am Loads at Tributary Locations with SW027: 12/11/02 
through 8/19/04. 

Location I Pu-239,240 Load in pg I Am-241 Load in pg 
SW027 I 859.3 I 3.14 

__ CulverVStonn Drain 
- DitchlSlream 

GS53 Drainage 

I 
ite: The former SWOSS subdrainage is shown as magentdgreen hatched; area is now tributary to GSS I .  

Figure 6-89. Subdrainage Map for Areas Tributary to SW027: As of 12A 1/02. 
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Relative Drainage Area Plutonium Load Contributions to SW027: December 11,2002 to August 19,2004 
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Figure 6-90. Relative Pu Load Contribution Chart for Locations Tributary to SW027: 12A 1/02 
through 8/19/04. 
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Figure 6-91. Relative Pu Load Contribution Pie for Locations Tributary to SW027: 12/11/02 
through 8/19/04. 
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Figure 6-92. Relative Am Load Contribution Chart for Locations Tributary to SW027: 12/1 1/02 
through 8/19/04. 
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Figure 6-93. Relative Am Load Contribution Pie for Locations Tributary to SW027: 12/11/02 
through 8/19/04. 

December ZOO$ 6-92 



RF/EMM/WP-04-S WMANLRPT03. UN 
RFETS Automated Surjke-  Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

1000 , 

0.6 

0.01 - 
2002 

143.2 
I through 8/19/04 I 

I I 1.62 

<0.01 

2003 

Water Year 

0.64 

2004 

Figure 6-94. Annual Pu and Am Loads at GS51. 
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Erosion Control Measures 

The Site is implementing an aggressive program of erosion control to prevent the movement of soils and 
sediments and to protect storm water and surface-water quality. The increased activities of building removal and 
soil disturbance require rigorous erosion control methods, A number of control methods are currently being used, 
from straw bales and wattles to soil tackifiers and erosion blankets. Ultimately, disturbed sites are revegetated. 

Immediately following confirmation of reportable values at SW027, a preliminary loading analysis was 
performed that also identified the GS5 1 and GS52 subdrainages as major contributor to SW027. The loading 
analysis above further confirms GS5 1 and GS52 as major Pu and Am load contributors to SW027. Since the 
majority of Pu and Am is transported in surface water attached to particulate matter (suspended solids), a number 
of erosion controls have been added to the Site drainages, and specifically the 903 Pad/Lip area. Although the 
903 Pad/Lip project had been utilizing extensive erosion controls throughout the duration of the project, the 
reportable values at SW027 initiated the enhanced and more rigorous application of these controls. These 
additional controls were installed in the 903 Pad/Lip area starting on 6/23/04, augmenting the preexisting erosion 
methods the Site has been routinely using. Controls have been added in the form of straw wattles, straw bales, 
and erosion matting in the areas that contribute runoff to 903 Pad/Lip monitoring locations (Figure 6-96). 
Additional erosion controls have been installed throughout the S W027 drainage based on field walkdowns and 
monitoring data analysis identifying areas of sediment transport and specifically for projects likely to impact 
surface water. 

Figure 6-96. Erosion Controls in the 903 PadlLip Area as of 11/2/04. 

Water-Quality Trends and Correlations: SW027 

Higher than normal Pu and Am activities began to be measured at SW027 starting with the composite sample for 
the period 5/3 - 6/22/04 (Figure 6-97). For the period 10/1/02 - 9/20/04, the average Pu/Am ratio at SW027 was 
5.5. No change in Pu/Am ratios is noted in WY04, suggesting that recent higher activities are from the same area 
or source term as the activities for previous samples. For roughly the same period, a similar pattern in activities is 
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noted for samples collected at GS5 1 and GS52 (Figure 6-98 and Figure 6-99). These patterns further support the 
conclusion that flow from the 903 Pad/Lip area was affecting water quality at SW027. 

No significant water-quality improvement due to erosion controls has been observed to-date for SW027 (Figure 
6-97). This may be caused by the continued transport of residual solids in the flow pathways downstream of the 
new erosion controls. However, data from both GS5 1 and GS52 show a recent reduction in activities. 
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Figure 6-99. Individual Sample Results at GS52: 10/1/02- 10/5/04. 

Since Pu and Am are transported attached to suspended solids, an increase in suspended solids activity (sample 
activity divided by TSS concentration [pCi/g]) suggests the increased contribution of a relatively more 
contaminated area, and/or sediment transport from a previously non-contributing area or source term. Higher than 
normal Pu and Am suspended solids activities began to be measured at SW027 in WY04 (Figure 6-100). The 
WY04 suspended solids activities at SW027 are of similar magnitude to those from GS5 1 and GS52 (Table 6-22). 

Table 6-22. WY04 Suspended Solids Activities at SW027, GS51, and GS52. 

Fractionation of both soils in surface-water runoff and radionuclides in soils is undoubtedly occurring in the area. 
Both mechanical and physiochemical suspension mechanisms suggest preferential suspension of certain fractions 
of the surface soil in stormwater runoff. Fractionation may occur as a function of particle size, density, and/or 
surface chemistry. Furthermore, Pu and Am may associate preferentially with certain fractions of the soil based 
on surface area and/or surface chemistry. The net result may be a drastically different specific activity of 
suspended material in the surface water as compared to specific activity of the surface soils. 

Regardless, the increase in suspended solids activity at SW027 is likely due to the increased contribution of 
relatively more contaminated suspended solids from areas not previously susceptible to erosion. The removal of 
vegetation and the extensive disturbance of previously stable soil areas in the 903 Padkip area are the likely 
causes. 

Since Pu and Am are transported attached to suspended solids, an increase in TSS can result in corresponding 
increases in activity. The amount of TSS in runoff depends on a number of factors including the availability of 
disturbed soils (e.g. unconsolidated and unvegetated soil), storm intensity (Le. precipitation forces), and runoff 
intensity (flow rates). A deviation in the typical relationship between flow rate and TSS suggests increased 
availability of transportable soils. Figure 6-101 shows that WY04 turbidities (as an indication of TSS) relative to 
flow rate are generally higher than for WY03 and prior data. This suggests that soils in the SW027 drainage are 
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more susceptible to transport for a given flow rate than for previous years. Similarly, WY04 TSS data show 
higher values relative to flow rate than for previous years (Figure 6-102). These patterns suggest that the recent 
higher activities at SW027 may be the result, at least in part, to the increased transport of legacy contamination 
associated with soil and sediment, and not new sources. 
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Figure 6-100. Temporal Variation of Suspended Solids Activity at SW027: All RFCA Data. 
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Figure 6-101. Variation of Mean Daily Turbidity with Flow Rate at SW027. 
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Figure 6-702. Variation of Sample TSS with Flow Rate at SW027. 

Site Activities and Projects in Areas Tributary to SW027 

During the period of reportable values at SW027, several projects within the SW027 drainage were occurring. 
The loading analysis and water-quality correlations presented above indicate that remediation activities within the 
903 Pad/Lip area are likely to have had the most significant impact to water-quality at SW027. 

903 Pad Accelerated Actions 

Remediation activities at the 903 Pad/Lip area began in mid-November 2002, with remediation activities in the 
Outer Lip beginning in the end of April 2004. The IMIRA for IHSS Group 900-1 1 (Kaiser-Hill, 2004b) provides 
background for this project. The 903 Pad/Lip area flows to both the SID (POE SW027) and South Walnut Creek 
(POE GS10). The portion of the 903 Pad tributary to SW027 is upstream of monitoring locations GS42, GS51, 
GS52, GS53, and GS54 (Figure 6-96). 

During WY04, disturbed soils associated with the remediation effort were available for transport in runoff. The 
loading analysis above showed that the loads from both GS5 1 and GS52 increased significantly in WY04. In 
addition, the removal of vegetation and the likely compaction of soil due to vehicle traffic resulted in significantly 
increased runoff rates from the area. GS51, GS52, and GS53 began operation on 8/13/01, 7/25/01, and 8/1/01 
respectively. Table 6-23 shows a comparison of peak flow rates for the periods before and after 5/18/04, when 
active remediation in the Outer Lip began in areas tributary to GS5 1, GS52, and GS53. These changes in peak 
runoff are not solely a function of storm size; WY04 precipitation event depths and frequency were not radically 
different than WY03. 
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Location Peak Flow [cfs]; Date 
Through 5/18/04 

GS51 0.711; 5/10/03 
GS52 0.004; 3/26/03 
GS53 0.003; 3/26/03 

Peak Flow [cfs]; Date 
After 511 8/04 
1.41; 10/6/04 
2.77; 7/23/04 
0.209; 6/29/04 

Figure 6-103 through Figure 6-105 show the WY02 - WY04 annual discharge volumes from GS5 1, GS52, and 
GS53. GS52 and GS53 show orders of magnitude more runoff 
WY04 compared to WY03. Prior to the 903 Pad/Lip activities, a significant portion of the GS5 1 drainage 
included relatively impervious dirt roads and 903 Pad/Lip activities had a lesser impact. 

GS5 1 does not show more runoff in 

0.7 

0.6 

0.1 

0 

Annual Discharge Volumes at GS51: WY02 to WY04 

0.651 

2002 2003 

Water Year 

2004 

Figure 6-1 03. Annual Discharge Volumes at GS51: WO2-04. 

W 0 4  precipitation was 14.9”; WY03 precipitation was 1 1.3” (equivalent water of March 2003 snow underestimated by 
unheated gages); W 0 2  precipitation was 7.7”. 
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Annual Discharge Volumes at GS52: WY02 to WY04 
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Figure 6-104. Annual Discharge Volumes at GS52: WYO2-04. 

Annual Discharge Volumes at GS53: WY02 to WY04 
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Figure 6-1 05. Annual Discharge Volumes at GS53: WYO2-04. 
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As the 903 Pad/Lip project excavated'soils from specific grid cells, confirmation samples were collected to 
establish that any remaining contamination was below acceptable levels. The date of these confirmation samples 
provides a method of tracking the remediation progress. 

Figure 6-106 shows that as of 5/19/04, only soil areas tributary to GS54 had been excavated. Figure 6-107 shows 
the hydrographs for the period from the start of Outer Lip remediation (4/30/04) through 5/18/04. During this 
period, no appreciable flow was measured at GS54. This is likely due to the effective use of erosion mattings3, 
lower gradients in the subdrainage, and large vegetated areas between the excavated areas and GS54. The flow 
rates at GS54 during this period are comparable to flows in past years. No significant areas of soil had been 
excavated upstream of GS5 1 ,  GS52, or GS53 as of 5/18/04. Flow rates at these locations during this period are 
comparable to flows in past years. 

Sample Locations 

0 Excavation 6/19/04 

Note: Former SWO55 drainage area delineated by dotted red line. Area gradually became tributary to GS51 through land configuration changes as project 
progressed. 

Figure 6-1 06. 903 Pad/Lip Soil Excavation Areas as of 5/19/04. 

53 Aerial photos suggest that erosion matting was installed in the GS54 subdrainage soon after excavation. 
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Figure 6-107. Hydrographs for 903 Pad/Lip: 4/30/04 - 5/18/04. 
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Figure 6-108 shows that as of 6/30/04, soil areas tributary to all locations had been excavated. Additionally, 
aerial photos suggest that vegetation in areas outside the excavations had been damaged due to vehicle traffic 
(soils are also assumed to have been compacted accordingly). This is especially significant upstream of GS52 and 
to a lesser extent GS53. Figure 6-109 shows the hydrographs for the period from 5/19/04 through 6/29/04. 
During this period, the highest flow rates measured to date were recorded at GS51, GS52, and GS53. The fact 
that GS53 flow rates were significantly lower than GS52 is likely due to the following: a lower percentage of the 
subdrainage had been excavated, runoff from the upper reaches of the subdrainage was routed to a small retention 
pond, larger areas of vegetation remained, a small ‘bench’ in the upper reaches of the subdrainage may have 
attenuated flows, and a ditch immediately upstream of GS53 detained a portion of the runoff. Sample TSS results 
at GS5 1 and GS52j4 also showed the highest values to date (6,700 mg/L, at GS5 1 ; 5,000 m g L  at GS52). 

ote Former SW055 drainage area delineated by dotted red line Area gradually became tributary to GS5 I through land configuration changes as project 
progressed 

Figure 6-1 08. 903 Pad/Lip Soil Excavation Areas as of 6/30/04. 

j4 TSS data was not available at GS53 since samples were not collected within the 7-day hold time criteria. 
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Figure 6-1 10 shows that as of 7/25/04, soil areas tributary to all locations had been excavated. As stated 
previously, aerial photos suggest that vegetation in areas outside the excavations had been damaged due to vehicle 
traffic (soils are also assumed to have been compacted accordingly). This is especially significant upstream of 
GS52 and to a lesser extent GS53. Figure 6-1 11 shows the hydrographs for the period from 6/30/04 through 
7/24/04. During this period, the highest flow rates measured to date were recorded at GS5 1 and GS52; GS53 flow 
rates were significantly lower. The fact that GS53 flow rates were significantly lower than for previous events 
may be due to successful implementation of erosion controls. Sample TSS results at both GS5 1 and GS5255 
showed significantly reduced concentration, again likely due to enhanced erosion controls. While sediment loads 
were reduced by the reduction in precipitation forces (erosion matting) and runoff filtering (wattles and straw 
bales), runoff rates continued to be high due to compacted soils and lack of vegetation. 

Note Former SWOSS drainage area delineated by dotted red line Area gradually became tributaly to GS51 through land configuration changes as project 
progressed 

Figure 6-1 70. 903 Pad/Lip Soil Excavation Areas as of 7/25/04. 

a 
55 TSS data was not available at GS53 since samples were not collected within the 7-day hold time criteria. 
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Figure 6-1 12 shows that as of 8/20/04, the majority of Outer Lip soil areas scheduled for remediation had been 
excavated. Figure 6-1 13 shows the hydrographs for the period from 7/25/04 through 8/19/04. During this period, 
flow rates were significantly lower at GS52, with virtually no flow measured at GS53. The fact that GS52 and 
GS53 flow rates were significantly lower than previous is likely due to successful implementation of erosion 
controls. Sample TSS results at GS5256 showed significantly reduced concentration (46 mg/L), again likely due to 
enhanced erosion controls. 

Note Former SW055 drainage area delineated by dotted red line Area gradually became tributary to GS51 through land configuration changes as project 
progress e d 

Figure 6-1 12. 903 Pad/Lip Soil Excavation Areas as of 8/20/04. 

TSS data was not available at GS5 1 and GS53 since samples were not collected within the 7-day hold time criteria. 56 
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Figure 6-1 14 shows that as of 9/17/04 (completion of 903 PadLip project), all Outer Lip soil areas scheduled for 
remediation had been excavated. Figure 6-1 15 shows the hydrographs for the period from 8/20/04 through 
10/13/04. During this period, low flow rates at GS52, GS53, and GS54 continued to be measured, likely due to 
successful implementation of erosion controls. The continued high flow rates at GS5 1 are likely due to the large 
areas of unvegetated areas and relatively impervious soils associated with former dirt roads. I t  should also be 
noted that sample TSS results at GS5257 continued to show significantly reduced concentration (58 mg/L; 26 
ma), again likely due to enhanced erosion controls. 

Figure 6-1 14. 903 Pad/Lip Soil Excavation Areas as of 911 7/04. 

57 TSS data was not available at GS5 1 and GS53 since samples were not collected within the 7-day hold time criteria. 

December 2004 6- I09 



8/22/04 

8/24/04 

8/26/04 

8/28/04 

8/30/04 

9/23/04 - 

9/25/04 

9/27/04 - -  

9129104 

1011 104 

1013l04 - 

1 0/5/04 

10/7/04 

10/9/04 -. 

1011 1/04 

10/13/04 

911 104 

9/3/04 

9/5/04 

9/7/04 

9/9/04 

- -' -. 

-2 4 

9/11104 I 
911 3/04 

9/15/04 I O 
9/17/04 

911 9/04 

912 1104 

Flow in Cubic Feet per Second 

0 0 
O P  

0 8 2 W N W  



RF/EMMWP-O4-SWMA NLRPTO3. UN 
W E B  Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluatiom 

i a 
i 
J 
i 

Summary and Conclusions 

The Site has completed the WYO4 phase of the ongoing source evaluation for the potential cause(s) of reportable 
30-day moving average values for Pu and Am at the POE monitoring location SW027. As for previous reports, 
the Site concludes that the likely source of the reportable 30-day moving average values at SW027 is diffuse 
actinide contamination associated with soils and sediments fiom past Site operations released to the environment 
through events and conditions over past years. This actinide contamination is transported with suspended solids 
in surface-water runoff during precipitation events. 

Based on the above evaluation, Site personnel conclude that no specific remedial actio@) is indicated at this 
time, other than scheduled,remedial actions and closure activities for the Site. The removal of source areas, the 
implementation of enhanced erosion controls, and the reduction of runoff as the Site moves toward Closure all 
serve to improve waterquality in the long-term. The surface-water monitoring conducted at the Site has provided 
valuable information regarding the near-term impacts to water quality to aid the Closure projects in developing 
targeted methods for reducing the transport of low-level contamination. This source investigation has identified 
no previously unknown localized source(s) of contamination that warrant targeted remediation based on the 
available information. The current condusions are summarized below: 

I 

l 

Data collected from the upcoming Pond C-2 discharge are expected to show that the Site retention ponds 
continue to effectively remove suspended solids and any associated contamination from the water column. Pu 
and Am activities at the fenceline POCs remain well below reporting thresholds. 

Based on the details regarding recent Site activities outlined above, it is concluded that specific D&D, 
construction, environmental remediation, and excavation operations caused increased transport of low-level 
contamination associated with suspended solids in surface water that are likely to have resulted in the recent 
reportable values measured at SW027. Evaluation suggests that project activities associated with IHSS Group 
900-1 1 (903 Pad/Lip) resulted in the largest impacts to water quality at SW027. 

The loading analysis indicates that the GS5 1 and GS52 subdrainages are contributing the vast majority of the 
actinide load at SW027. Additionally, analysis shows that the Pu and Am loads fiom both GS51 and GS52 
have increased significantly in WYO4. This suggests that recent projects impacting these subdrainages, 
especially the 903 PadLip, may have negatively impacted water quality. 

Pu and Am suspended solids activities at SW027 show a significant increase in WYO4 (Figure 6-100). In 
conjunction with the increased activities at SW027, this suggests the increased contribution of a relatively 
more contaminated area, andor solids transport fiom a previously non-contributing area or source term. For 
roughly the same period, these suspended solids activities are comparable to those at GS5 1 and GS52. 

Figure 6-101 shows that WY04 turbidities (as an indication of TSS) at SW027 relative to flow rate are 
generally higher than for WY03 and prior data. This suggests that soils in the SW027 drainage are more 
susceptible to transport for a given flow rate than for previous years. Similarly, WYO4 TSS data at SW027 
show higher values relative to flow rate than for previous years (Figure 6-102). TSS results from both GS51 
and GS52 also show unusually high values. These patterns suggest that the recent higher activities at SW027 
may be the result, at least in part, to the increased transport of legacy contamination associated with soil and 
sediment, and not solely a new source term. 

Comparisons of hydrologic patterns at the 903 PadLip monitoring stations with excavation progress support 
the conclusion that remediation activities resulted in both increased runoff and increased transport of 

\ 
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suspended solids. The comparison also suggests that BMPs are effective at reducing both runoff and erosion. 
As soils stabilize and vegetation is reestablished, continued waterquality improvement is expected. 

0 Targeted erosion controls have proven to be effective in reducing runoff rates and sediment transport and 
associated contamination at selected locations. This is especially true for locations upstream of sw027 
(nearer to the source terms) such as GSSl, GS52, and GS53. No improvement is noted for SW027, most 
likely due to the continued transport of residual solids in the flow pathways downstream of the erosion 
controls. In the long-term, water quality is expected to improve at SW027 as these solids stabilize in the 
system, additionid erosion controls are installed, source areas are removed, disturbed soils are stabilized, and 
runoff is reduced due to the establishment of vegetation. 

The Site’s proposed course of action includes: (1) continuing observation (routine monitoring), and (2) 
installation and maintenance of enhanced erosion controls in the drainage areas upstream of SW027 as part of the 
overall Closure process. Effective BMPs, such as the use of the existing terminal ponds to clarify stormwater of 
potentiallycontaminated sediment and particulate matter, will also be continued. Specifically, DOE and the K-H 
Team propose the following actions as the path forward: 
0 Continued observation and ongoing data interpretation to provide better understanding of actinide transport 

directly related to the operation of the Site automated surface-water monitoring network and the effectiveness 
of erosion controls 

Implementation and maintenance of enhanced erosion controls as an integral part of Site Closure 

Continued use of the existing retention ponds as an effective BMP to clarify stormwater containing 
potentially contaminated sediment and particulate matter, and 

I 0 

0 

0 Continued reporting as appropriate 

I .  - 
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Location 

Building 371 basement 
footing drain 

0 7. AD HOC MONITORING 

Primary Flow Telemetry Notes 
Measurement Device 
11.4” V-Notch Weir Yes Data collection to 

confirm proper operation 

The Site often monitors surface waters on an ad hoc basis for a variety of reasons. This monitoring may be 
requested by DOE, RFPO, cities, agencies, building managers, and Site facility managers (e.g. the WWTP). It is 
anticipated that various parties will continue to request such ad hoc monitoring in the future. This monitoring will 
not always require sample analyses. In some cases, only flow or continuously recording water-quality monitoring 
will be needed. Examples of situations that may warrant ad hoc monitoring include: 

Major precipitation events that disrupt routine pond predischarge monitoring and discharge schedules 

Community assurance monitoring at the request of downstream cities and the DOE RFPO 

Unanticipated changes in regulatory permits, agreements, or funding 

Special projects such as AME and Site-Wide Water Balance 

Anticipated but unfunded changes in permits or agreements 

0 

0 

0 

0 

0 

0 Construction projects 

0 Spill events, and 

0 Operational monitoring (i.e. footing drains, septic lift stations) 

The Ad Hoc monitoring details in Section 7.1 are based on the automated Ad Hoc monitoring performed in 
WY03. 

I 

7.1 DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

The type of data collected depends exclusively on the predetermined intent of the specific Ad Hoc monitoring 
location. The collected data can then be processed to provide decision support or input to a technical analysis. In 
most cases, flow is the primary data collected. 

I of footing drain systems 

7.2 WY03 MONITORING SCOPE 

Table 7-1 lists the Ad Hoc monitoring locations that were operational during WY03. Figure 2-1 shows the 
location of these monitoring stations. 

Table 7-1. Ad Hoc Monitoring Locations. 

basement footing drain 

No Name Gulch at 
confluence with Walnut 
Creek 
McKay Ditch at 
confluence with Walnut 
Creek 
Subdrainage SW of 
GS03; drains to Walnut 
Creek 
Upper Church Ditch east 
of Site fenceline 

Location 

confirm proper operation 
of footing drain systems 

9.5” Parshall Flume Yes Data collection for Site- 
Wide Water Balance 

36” Contracted Yes Data collection for Site- 
Rectangular Weir Wide Water Balance 

0.5’ H Flume Yes Data collection for Site- 
Wide Water Balance 

9.5” Parshall Flume No Data collection for Site- 
Wide Water Balance 

Code 
8371 BAS 

837 1 SU BBAS 

GS33 

GS35 

GS41 

GS45 
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I Location I Location I Primary Flow I Telemetry 1 Notes 
Code I I Measurement Device 

GS46 I McKay Ditch east of Site I 9.5” Parshall Flume 
I fencetine I 

swoo9 I McKav BvDass Canal I 1’ Parshall Flume 
I .. 

upstream of confluence 
with West Diversion 

Data collection for Site- 
Wide Water Balance 
Data collection for Site- 
Wide Water Balance 

Figure 7-1. WY03 AdHoc Monitoring Locations. 

Table 7-2. Ad Hoc Field Data Collection: Parameters and Frequency. 

Note: Only locations specifically installed in support of an Ad Hoc project are shown, 
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7.3 DATA EVALUATION 

7.3.1 

Operation of B371BAS and B371SUBBAS provides real-time data confirming the proper operation of the B371 
footing drain systems. B371 personnel are notified of a no-flow or high-flow condition, which would initiate 
investigation of those systems. Telemetry has been made available to B371 personnel to allow for direct tracking 
of footing drain operation and for the monthly building surveillance activity. Flow data are not given in this 
report. Data can be found in Appendix 1 of the Building 371 Subsurface Drain System procedure (4-KI4-SDS- 
371). No sample collection is performed at these locations. 

7.3.2 Site-Wide Water Balance Flow Measurement Locations 

Monitoring locations GS33, GS35, GS45, GS46, and SW009 were operated to specifically collect flow data in 
support of the Site-Wide Water Balance Project. Flow data from these locations will be applied to configuration 
and calibration of the model. Flow and precipitation data from other monitoring locations at the Site are also used 
by this project. These locations are described under the other decision rules included in this report. Flow data are 
summarized in Section 3 Hydrologic Data; more detailed flow data are included in Appendix A. 1 Discharge Data. 

Building 371 Footing Drain Monitoring Locations 
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0 8. INDICATOR PARAMETER MONITORING FOR ASSESSMENT OF 
ANALYTICAL WATER-QUALITY DATA 

This objective provides the justification for the collection of general water-quality and quantity information to be 
used for various data assessments. Specifically, this objective outlines the current and expected uses of 
parameters such as TSS, turbidity, and flow rate. 

This monitoring objective is intended to establish relationships between analytical measurements of constituents 
such as actinides and metals with selected indicator parameters, such as TSS, turbidity, precipitation, and flow 
rate. The determination of these relationships will support evaluation of erosion control measures, design of final 
Site land configuration options, future pond operations, investigations into actinide transport, assessment of 
statistically significant changes in water quality, and management decision making. Table 8-3 provides a listing 
of data uses for this monitoring objective. 

8.1 

To evaluate the relationship between TSS and analytical constituents5*, TSS would ideally be analyzed for all 
samples collected at the locations covered by the other decision rules in this report. However, sampling protocols 
(continuous flow paced) often result in composite samples that are collected over periods exceeding the 7-day 
hold time for TSS analyses. Therefore, TSS cannot be analyzed for all composite samples but will be analyzed 
whenever hold time requirements are met. 

To evaluate the relationship between turbidity and analytical constituents, turbidity will be monitored at the 
locations where required by the other applicable decision rules. These locations include POEs (GS10, SW093, 
and SWO27)] and terminal pond POCs (GS08, GSI 1, and GS3 I ) .  Each of these stations is equipped with a real- 
time, water-quality probe to continuously monitor turbidity. 

To evaluate the relationship between precipitation and analytical constituents, precipitation is currently monitored 
at 12 locations across the Site. The location of precipitation gages allows for the calculation of areal precipitation 
for any drainage area tributary to each monitoring location. Each of these locations is equipped with a 
continuously recording precipitation gage. 

To evaluate the relationship between flow rate and analytical constituents, flow is currently monitored at almost 
all monitoring locations across the Site. Each of these locations is equipped with continuously-recording flow- 
measurement instrumentation. Some locations do not collect flow data due to specific water routing configuration 
limitations. However, flow can be estimated for these locations using flow from comparable locations, runoff 
coefficients, and subdrainage area. 

This decision rule does not limit the data uses to those given in Table 8-3. Relationships can be determined for 
any data combinations as required. For example, relationships between flow and precipitation, turbidity and TSS, 
precipitation and TSS, etc. may be useful depending on the specific data evaluation. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

58 The term ‘analytical constituents’ is used here to refer to constituents measured for samples collected as defined by the 
other decision rules in this report. 
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Parameter Frequency 
Turbidity" 15-min continuous 

Flow rate 5-min continuous 
Precipitation 5-min continuous 
Flow volume Derived from flow rate for any 

selected time period 

8.2 WY03 MONITORING SCOPE 

Monitoring Location@) 
GS08, GS10, GS11, GS31, SW027, 
and SW093 
All locations where feasible 
12 locations site-wide 
All locations where feasible 

Analyte Frequency 
Radionuclides Determined by applicable monitoring 

objective 
TSS Determined by applicable monitoring 

objective; all samples that meet TSS 
hold time limits 

during the winter. 

Monitoring Location(s) 
All locations as applicable 

All locations as applicable 

Figure 8-1. WY03 Indicator Parameter Monitoring Locations. 
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8.3 DATA EVALUATION 

Table 8-3 outlines the anticipated or past data uses associated with this decision rule. This list provides examples 
of data uses; future data uses are expected to be developed as needs arise. The data uses listed in bold are 
included in this section. Other data uses are included in Source Evaluation reports (see Section 6) or in reports 
from other Site projects. 

The following evaluations include all results from WY97-0359 that were not rejected through the verification and 
validation process. When a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to 
blank correction, then a value of 0.0 pCi/L is used for calculation purposes. When a sample has a corresponding 
field duplicate, the value used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. 
When a sample has multiple ‘real’ analyses (Site requested ‘reruns’), the value used in calculations is the 
arithmetic average of the multiple ‘real’ analyses. Total uranium is calculated by summing the activities for the 
analyzed isotopes (U-233,234 + U-235 + U-238). 

Linear, logarithmic, second-order polynomial, power, and exponential curve fits were tested for each of the data 
sets. The curve fit with the highest R2 value6’ was then selected for plotting. In general, but not exclusively, data 
sets with R2 values of less than 0.4 were plotted without a trendline. The R2 values were then used to qualitatively 
assess the plotted fits. Generally, 0.4<R2<0.5 is considered weak, 0.5<R2<0.7 is considered fair, 0.7<R2<0.9 is 
considered good, and R2>0.9 is considered strong. 

Table 8-3. Selected Data Uses of Indicator Parameter Monitoring for Analytical Water-Quality 
Assessment. 

Measurements 

59 All water years with current IMP sample collection protocols are used in this section. The data are not limited to WY03 in 
order to have a larger data set for evaluation. 

6o An indicator from 0 to I that reveals how closely the estimated values for the trendline correspond to your actual data. A 
trendline is most reliable when its R-squared value is at or near I .  Also known as the coefficient of detknination. 
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8.3.1 

Since Pu and Am are transported in surface water in association with particulate matter (measured as TSS), a 
relationship between activity and TSS could be used as an indicator of Pu and Am transport. This section 
evaluates the variation of composite sample Pu and Am activity with the corresponding TSS concentration. Plots 
are presented for all locations where both Pu and Am data are collected with TSS. 

The sample Pu and Am activities are the values obtained through laboratory analysis given in pCi/L. Only Pu and 
Am values greater than the MDA (minimum detectable activity; generally 0.01 5 pCi/L) are included. 

The sample TSS is the value obtained through laboratory analysis given in mg/L. TSS analysis is only performed 
for composite samples that are collected over a period of less than the TSS hold time (7 days). Consequently, not 
all samples collected at the locations below were analyzed for TSS. Only TSS values greater than the detection 
limit (generally 5 mg/L) are included. 

Plots are also included to assess the variability of composite-sample suspended solids activity (as pCi/g Pu or Am) 
with the corresponding TSS. The suspended solids activity is calculated by dividing the activity by the TSS 
concentration and converting for units. 

Only locations that had greater than two data pairs are plotted. As such, locations GSOl, GS2 1, GS22, (3.340, 
GS44, GS49, GS50, GS53, GS54, GS56, GS57, GS59, GS60, and SW036 are not presented. 

Correlation of Actinides with TSS 

I 0.10 , 

A 

$ 0 0 5  
A 0  A 

A 

I Ool t 

Figure 8-2. Variation of Pu and Am with TSS at GS03. 
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Location GS03 

GS03 shows no statistically significant 
correlation between activity and TSS. 

Good correlations exist at GS03 for 
decreasing solids activity with increasing 
TSS. If all TSS particles were of similar 
activity, then suspended solids activity would 
not vary with TSS concentration. Since TSS 
generally increases with increasing flow rate 
at GS03 (Figure 8-1 27), the data suggest that 
the more easily mobilized particles are of a 
higher activity per unit mass than the heavier 
particles that are more likely to move at 
higher flow rates. 

Figure 8-3. Variation of Suspended Solids Activity with TSS at GS03. 

December 2004 8-4 



RF/EMM/WP-OI-S WMANLRPTO3. c/7v 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

1 0  

0 9  

0 8  

0 7  

P 0 6  

P 
- 
& 0 5  

% 0 4  ’ 03 
0 2  

0 1  

0 0  

APU-239,240 

.Am241 
A 

A A .  * A  , A A A ,  
. . 

5 1Q 15 20 25 M 35 40 

sample rss [wu 

Figure 8-4. Variation of Pu and Am with TSS at GS08. 

Location GS08 

GS08 shows no statistically significant 
correlation between activity and TSS. 

GS08 also shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-5. Variation of Suspended Solids Activity with TSS at GS08. 
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Figure 8-6. Variation of Pu and Am with TSS at GSlO. 

0 

Location GSlO 

GS 10 shows a weak trend between increasing 
Pu and increasing TSS. However, no trend is 
evident between Am and TSS. This lack of 
correlation may be caused by the variability of 
contamination levels throughout the drainage 
and the possible existence of localized Am 
source areas (see Section 6.3.2). 
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001 

GSI 0 shows no statistically significant 
correlation between suspended solids activity 
and TSS. This lack of correlation may also be 
caused by the variability of contamination 
levels throughout the drainage and the 
possible existence of localized Am source 
areas (see Section 6.3.2). 
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- 

Figure 8-7. Variation of Suspended Solids Activity with TSS at GSlO. 

Figure 8-8. Variation of Pu and Am with TSS at GS11. 
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Location GS11 

GS 1 1 shows a fair correlation between 
increasing Pu and increasing TSS for the few 
data points available. Only one Am-TSS 
point was available. 

GSI 1 shows a good correlation between 
decreasing Pu and increasing TSS for the few 
data points available. This may be caused by 
the preferential association of Pu with 
smallerAighter particles. 

Only one Am-TSS point was available. 

Figure 8-9. Variation of Suspended Solids Activity with TSS at GSl1. 
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Figure 8-10. Variation of Pu and Am with TSS at GS27. 
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Location GS27 

GS27 shows no statistically significant 
correlation between activity and TSS. It 
should be noted that the GS27 drainage was 
significantly modified in December 2002 with 
the D&D of B884 and the B889 slab with the 
addition of fill material over a majority of the 
drainage. These activities are likely to have 
significantly affected the runoff 
characteristics at GS27. As such, Figure 8-10 
and Figure 8-1 1 show data for the periods 
before and after December 2002. 

Prior to December 2002, GS27 shows weak 
correlations for both Pu and Am with TSS. 

Figure 8-1 7. Variation of Pu and Am with TSS at GS27 Prior to December 2002. 
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After December 2002, GS27 shows good 
correlations for both Pu and Am with TSS 
for the few data points available. 

Figure 8-12. Variation of Pu and Am with TSS at GS27 After December 2002. 
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OAm.241 

--- I 
GS27 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-13. Variation of Suspended Solids Activity with TSS at GS27. 
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Figure 8-14. Variation of Pu and Am with TSS at GS28. 
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Location GS28 

GS28 shows strong correlations for both Pu 
and Am with TSS. 

GS28 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-15. Variation of Suspended Solids Activity with TSS at GS28. 
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Figure 8-16. Variation of Pu and Am with TSS at GS31. 
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Location GS31 

GS3 1 shows a strong correlation between 
increasing Pu activity and increasing TSS for 
the few points available. Only two Am-TSS 
data points were available. 

GS3 1 shows a fair correlation between 
decreasing Pu activity with increasing TSS. 
This may be caused by the preferential 
association of Pu with smaller/lighter 
particles as a function of available surface 
area. Only two Am data points were 
available. 

Figure 8-1 7. Variation of Suspended Solids Activity with TSS at GS31. 
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Location GS32 

GS32 shows a good correlation between 
increasing Pu activity and increasing TSS. 
Similarly, a fair correlation exists between 
increasing Am activity and increasing TSS. 

Figure 8-18. Variation of Pu and Am with TSS at GS32. 
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GS32 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-19. Variation of Suspended Solids Activity with TSS at GS32. 
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Figure 8-20. Variation of Pu and Am with TSS at GS38. 
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Location GS38 
GS38 shows a good correlation between 
increasing Pu activity and increasing TSS for 
the few points available. A fair correlation 
exists between increasing Am activity and 
increasing TSS. 

GS38 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-21. Variation of Suspended Solids Activity with TSS at GS38. 
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Figure 8-22. Variation of Pu and Am with TSS at GS39. 
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Location GS39 

GS39 shows good/strong correlations between 
increasing Pu and Am activity with increasing 
TSS. However, both are highly influenced by 
a single data point. 

GS39 shows weaWfair correlations between 
decreasing Pu and Am with increasing TSS. 
This may be caused by the preferential 
association of Pu with smaller/lighter 
particles. 

Figure 8-23. Variation of Suspended Solids Activity with TSS at GS39. 
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Figure 8-24. Variation of Pu and Am with TSS at GS42. 

Location GS42 

GS42 shows no statistically significant 
correlation between activity and TSS. 
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GS42 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-25. Variation of Suspended Solids Activity with TSS at GS42. 

o I . 1  I 
20 40 ea ea 1M) 120 140 

ample TSS IWI 

Figure 8-26. Variation of Pu and Am with TSS at GS43. 
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Location GS43 

GS43 shows a good correlation between 
increasing Pu activity and increasing TSS. 
There were no Am results greater than the 
MDA criteria. 

GS43 shows no statistically significant 
correlation between Pu suspended solids 
activity and TSS. There were no Am-TSS 
results greater than the MDA criteria. 

Figure 8-27. Variation of Suspended Solids Activity with TSS at GS43. 
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Figure 8-28. Variation of Pu and Am with TSS at GS51. 
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Location GS51 

GS5 1 shows good correlations between 
increasing activity and increasing TSS for the 
few points available. 

GS5 1 shows strong correlations between 
decreasing Pu and Am activity with 
increasing TSS for the relatively few data 
points available. This may be caused by the 
preferential association of Pu and Am with 
smaller/lighter particles as a function of 
available surface area. 

Figure 8-29. Variation of Suspended Solids Activity with TSS at GS51. 
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Figure 8-30. Variation of Pu and Am with TSS at GS52. 

Location GS52 

GS52 shows no statistically significant 
correlation between activity and TSS. 
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GS52 shows strong correlations between 
decreasing Pu and Am activity with 
increasing TSS for the relatively few data 
points available. This may be caused by the 
preferential association of Pu and Am with 
smaller/lighter particles as a function of 
available surface area. 
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Figure 8-31. Variation of Suspended Solids Activity with TSS at GS52. 
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Figure 8-32. Variation of Pu and Am with TSS at GS55. 
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Location GS55 

GS55 shows a good correlation between 
increasing Pu activity and increasing TSS, for 
the few points available. There were no Am- 
TSS results greater than the MDA criteria. 

GS55 shows a no correlation between 
increasing Pu suspended solids activity and 
increasing TSS, for the few points available. 
There were no Am-TSS results greater than 
the MDA criteria. 

Figure 8-33. Variation of Suspended Solids Activity with TSS at GS55. 
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Figure 8-34. Variation of Pu and Am with TSS at SW021. 
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Location SW02l 

S W02 1 shows a good correlation between 
increasing Pu activity and increasing TSS. 
Similarly, a strong correlation between 
increasing Am activity and increasing TSS is 
noted. 

SW021 shows weak correlations between 
decreasing Pu activity with increasing TSS. 
This may be caused by the preferential 
association of Pu with smallerAighter particles 
as a function of available surface area. No 
statistically significant correlation is noted for 
Am. 

Figure 8-35. Variation of Suspended Solids Activity with TSS at SW021. 
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Figure 8-36. Variation of Pu and Am with TSS at SW022. 

Location SW022 

S W022 shows no statiskally significant 
correlation between activity and TSS. 
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SWO22 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 
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Figure 8-37. Variation of Suspended Solids Activity with TSS at S W022. 
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Figure 8-38. Variation of Pu and Am with TSS at SW027. 
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Location SW027 

SW027 shows no statistically significant 
correlation between activity and TSS. 

S W027 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-39. Variation of Suspended Solids Activity with TSS at SW027. 
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Figure 8-40. Variation of Pu and Am with TSS at SW055. 
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Location SW055 

SW055 shows a weak correlation between 
increasing Am activity and increasing TSS, 
for the low TSS levels measured. No 
statistically significant correlation exists 
between Pu activity and TSS. 

SW055 shows no statistically significant 
correlation for suspended solids activity and 
TSS. 

Figure 8-41. Variation of Suspended Solids Activity with TSS at SW055. 
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Figure 8-42. Variation of Pu and Am with TSS at SWO91. 

I December 2004 

Location SWO91 

SW091 shows a strong correlation between 
increasing Pu activity and increasing TSS. 
Similarly, a fair correlation exists between 
increasing Am activity and increasing TSS. 
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SWO91 shows a fair correlation between 
decreasing suspended solids Am activity with 
increasing TSS. No statistically significant 
correlation is noted for suspended solids Pu 
activity and TSS. 

Figure 8-43. Variation of Suspended Solids Activity with TSS at SWO91. 
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Figure 8-44. Variation of Pu and Am with TSS at SW093. 
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Location SWQ93 

SW093 shows a fair correlation (highly 
influenced by two data points) between 
increasing Am activity and increasing TSS for 
the few points available. However, no 
statistically significant correlation exists 
between Pu activity and TSS. 

SW093 shows good correlations between 
decreasing suspended solids activity with 
increasing TSS. This may be caused by the 
preferential association of Pu with 
smallerAighter particles. 

Figure 8-45. Variation of Suspended Solids Activity with TSS at SW093. 
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Figure 8-46. Variation of Pu and Am with TSS at SW119. 
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Location SW119 

SWI 19 shows strong correlations between 
increasing Am and Pu activity with increasing 
TSS for the few points available. 

SWI 19 shows no statistically significant 
correlation between suspended solids activity 
with increasing TSS. 

Figure 8-47. Variation of Suspended Solids Activity with TSS at SWl l9 .  
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Figure 8-48. Variation of Pu and Am with TSS at SW120. 
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.cy 
Location SW120 

SW 120 shows strong corrkl.ations (highly 
influenced by two data points) between 
increasing Am and Pu activity with increasing 
TSS for the few points available. 
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SWl20 shows no statistically significant 
correlation between suspended solids activity 
with increasing TSS. 

Figure 8-49. Variation of Suspended Solids Activity with TSS at SW120. 

8.3.2 

Since Pu and Am are transported in surface water in association with particulate matter (measured as TSS), a 
relationship between activity and turbidity could be used as an indicator of Pu and Am transport. This section 
evaluates the variation of composite sample Pu and Am activity with the corresponding average real-time 
turbidity data. Plots are presented for all locations where turbidity data are collected. These locations are GS08, 
GSlO, GSl1, GS31, SW027, and SW093. 

The sample Pu and Am activities are the values obtained through laboratory analysis given in pCi/L. Only Pu and 
Am values greater than the MDA (generally 0.0 15 pCi/L) are included. 

The average composite-sample period turbidity in nephelometric turbidity units (NTU) is calculated as follows: 

1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

2. The corresponding turbidity value for each grab sample is interpolated from the 15-minute interval turbidity 
data. Some samples may not have turbidity values due to equipment failures and periodic equipment removal 
for winter icing conditions. 

3. Since each grab sample is of the same volume (200 ml), the interpolated turbidity values are arithmetically 
averaged to obtain the applicable turbidity for the entire composite sampling period. 

Correlation of Actinides with Turbidity 
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Location GS08 

GS08 shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. 

Figure 8-50. Variation of Pu and Am Activity with Turbidity at GS08. 
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GSlO also shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. 

Figure 8-51. Variation of Pu and Am Activity with Turbidity at GS10. 
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Location GS 

GSI 1 shows good correlation between 
decreasing activity and increasing turbidity 
for the limited number of data points 
available. The possible cause of this 
phenomenon is not clear, though the 
correlations could be serendipitous due to the 
small number of data points.. 

Figure 8-52. Variation of Pu and Am Activity with Turbidity at GS11. 

Location GS31 

GS3 1 shows a fair correlation between increasing Pu activity and increasing turbidity. No statistically significant 
correlation is noted for Am. It should be noted that the three high points most influencing the correlation are 

I associated with samples collected during 
valve tests or pond dewatering to allow for 
video surveillance of the outlet works. To 
achieve dewatering, the outlet works valve on 
the bottom (essentially in the pond bottom 
sediments) of the pond is used to drain the 
pond. At these low pond levels and during 
valve tests, higher turbidity values are 
expected. The other values are for samples 
collected during normal pump discharge 
operations where water is taken from the 
pond surface. 

Figure 8-53. Variation of Pu and Am Activity with Turbidity at GS31. 

8-21 December 2004 

' 237 



RF/EMM'WP-04-SWMANLRTO3. UIV 
RFETS Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

1.2 

A ~1.n9.240 

I .  A I O h 2 4 1  

1.2 

A ~1.n9.240 

I .  A I O h 2 4 1  

Location SW027 

SW027 also shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. 

Figure 8-54. Variation of Pu and Am Activity with Turbidity at SW027. 
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Location SW093 

SW093 also shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. However, the higher 
activities are generally associated with higher 
turbidities. 

Figure 8-55. Variation of Pu and Am Activity with Turbidity at SW093. 

8.3.3 

Since Pu and Am are transported in surface water in association with particulate matter, and assuming that higher 
flow rates tend to transport more sediment, a relationship between activity and flow rate could be used as an 
indicator of Pu and Am transport. This section evaluates the variation of composite sample Pu and Am activity 
with the corresponding average flow rate. Plots are presented for all locations where both Pu and Am data are 
collected with flow measurement. 

The sample Pu and Am activities are the values obtained through laboratory analysis given in pCi/L. Only Pu and 
Am values greater than the MDA (generally 0.0 15 pCi/L) are included. 

Plots are also presented showing the variability of total uranium with flow rate. Plots are presented for all 
locations where uranium data are collected with flow measurement. 

The sample total uranium activity is the sum of the isotopic values obtained through laboratory analysis given in 
pCi/L (U-233,234 + U-235 + U-238). 

The average composite-sample period flow rate (cfs) is calculated as follows: 

1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

Correlation of Radionuclides with Flow Rate 
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2. The corresponding flow value for each grab sample is interpolated from the 15-minute interval flow data. 
Some samples may not have flow values due to equipment failures and periodic winter icing conditions. 

3. Since each grab sample is of the same volume (200 ml), the interpolated flow values are arithmetically 
averaged to obtain the applicable flow for the entire composite sampling period. 

Only locations that had greater than two data pairs are plotted. As such, Pu and Am plots are not presented for 
locations GS2 1, GS22, GS54, GS56, GS59, GS60, SW02 1,  and SW036. Similarly, uranium plots are not 
presented for locations GS54, GS60, and SW021. Data for 995POE are not given since flows are controlled by 
treatment operations at the WWTP. 
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Location GSOl 

GSOl shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GSOl shows a good correlation between 
decreasing uranium activity and increasing 
flow rate. Since baseflow (low flow rates) at 
GSOl is likely to contain naturally occurring 
uranium, then the decrease in uranium 
activity at higher flow rates is likely to be 
caused by dilution from stormwater runoff. 
The highest activities are associated with the 
lowest flows. 

Figure 8-57. Variation of Total Uranium with Flow Rate at GS01. 
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Figure 8-58. Variation of Pu and Am with Flow Rate at GS03. 

Location GS03 

GS03 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

. . 

GS03 shows no statistically significant 
correlation between uranium activity and flow 
rate. 

Figure 8-59. Variation of Total Uranium with Flow Rate at GS03. 
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Location GS08 

GS08 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-60. Variation of Pu and Am with Flow Rate at GS08. 
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GS08 shows no statistically significant 
correlation between uranium activity and flow 
rate. 

Figure 8-61. Variation of Total Uranium with Flow Rate at GS08. 
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I Figure 8-62. Variation of Pu and Am with Flow Rate at GS10. 

Location GSlO 

GSlO shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS 10 shows a weak correlation between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at GSlO 
is sustained by footing drain flows (700 Area) 
and possibly intercepted groundwater. If 
naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these flows, then the decrease in uranium 
activity at higher flow rates could be caused 
by dilution from stormwater runoff. The 
highest activities are associated with the 
lowest flows. 
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Figure 8-64. Variation of Pu and Am with Flow Rate at GS11. 
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Location GS11 

GSI 1 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS 1 I shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-65. Variation of Total Uranium with Flow Rate at GSl1. 
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Location GS21 

GS2 1 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-66. Variation of Total Uranium with Flow Rate at GS21. 
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Location GS22 

GS22 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-67. Variation of Total Uranium with Flow Rate at GS22. 
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Figure 8-68. Variation of Pu and Am with Flow Rate at GS27. 

Location GS27 

GS27 shows no statistically significant 
correlation between Pu or Am activity with 
flow rate 
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GS27 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-69. Variation of Total Uranium with Flow Rate at GS27. 
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Figure 8-70. Variation of Pu and Am with Flow Rate at GS28. 

Location GS28 

GS28 shows a good correlation between 
increasing Pu activity and increasing flow 
rate flow rate. A fair correlation also is 
shown for Am. This is likely caused by the 
increased transport of suspended solids 
during larger runoff events. 

GS28 shows no statistically significant 
correlation between total uranium activity 
and flow rate. 

Figure 8-71. Variation of Total Uranium with Flow Rate at GS28. 

Location GS31 

GS3 1 shows a fair correlation between decreasing Am activity and increasing flow rate for the limited number of 
data points available. It should be noted that the three highest Am activity points most influencing the correlation 
are associated with samples collected during valve testing or pond dewatering to allow for video surveillance of 
the outlet works. To achieve dewatering, the outlet works valve on the bottom (essentially in the pond bottom 
sediments) of the pond is used to drain the pond. At these low pond levels, higher turbidity values as an 
indication of suspended solids, are expected (Figure 8-53). Since Pu and Am are transported in association with 
particulate matter, the higher activities are expected. The other values are for samples collected during normal 
pump discharge operations where water is taken from the pond surface. 
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Figure 8-72. Variation of Pu and Am with Flow Rate at GS31. 

For Pu, GS3 1 shows no statistically 
significant correlation. The highest Pu values 
are also associated with valve test samples 
(the Am values for the two valve test samples 
at 4-5 cfs were not above the MDA criteria 
and were not included). 
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GS3 1 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-73. Variation of Total Uranium with Flow Rate at GS31. 
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Figure 8-74. Variation of Pu and Am with Flow Rate at GS38. 

Location GS38 

GS38 shows no statistically significant 
correlation between activity and flow rate. 
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GS38 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-75. Variation of Total Uranium with Flow Rate at GS38. 
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Figure 8-76. Variation of Pu and Am with Flow Rate at GS39. 

Location GS39 

GS39 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS39 shows no statistically significant 
correlation between total uranium activity 
and flow rate. 

Figure 8-77. Variation of Total Uranium with Flow Rate at GS39. 
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Figure 8-78. Variation of Pu and Am with Flow Rate at GS40. 

Location GS40 

GS40 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS40 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-79. Variation of Total Uranium with Flow Rate at GS40. 
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Figure 8-80. Variation of Pu and Am with Flow Rate at GS42. 

Location GS42 

GS42 shows a good correlation between 
decreasing Pu activity with increasing flow 
rate. No statistically significant correlation is 
observed for Am. 
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GS42 shows a strong correlation between 
decreasing total uranium activity with 
increasing flow rate. 

Figure 8-81. Variation of Total Uranium with Flow Rate at GS42. 

I 0.14 I 1 

I O l 2 I  

A 

Figure 8-82. Variation of Pu and Am with Flow Rate at GS43. 

Location GS43 

GS43 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS43 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-83. Variation of Total Uranium with Flow Rate at GS43. e 
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GS43 shows a good correlation between 
decreasing uranium activity and increasing 
flow rate for samples collected prior to the 
demolition of B886. GS43 receives pumped 
footing drain discharges from the 886 and 865 
building cluster, as well as runoff. If naturally 
occurring (or possibly anthropogenic) 
uranium is associated with these footing drain 
flows, then the decrease in uranium activity at 
higher flow rates could be caused by dilution 
from stormwater runoff during large 
precipitation events. 

Figure 8-84. Variation of Total Uranium with Flow Rate at GS43: Prior to 8886 Demolition. 
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After the demolition of B886, GS43 shows no 
statistically significant correlation between 
uranium activity and flow rate. Total uranium 
activities are also significantly lower than for 
samples collected prior to the B886 
demolition (Figure 8-84). This indicates that 
the demolition of B886 has resulted in 
improved water quality due to the removal of 
source terms and/or the introduction of clean 
f i l l  to the drainage area. 

Figure 8-85. Variation of Total Uranium with Flow Rate at GS43: After 8886 Demolition. 
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Figure 8-86. Variation of Pu and Am with Flow Rate at GS44. 

Location GS44 

GS44 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS44 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-87. Variation of Total Uranium with Flow Rate at GS44. 
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Figure 8-88. Variation of Pu and Am with Flow Rate at GS49. 

Location GS49 

GS49 shows a fair correlation between 
increasing Pu activity and increasing flow rate 
for the few points available. A weak 
correlation is noted between increasing Am 
activity and increasing flow rate. 

GS49 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-89. Variation of Total Uranium with Flow Rate at GS49. 
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Figure 8-90. Variation of Pu and Am with Flow Rate at GS50. 

Location GS50 

GS50 shows a good correlation between 
increasing Am activity and increasing flow 
rate. However, the correlation is strongly 
influenced by a single point. No statistically 
significant correlation was noted for Pu. 

0 5 -  

Y = 0 1746~ f 0 2805 

f 0 2 - ~  

0 0  0 1  0 2  0 3  0 4  0 5  O B  0 7  O B  0 9  1 0  

Averaw Sample Flow Rsts [ch] 

GS50 shows a weak correlation between 
increasing total uranium activity and 
increasing flow rate. However, the 
correlation is strongly influenced by a single 
point. 

Figure 8-91. Variation of Total Uranium with Flow Rate at GS50. 
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Figure 8-92. Variation of Pu and Am with Flow Rate at GS51. 

Location GS51 

GS5 1 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS5 1 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-93. Variation of Total Uranium with Flow Rate at GS51. 
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Figure 8-94. Variation of Pu and Am with Flow Rate at GS52. 

Location GS52 

GS52 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

I 

GS52 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-95. Variation of Total Uranium with Flow Rate at GS52. 
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Figure 8-96. Variation of Pu and Am with Flow Rate at GS53. 

Location GS53 

GS53 shows strong correlations between 
increasing Pu and Am activity with increasing 
flow rate. The fits are highly influenced by a 
single data point. 
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GS53 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-97. Variation of Total Uranium with Flow Rate at GS53. 

Figure 8-98. Variation of Pu and Am with Flow Rate at GS55. 
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Location GS55 

GS55 shows no statistically significant 
correlation between Pu and flow rate. There 
were no Am samples greater 0.01 5 pCi/L. 

z45 



~ 

W/EMM/WP-OI-S WMANLRPTO3. UN 
RFETS Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0 0  0 5  1 0  1 5  2 0  2 5  3 0  3 5  4 0  

A v ~ r . g l S . m g ~ F ~ R . t s I h l  

‘4 

events. 

1 

0 I 
0 0  0 1  0 2  03 0 4  0 5  on 

Amrqe Sample Flow R.ts Ichl  

0 0 2 5 . ~  

GS55 shows a weak correlation between 
decreasing uranium activity and increasing 
flow rate. GS55 receives footing drain 
discharge from B881, as well as runoff. If 
naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these footing drain flows, then the decrease in 
uranium activity at higher flow rates could be 
caused by dilution from stormwater runoff 
during large precipitation events. 

A A 

A 

Figure 8-99. Variation of Total Uranium with Flow Rate at GS55. 
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Location GS56 

GS56 shows a strong correlation between 
decreasing uranium activity and increasing 
flow rate. GS56 receives some baseflow, 
especially during spring snowmelt events, as 
well as runoff. If naturally occurring uranium 
is associated with this baseflow, then the 
decrease in uranium activity at higher flow 
rates could be caused by dilution from 
stormwater runoff during large precipitation 

Figure 8-100. Variation of Total Uranium with Flow Rate at GS56. 

A 

Figure 8-101. Variation of Pu and Am with Flow Rate at GS57. 
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Location GS57 

GS57 shows no statistically significant 
correlation between Pu and flow rate. There 
were no Am samples greater 0.0 15 pCi/L,. 
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GS57 shows no statistically significant 
correlation between total uranium activity and 
flow rate. 

Figure 8-102. Variation of Total Uranium with Flow Rate at GS57. 
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Location GS59 

GS56 shows a good correlation between 
decreasing uranium activity and increasing 
flow rate. GS59 receives significant periods 
of baseflow, as well as runoff. If naturally 
occurring uranium is associated with this 
baseflow, then the decrease in uranium 
activity at higher flow rates could be caused 
by dilution from stormwater runoff during 
large precipitation events. 

Figure 8-103. Variation of Total Uranium with Flow Rate at GS59. 

A 

Location SW022 

SW022 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-104. Variation of Pu and Am with Flow Rate at SWOZZ. 
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. 

SW022 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-105. Variation of Total Uranium with Flow Rate at SW022. 
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Location SW027 

SW027 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-106. Variation of Pu and Am with Flow Rate at SW027. 
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SW027 shows a weak trend between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at 
SW027 is sustained in the spring by footing 
drain flows (400 Area) and possibly 
intercepted groundwater. If naturally 
occurring (or possibly anthropogenic) 
uranium is associated with these flows, then 
the decrease in uranium activity at higher flow 
rates could be caused by dilution from 
stormwater runoff. 

Figure 8-107. Variation of Total Uranium with Flow Rate at SW027. 
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Location SW036 

SW036 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-108. Variation of Total Uranium with Flow Rate at SW036. 
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Location SW055 

SW055 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-109. Variation of Pu and Am with Flow Rate at SW055. 
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SW055 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-1 10. Variation of Total Uranium with Flow Rate at S W055. 
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Location SWO91 

SW091 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-111. Variation of Pu and Am with Flow Rate at SWO91. 

SW091 shows no statistically significant 
correlation between total uranium and flow 
rate. 

Figure 8-112. Variation of Total Uranium with Flow Rate at SWO91. 
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Location SW093 

SW093 shows weak correlations between 
increasing Pu and Am activity with increasing 
flow rate. 

Figure 8-113. Variation of Pu and Am with Flow Rate at SW093. 
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SW093 shows a fair trend between decreasing 
uranium activity and increasing flow rate. 
Baseflow (low flow rates) at SW093 is 
sustained by footing drain flows (northern IA) 
and possibly intercepted groundwater. If 
naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these flows, then the decrease in uranium 
activity at higher flow rates could be caused 
by dilution from stormwater runoff. The 
highest activities are associated with the 
lowest flows. 

Figure 8-1 14. Variation of Total Uranium with Flow Rate at SW093. 
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Location SW119 

S W I 19 shows strong correlations between 
increasing Pu and Am activity and increasing 
flow rate for the limited number of points 
available. However, the correlations are 
strongly influenced by a single point. 

Figure 8-1 15. Variation of Pu and Am with Flow Rate at SW119. 
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SWI 19 shows no statistically significant 
correlation between total uranium and flow 
rate. 

Figure 8-1 16. Variation of Total Uranium with Flow Rate at SW119. 
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Location SW120 

SWl20 shows no statistically significant 
correlations between Pu and Am activity with 
flow rate. 

Figure 8-117. Variation of Pu and Am with Flow Rate at SW120. 
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SW120 shows a fair correlation between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at 
SW120 is mostly made up of flows passing 
through Bowman's Pond which is sustained 
by footing drain flows (771/774 area) and 
possibly intercepted groundwater. If naturally 
occurring (or possibly anthropogenic) 
uranium is associated with these flows, then 
the decrease in uranium activity at higher flow 
rates could be caused by dilution from 
stormwater runoff. 

. 

Figure 8-1 18. Variation of Total Uranium with Flow Rate at SW120. 

8.3.4 Correlation of TSS with Turbidity 

Since many contaminants are transported in surface water in association with particulate matter (measured as 
TSS) and turbidity is an indicator of TSS, a relationship between TSS and turbidity could be used as an indicator 
of contaminant transport. This section evaluates the variation of composite sample TSS with the corresponding 
average real-time turbidity data. Plots are presented for all locations where turbidity data are collected. These 
locations are GS08, GSlO, GSl1, GS31, SW027, and SW093. 

The sample TSS is the value obtained through laboratory analysis given in mg/L. TSS analysis is only performed 
for composite samples that are collected over a period of less than the TSS hold time (7 days). Consequently, not 
all samples collected at the above locations were analyzed for TSS. Only TSS values greater than the detection 
limit (generally 5 mg/L) are included. 

The average composite sample period turbidity (NTU) is calculated as follows: 

1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

2. The corresponding turbidity value for each grab sample is interpolated from the 15-minute interval turbidity 
data. Some TSS samples may not have turbidity values due to equipment failures and periodic equipment 
removal for winter icing conditions. 
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3.  Since each grab sample is of the same volume (200 ml), the interpolated turbidity values are arithmetically 
averaged to obtain the applicable turbidity for the entire composite sampling period. 
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Figure 8-1 19. Variation of TSS with Turbidity at GSO8. 
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Location GS08 

GS08 does not show a strong relationship due 
to a single point with high TSS and low 
turbidity (Figure 8-1 19). This may have been 
caused by the sample intake temporarily 
sucking streambed sediments while the 
corresponding turbidity was measured higher 
in the water column. 

Figure 8-120 shows the GS08 data with the 
point noted above removed from the 
evaluation. However, no statistically 
significant correlation is noted. 

Figure 8-120. Variation of TSS with Turbidity at GS08: Data Subset. 
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Figure 8-121. Variation of TSS with Turbidity at GS10. a 
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Location GSlO 

GSlO shows a good correlation between 
increasing TSS and increasing turbidity. 
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Figure 8- 122. Variation of TSS with Turbidity at GS 1 1. 
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Figure 8-123. Variation of TSS with Turbidity at GS31. 

y =  0 3287~ - 2  W 5  

0 20 40 so 0 100 120 140 

S.mp(e P.dW l"Ml, m 

Location GS11 

GSl1 shows a fair correlation between 
increasing TSS and increasing turbidity. 

Location GS31 

GS3 I shows a strong correlation between 
increasing TSS and increasing turbidity for 
the few points available. 

Location SW027 

SW027 shows a strong correlation between 
increasing turbidity and increasing TSS. 

Figure 8-124. Variation of TSS with Turbidity at SW027. 
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Location SW093 

SW093 shows a good correlation between 
increasing turbidity and increasing TSS. 

Figure 8-125. Variation of TSS with Turbidity at SW093. 

8.3.5 Correlation of TSS with Flow Rate 

Since many contaminants are transported in surface water in association with particulate matter (measured as 
TSS), if a relationship between TSS and flow rate could be established, then flow could be used as an indicator of 
contaminant transport. This section evaluates the variation of composite sample TSS with the corresponding 
average flow rate. Plots are presented for all locations where both flow and TSS data are collected. 

The sample TSS is the value obtained through laboratory analysis given in mg/L. TSS analysis is only performed 
for composite samples that are collected over a period of less than the TSS hold time (7 days). Consequently, not 
all samples collected at the locations evaluated were analyzed for TSS. Only TSS values greater than the 
detection limit (generally 5 mg/L) are included. 

The average composite sample period flow rate (cfs) is calculated as follows: 

1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

2. The corresponding flow value for each grab sample is interpolated from the 15-minute interval flow data. 
Some TSS samples may not have flow values due to equipment failures and poor flow data due to winter 
icing conditions. 

3. Since each grab sample is of the same volume (200 ml for flow-paced composites and generally 1 L for storm- 
event composites), the interpolated flow values are arithmetically averaged to obtain the applicable flow for 
the entire composite sampling period. 

GS21, GS22, GS40, GS44, GS50, GS53, GS54, GS56, GS59, GS60, SW021, and SW036 are not presented 
below, as there were less than three TSS-flow data points at these locations 
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0 0 

Figure 8-126. Variation of TSS with Flow Rate at GSO1. 
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Figure 8-127. Variation of TSS with Flow Rate at GS03. 
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Location GSOl 

GSOl shows a general increase in TSS with 
increasing flow rate, although there is no 
statistically significant correlation. 

Location GS03 

(3.303 shows a fair correlation between 
increasing TSS and increasing flow rate. 

Location GS04 

GS04 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

a 

a 

Figure 8-128. Variation of TSS with Flow Rate at GS04. 
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Figure 8-129. Variation of TSS with Flow Rate at GS08. 
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Location GS08 

GS08 does not show a relationship between 
TSS and flow rate due to a single point with 
high TSS (Figure 8-129). This may have 
been caused by the sample intake temporarily 
sucking streambed sediments. 

Figure 8-1 30 shows the GS08 data with the 
point noted above removed from the 
evaluation. With this data subset no 
statistically significant correlation is noted 
between TSS and flow rate. 

Figure 8-130. Variation of TSS with Flow Rate at GS08: Data Subset. 
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Figure 8-131. Variation of TSS with Flow Rate at GSlO. 
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Location GSlO 

GSlO shows a fair correlation between 
increasing TSS and increasing flow rate. 
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Figure 8-132. Variation of TSS with Flow Rate at GSl 
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Figure 8-133. Variation of TSS with Flow Rate at GS2 
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Figure 8-134. Variation of TSS with Flow Rate at GS28. 
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GSl 1 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

Location GS27 

GS27 shows no statistically significant 
correlation between TSS and increasing flow 
rate. The high TSS values for low flow rates 
may be the result of intense low-volume 
precipitation events (possibly with hail) that 
pulverize local soils to yield high TSS with 
lower peak flow rates. 

Location GS28 

GS28 shows a good correlation between 
increasing TSS and increasing flow rate. 
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Figure 8-135. Variation of TSS with Flow Rate at GS31. 
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Figure 8-136. Variation of TSS with Flow Rate at GS38. 
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Figure 8-137. Variation of TSS with Flow Rate at GS39. a 
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Location GS31 

GS3 1 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

Location GS38 

GS38 shows no statistically significant 
correlation between increasing TSS and 
increasing flow rate. 

Location GS39 

GS39 does not show a statistically significant 
correlation due to a single point with high 
TSS (Figure 8-137). This location is located 
near a high-traffic dirt road that accesses the 
Contractor Yard. During runoff events, 
especially snowmelts, traffic on this road 
results in runoff with visibly high TSS. Since 
this sample was collected in 3/98, the high 
TSS may have been a result of vehicle traffic. 
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Figure 8-138 shows the GS39 data with the 
point noted above removed from the 
evaluation. The plot shows a good correlation 
between increasing TSS and increasing flow 
rate. 

~ 

Figure 8-138. Variation of TSS with Flow Rate at GS39: Data Subset. 
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Figure 8-139. Variation of TSS with Flow Rate at GS42. 
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Location GS42 

GS42 shows a weak correlation between 
decreasing TSS and increasing flow rate. 

Location GS43 

GS43 shows a weak correlation between 
decreasing TSS and increasing flow rate for 
the few points available. Since samples 
collected at GS43 include both runoff and 
pumped footing drain discharges, samples of 
predominantly footing drain water could have 
higher flow rates and (presumably) lower 
TSS. 

Figure 8-140. Variation of TSS with Flow Rate at GS43. 
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Figure 8-141. Variation of TSS with Flow Rate at GS49. 
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Figure 8-142. Variation of TSS with Flow Rate at GS51. 
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Location GS49 

GS49 shows a strong correlation between 
increasing TSS and increasing flow rate, for 
the few points available. 

Location GS51 

GS5 1 shows a good correlation between 
increasing TSS and increasing flow rate, for 
the few points available. 

Location GS52 

GS52 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

Fiaure 8-143. Variation of TSS with Flow Rate at GS52. 
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Figure 8-144. Variation of TSS with Flow Rate at GS55. 

Figure 8-145. Variation of TSS with Flow Rate at GS57. 

0 

Location GS55 

GS55 shows a good correlation between 
increasing TSS and increasing flow rate, for 
the few points available. 

Location GS57 

GS57 shows a good correlation between 
decreasing TSS and increasing flow rate, for 
the few points available. This may be due to 
the fact that the higher TSS results were from 
samples collected early in the year, closer to 
the time that significant regrading and 
demolition activities occurred in the GS57 
drainage. 

Location SW022 

SW022 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

Figure 8-146. Variation of TSS with Flow Rate at SW022. 
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Figure 8-147. Variation of TSS with Flow Rate at SW027. 
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Figure 8-148. Variation of TSS with Flow Rate at SW055. 
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Location SW027 

SW027 shows a good correlation between 
increasing TSS and increasing flow rate. 

Location SW055 

SW055 shows a fair correlation between 
increasing TSS and increasing flow rate. 

SW091 shows a good correlation between 
increasing TSS and increasing flow rate for 
the relatively few samples available. 

Due to high channel erosion rates and 
frequent winter icing conditions, S W09 1 was 
moved 500’ downstream on 5/4/98. Since the 
new location is below a small depression 
where flows are temporarily detained, water 
quality is expected to vary between the two 
locations. Therefore, data from the original 
location are presented in Figure 8-149 and 
data from the current location are presented in 
Figure 8- 150. 

Figure 8-149. Variation of TSS with Flow Rate at SWO91: Original Location. 
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SW091 (current location) shows no 
statistically significant correlation between 
increasing TSS and increasing flow rate. 

Figure 8-150. Variation of TSS with Flow Rate at SWO91: Current Location. 
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SW093 shows a weak correlation between 
increasing TSS and increasing flow rate. 
However, a single point is noted to be 
negatively influencing the correlation. 

~~ 

Figure 8-151. Variation of TSS with Flow Rate at SW093. 

Figure 8-152 shows the SW093 data with the 
point noted above removed from the 
evaluation. The plot shows a strong 
correlation between increasing TSS and 
increasing flow rate. 

Figure 8-152. Variation of TSS with Flow Rate at SW093: Data Subset. 

December 2004 8-56 



RF/EMM/WP-04-S WMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

BO 

5 0  

40 

! 30 

I 
20 

10 

0 
000 0 0 1  002 003 004 0 0 5  OM 007 008 009 0 1 0  

Averwe Sample Flow Rata Ish] 

Figure 8-153. Variation of TSS with Flow Rate at SW119. 
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Figure 8-154. Variation of TSS with Flow Rate at SW120. 
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Figure 8-155. Variation of TSS with Flow Rate at SW134. 

Location SW119 

S W 1 19 shows a strong correlation between 
increasing TSS and increasing flow rate for 
the few points available. 

Location SW120 

SW120 shows a fair correlation between 
increasing TSS and increasing flow rate for 
the few points available. 

Location SW134 

SW134 shows no statistically significant 
correlation between TSS and increasing flow 
rate. Since SW134 generally monitors 
pumped discharges from a series of active 
gravel pits, the origin of the pumped water 
could be expected to result in varying water 
quality. However, samples are occasionally 
collected during storm runoff period with 
higher TSS. Figure 8-1 56 does not include 
storm runoff samples. 
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Figure 8- 156 shows the S W 134 data with the 
storm runoff samples noted above removed 
from the evaluation. Again, no statistically 
significant correlation is noted due to the 
pump discharges, as noted above. 

Figure 8-156. Variation of TSS with Flow Rate at SW134: Data Subset. 

8.3.6 

This section evaluates the variation of volume-weighted mean daily turbidity with the corresponding average flow 
rate. Plots are presented for all locations where both flow and real-time turbidity data are collected. These 
locations are GS08, GS IO, GS 1 I ,  GS3 1, SW027, and SW093. 

The volume-weighted mean daily turbidity is the 15-minute interval turbidity data volume-weighted by the 
corresponding 15-minute interval discharge volume during periods of greater than zero streamflow for any given 
date. The corresponding average flow rate is the arithmetic average of the 15-minute interval flow data during 
periods of greater than zero streamflow for the same date. Only days where complete record (no missing data) for 
both turbidity and flow rate are included. 

Correlation of Turbidity with Flow Rate 

Location GS08 

GS08 shows no statistically significant correlation between turbidity and increasing flow rate. 

Since GS08 is on the outfall of Pond B-5, the flow rates are valve controlled and not dependent on runoff 
conditions. In order to maintain a 1 -foot per day drawdown rate in the pond (to prevent sloughing due to 
excessive soil dewatering rates), the lowest flow rates tend to occur at the lowest pond levels. At low pond levels, 
the residence time (for passive settling) of runoff inflows (from GSIO) is shorter and less water is also available to 
dilute the associated turbidity. Consequently, low-flow and high-turbidity points could be for discharge days at 

I lMl 

* .  . 

the end of a batch discharge period. 

Additionally, at these lower pond levels, 
biologic growth rates may be enhanced 
resulting in higher turbidity measurements. 

Finally, higher discharge rates can be 
maintained when runoff inflow rates (from 
GS I O )  are higher. Consequently, high-flow 
and high-turbidity points could be for 
discharge days when significant runoff (with 
higher expected turbidity; see Figure 8-158) 
is entering Pond B-5. 

Figure 8-157. Variation of Turbidity with Flow Rate at GSO8. 
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Figure 8-158. Variation of Turbidity with Flow Rate at GSlO. 

Location GSlO 

GSlO shows no statistically significant 
correlation between increasing turbidity and 
increasing flow rate. 
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Figure 8-159. Variation of Turbidity with Flow Rate at GS11. 

Location GSI 1 

GSl 1 shows a general trend between 
decreasing turbidity and increasing flow rate. 
Since GS 1 1 is on the outfall of Pond A-4, the 
flow rates are valve controlled and not 
dependent on runoff conditions. In order to 
maintain a 1-foot per day drawdown rate in 
the pond, the lowest flow rates tend to occur 
at the lowest pond levels. At these lower 
pond levels, biologic growth rates may be 
enhanced resulting in higher turbidity 
measurements. 
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Location GS31 

GS3 1 shows no statistically significant 
correlation between decreasing turbidity and 
increasing flow rate. Since GS3 1 is on the 
outfall of Pond (2-2, the flow rates are 
controlled by pumping rates and not 
dependent on runoff conditions. In order to 
maintain a 1-foot per day drawdown rate in 
the pond, the lowest flow rates tend to occur 
at the lowest pond levels. At these lower 
pond levels, biologic growth rates may be 
enhanced resulting in higher turbidity 
measurements. 

Figure 8-160. Variation of Turbidity with Flow Rate at GS31. 

It should be noted that the points circled in Figure 8-1 60 are associated with data collected during pond 
dewatering to allow for video surveillance and/or testing of the outlet works. To achieve dewatering, the outlet 
works valve on the bottom of the pond (essentially in the pond bottom sediments) is used to drain the pond. At 
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these low pond levels, higher turbidity values are expected. The other values are for samples collected during 
normal pump discharge operations where water is taken from the pond surface. 

0 1 a 3 . a e 7 e 
M o n  Dally NonZsm Flm [cfsl 

Figure 8-161. Variation of Turbidity with Flow Rate at SW027. 

Location SW027 

SW027 shows a fair correlation between 
increasing turbidity and increasing flow rate, 
although the fit is strongly influenced by a 
single data point. This is expected since TSS 
(as indicated by turbidity) generally increases 
with increasing flow rate at SW027 (Figure 
8-147). 
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Location SW093 

S W093 shows no statistically significant 
correlation between increasing turbidity and 
increasing flow rate. However, higher 
turbidities are generally associated with 
higher flow rates. This is expected since TSS 
(as indicated by turbidity) generally increases 
with increasing flow rate at SW093 (Figure 
8- 15 1).  

Figure 8-1 62. Variation of Turbidity with Flow Rate at SW093. 

8.4 INDICATOR PARAMETER EVALUATION SUMMARY 

8.4.1 

The following list provides a summary of the WY97-03 analysis for a correlation of actinides with TSS: 

Correlation of Actinides with TSS 

0 Clear correlations between increasing Pu and Am activity and increasing TSS are noted for a number of 
locations. This is especially true for locations that monitor runoff from smaller subdrainages. The lack of 
correlations from locations that monitor larger areas may be due to more variable levels of contamination 
across numerous low-level source terms that may or may not contribute runoff depending on precipitation 
patterns. 

0 Several locations show trends between decreasing Pu and Am activity with increasing TSS. Assuming 
all TSS particles were of similar activity, then suspended solids activity would not vary with TSS 
concentration. This may be caused by the preferential association of Pu and Am with smaller/lighter 
particles as a function of available surface area. Therefore, the more transportable particles with higher 
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activity will move at lower flow rates, while the heavier particles with lower activity are more likely to 
move at higher flow rates. 

8.4.2 

The following list provides a summary of the WY97-03 analysis for a correlation of actinides with turbidity: 

Correlation of Actinides with Turbidity 

0 No strong correlations between increasing Pu and Am activity and increasing turbidity are noted. Though 
turbidity can generally be used as an indication of TSS concentration, turbidity data do not show 
correlations to actinides as noted for TSS. 

8.4.3 

The following list provides a summary of the WY97-03 analysis for a correlation of actinides with flow rate: 

Correlation of Radionuclides with Flow Rate 

0 During larger runoff events with higher flow rates, increased transport of suspended solids is expected, 
with a corresponding increase in activity. However, correlations between increasing Pu and Am activity 
and increasing flow rate are noted for very few locations. The lack of correlations may be due to the fact 
that solids transport is not solely a function of flow rate. Raindrop impact, the occurrence of hail, 
hydrologic differences between rainfall and snowmelt, variation in seasonal soil stability, areal 
precipitation variations, and seasonal variation of vegetation cover would also be expected to influence 
solids transport. 

Several locations show trends between decreasing total uranium activity with increasing flow rate. Since 
baseflow (low flow rates) are more likely to contain naturally occurring uranium (from groundwater 
seepage), then the decrease in uranium activity at higher flow rates is likely to be caused by dilution from 
stormwater runoff. In general, the highest total uranium activities for these locations are associated with 
the lowest flows. In most cases, this decreasing trend is noted for perennial or intermittent locations that 

0 

exhibit baseflow for at least part of the year. 

Correlation of TSS with Turbidity 8.4.4 

The following list provides a summary of the WY97-03 analysis for a correlation of TSS with turbidity: 

0 

8.4.5 

The following list provides a summary of the WY97-03 analysis for a correlation of TSS with flow rate: 

Several locations show correlations between increasing TSS with increasing turbidity. These correlations 
are expected as turbidity is often an indirect measurement of TSS. 

Correlation of TSS with Flow Rate 

0 About half of the locations show correlations between increasing TSS with increasing flow rate. These 
correlations are somewhat expected as solids transport is influenced by increased hydrologic forces 
associated with higher flow rates. However, the lack of correlations for the other locations may be due to 
the fact that solids transport is not solely a function of flow rate. Raindrop impact, the occurrence of hail, 
hydrologic differences between rainfall and snowmelt, variation in seasonal soil stability, and seasonal 
variation of vegetation cover would also be expected to influence solids transport. 

8.4.6 

The following list provides a summary of the WY97-03 analysis for a correlation of turbidity with flow rate: 

None of the above locations show correlations between increasing turbidity with increasing flow rate. 
However, the lack of correlations may be due to the fact that turbidity (as an indication of suspended 
solids) is not solely a function of flow rate. Raindrop impact, the occurrence of hail, hydrologic 
differences between rainfall and snowmelt, variation in seasonal soil stability, and seasonal variation of 
vegetation cover would also be expected to influence solids transport. 

Correlation of Turbidity with Flow Rate 

0 
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9. NPDES DISCHARGE MONITORING 
The National Pollutant Discharge Elimination System (NPDES) permit program controls the release of pollutants 
into the waters of the United States and requires routine monitoring of point source discharges and reporting of 
results. The Site’s first NPDES permit, CO-0001333, was issued by EPA in 1974. The permit in force during the 
reporting period covered in this document was renewed by EPA in late October 2000. 

9.1 DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

In October 2000, EPA issued a renewal NPDES permit to three co-permittees at the Site, the DOE, K-H, and 
Rocky Flats Closure Site Services (RFCSS). The permit covered point discharges from the WWTP and Building 
374 (B374). The latter had been included in the permit application a number of years previously, but as a result of 
the changing mission of the Site, was no longer needed in the NPDES permit. The co-permittees asked that the 
outfall be removed from the renewal permit, but EPA declined. Upon issuance, the co-permittees appealed the 
permit provisions applicable to the B374 outfall, as allowed by regulation. EPA acknowledged the appeal and 
suspended the requirements for B374 until the issues were resolved. The portion of the permit that was not 
subject to appeal became effective on 10/27/00. The appeal was resolved in early 2001, and the modified permit 
requirements became effective on 5/1/01. The modified permit provisions applicable for B374 accepted the 
existing monitoring program for the treatment systems’ product water. Summary data for the B374 outfall only 
are compiled annually and provided to EPA and the State in March of each year. Those data are not included in 
the tables below. As of 3/02, B374 curtailed all discharges. 

With the implementation of the renewed permit, only two locations were defined as permitted outfalls, STPl 
(discharge from Sewage Treatment Plant, Bldg. 995) and 014A (discharge from Bldg. 374 Evaporator). Samples 
are also collected at the influent to the Sewage Treatment Plant, but the parameters are for reporting purposes only 
and have no limitation. The outfalls are identified in Table 9-1. All monitoring for NPDES compliance is 
prescriptively required by EPA in the permit. Table 9-2 details the specific analytes, collection frequencies, and 
parameter limitations as applicable, for each monitoring location. Table 9-3 provides summary data for each of 
the permitted locations. In WY03, no measurements were reported to EPA in the monthly Discharge Monitoring 
Report as being greater than the permitted limitations for specific location and analyte. 

The permit specifically identifies four stormwater outfalls for monitoring as follows: 

a 
0 008 The storm water discharge from the area outlined on Sheet 2 (Basin SW022) of 

the maps in the Form 2F application submitted 10/1/92, located at the point where Central 
Avenue Ditch crosses the outer industrial area security fence. 

GSlO 
in the Form 2F application submitted 10/1/92, located on South Walnut Creek upstream of Pond 
B-1. 

0 010 

0 The storm water discharge from the area outlined on sheet 3 (Basin SW023) of the maps 

The storm water discharge from the area outlined on Sheet 4 (Basin SW027) of 
the maps in the Form 2F application submitted 10/1/92, located at the downstream end of the 
south interceptor ditch. 

the maps in the Form 2F application submitted 10/1/92, located on North Walnut Creek at a point 
upstream of Pond A-1. This area receives any storm water discharge from Outfall 012. 

0 01 1 The storm water discharge from the area outlined on Sheet 5 (Basin SW093) of 

Monitoring at these locations is performed as detailed under the NSD (Section 10.3.12) and POE (Section 12) 
monitoring objectives. Monitoring for outfall 008 is accomplished at NSD location SW022 at the east end of 
Central Ave. Ditch. Monitoring at outfalls GSlO, 010, and 01 1 is accomplished at NSD/POE locations GSlO 
(South Walnut Cr. above B-Series Ponds), SW027 (east end of SID), and SW093 (North Walnut Creek above A- 
Series Ponds), respectively. The monitoring conducted in accordance with the IMP targets the same points and 
constituents of concern identified in the current NPDES permit. Data generated by this monitoring are adequate 
for determining the efficacy of the Storm Water Pollution Prevention Plan developed under the permit. 
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Outfall 014 A 

9.2 W 0 3  MONITORING SCOPE 

Table 9-1. NPDES Monitoring Locations for WY03. 

located at Building 995, phor to the mixture with the 
receiving stream, known as South Walnut Creek, at the 
pint of discharge into Pond 8-3 (Big Dry Creek Segment 
5). Use of STPI as the primary discharge point is 
expected to continue throughout the remaining life of the 
STP. 
This is a point where internal effluent limitations apply 
and is the discharge of product water from the 
evaporators in building 374. The point of compliance is 
following the evaporator(s) and prior to routing the water 
to the cooling tower makeup water system or to the boiler 
feedwater system. 

Outfall Code I Location Description 
Outfall STP 1 I The outfall from the sewage treatment plant (STP), 

Figure 9-1. WY03 NPDES Monitoring Locations. 
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Frequency 

Table 9-2. NPDES Sample Collection Requirements for WY03. 
a 

TY Pe Outfall 
Code 

STPI  

I Oil and Grease, gravimetric 

Analyte 

pH 
Total Suspended Solids 

Oil and Grease, visual 

method 

daily 
2 X week 

daily 

collected if sheen 
observed 
2 X week 

Fecal Coliform k 

grab 
composite 

visual 
observation 
grab 

composite 

Carbonaceous Biochemical 

Chromium 

1 X month 
1 x month 
1 X month 
quarterly 

2 X year, first three 
years of permit 

Total Recoverable Chromium 

grab 
grab 
grab 
composite 

composite 

Gross beta 
I Carbon Tetrachloride 

Trichloroethylene 
Tetrachlorethylene 
Whole Effluent Toxicity, acute 

Whole Effluent Toxicity, 
chronic test 

continuous contiguous 
recorder recorder 
2 X week grab 

I 2 X week 

Quarterly, only ilgIl 1 grab 
total chromium 
results are > I  1 
2 X month composite 
1 X week composite 

2 X week I composite 
2 X week I composite 
2 X week 

2 X month I composite 
1 X month I arab 
1 X month I grab 
1 X month I arab 
1 X month I grab 
1 X month I arab 

Limitation( s) 

6.5 - 9.0 S.U. 
15 mgll, 30 day average; 25 
mgll, daily maximum 
no sheen 

10 mgll, daily maximum 

8 mgll, 30 day average; 12 
mg/l, daily maximum 
0.5 MG, 30 day average 

200 coloniesll00 ml, 30 day 
geometric mean; 400 
colonies/100 ml, 7 day 
geometric mean 
8 mgll, 30 day average; 20 
mg/l, daily maximum 
11 pgll, 30 day average; 16 
pgll, daily maximum 

50 pgll, daily maximum 
0.6 pgll, 30 day average: 3.8 
pg/l daily maximum ~ 

No limitation, report only 
No limitation, report only 
4.5 mgll, daily maximum 
No limitation, report only 
11 pCi/L, 30 day average 
19 pCi/L, 30 day average 
5 pgll, 30 day average 
5 pgll, 30 day average 
5 pg/l, 30 day average 
7 pgll, 30 day average 
200 pgA, 30 day average 
70 pgll, 30 day average 
5 pgll, 30 day average 
5 pg/l, 30 day average 
No toxicity 

No limitation, report only for 
first three years of permit 

December 2004 9-3 



RF/EMM/WP-OI-S WMANLRPTO3. UN 
RFETS Automated Sudace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

9.3 DATA EVALUATION 

Table 9-3. NPDES Monitoring Analytical Data Summary for W 0 3 .  
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0 I O .  PERFORMANCE MONITORING 
This section addresses monitoring the performance of specific actions6’ on Site for the release of contaminants to 
the environment. Project-specific Performance monitoring may be specified in the project plan through the 
review and approval process for those projects which pose a concern for a contaminant release, especially for a 
contaminant that may not be adequately monitored by other monitoring objectives downstream. Each 
Performance monitoring location will target contaminants of the greatest concern for the specific action being 
monitored. For example, Performance monitoring for specific analytes may be needed for the evaluation of the 
following: 

a 

a 

a 

a 

Monitoring of activities within the IA is achieved, in general, through NSD and POE monitoring (see Sections 1 1 
and 12 for details) at the IA boundary. Project-specific Performance monitoring stations monitor specific high- 
risk Site activities, such as D&D of a particular building or building cluster. These mobile, temporary stations 
will be placed upstream from the routine monitoring stations (POE and NSD), closer to specific projects/activities 
to monitor a specific subdrainage for releases of contaminants associated with the activity in the subdrainage. 

Building D&D Activities: The review and approval process for a D&D action may identify the need 
for Performance monitoring specific to that action. 

Accelerated Actions: Specific monitoring requirements may be identified for specific ER activities. 
For example, Performance monitoring for RFETS’s operating groundwater plume treatment systems 
is specified in the related work plans (Le., Final Mound Site Plume Decision Document, Final 
Proposed Action Memorandum for the East Trenches Plume, and Final Solar Ponds Plume Decision 
Document) . 
Other Closure Activities: Specific Performance monitoring may be needed for certain activities if 
other monitoring described in this IMP fails to provide adequate assurance of protecting the 
environment and public health. 

Off Normal Conditions: Monitoring of remedies intended to control contaminant transport in surface- 
water runoff may be required. For example, when a BMP (barrier, trap, filter, or other watershed 
improvement) is installed to control a potential source of contaminated runoff, RFETS would like to 
determine the BMP effectiveness so that resources may be allocated where they are most effective. 

10.1 

Data quality objectives must be specified in the project plan. Analyte suites (data types for collection) are 
generally determined by the contaminants of concern associated with a specific activity. Generally, automated 
samples are continuous flow-paced composites. However, protocols may be modified depending on the specific 
conditions for a monitoring location or drainage basin. Regardless, the sampling protocols are designed to 
accurately characterize existing flows, and confidently monitor for changes during the project activities. 

Generally, monitoring is initiated prior to the start of project activities such that 10 - 15 samples over varying flow 
rates can be collected (preferably 18 months prior to project initiation6*). Results from these samples are used to 
establish a baseline for the subdrainage. Monitoring continues during the activity, attempting to collect one 
sample per month. After project completion, monitoring continues long enough (approximately 3 months) to 
determine any impacts (both positive and negative) to surface-water quality. Performance monitoring can occur 
anywhere within the Site surface-water drainage area (especially within the IA), downstream from a BMP, 
remediation, or closure activity. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

This is project-specific, versus the global monitoring (NSD and POE) of the IA discussed in Sections 1 1 and 12. 

Due to the dynamic nature of Site Cleanup, initiation of Performance monitoring 18 months prior to an activity is rarely 
achieved. However, additional samples are often collected at an increased rate to establish baseline prior to initiation of 
project activities. 
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Telemetry 

Yes 

Yes 

Yes 

Yes 

Yes 

10.2 W 0 3  MONITORING SCOPE 

Table 10- 1. Performance Monitoring Locations. 

Project [Project Contact] 

8664 D&D; [Contact: M. Francis, 
~23581 
400 Area D&D activities; [Contact: 
K. Oman, ~71291 
D&D of 8889; Watershed 
Improvements evaluation; [Contact: 
NA] 
8883 and 8865 D&D activities; 
[Contact: M. Shafer, ~43751 
D&D of 8779 and 8776/777; 
[Contacts: R. Lesser, x2298, 

~ ~ 

Location 
Code 

GS21 

GS22 

GS27 

I Ditch I 
GS28 I Small ditch NW of 8865 I 3” Parshall 

~ 

Location Primary 
Device 

1 .O’ H-Flume 

1.5’ H-Flume 

2” Cutthroat 

Culvert SE of 8664 

Outfall to SID draining 400 
Area 
Small ditch NW of 8884 
tributary to Central Avenue Flume 

GS32 

I draining 8779 area I 
GS38 I Central Avenue Ditch east of I 9.5” Parshall 

Flume 
18” cmpa Corrugated metal pipe (1 5’) 

north of Solar Ponds in PA 

GS39 

GS40 

~~~~ 1 Building 997 ’ 1 Gulch tributary to SID 150’ 
above POE SW027 Flume 
Drainage ditch NE of T886A 

3” Parshall 

0.5’ H-Flume 

8th Street Flume 
Corrugated metal pipe (1.0’) 
north of 904 Pad draining 
903/904 Pads and Contractor 
Yard areas 
Drainage Ditch in PA east of 
Tenth St. (750 Pad) south of 

1’ H Flume 

1’ Parshall 
Flume 

I I 

GS44 I Culvert between T771 F and I 1’ H Flume 

Yes 8707 area D&D activities; [Contact: 
R. Lesser, ~22981 

6 Parshall 
Flume 
6” Parshall 
Flume 

Yes 

Yes 

Yes 

Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 
D&D of 8886; [Contact: M. Shafer, 
x43751 
B771/774 and 8776/777 D&D 
activities; [Contacts: C. Gilbreath, 
x7355, B771/774; R. Lesser, x2298, 

GS49 

GS50 

I upstream of SID I 
I Gully ESE of 903 Pad just GS54 I 0.6’ HS-Flume 

T771 L 

Ditch NW of 8566 

Ditch north of 8990 

I upstream of SID I 
GS55 I Outfall to SID draining 8881 I 120” V-Notch 

Yes 

Yes 

Lesser, x2298, 8776/777] 
Solar Ponds accelerated actions; 
[Contact: T. Lindsay, x5705, Solar 
Ponds] 
Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 

GS51 

I 877617771 
I Closure activities for 100. 300. 400. Yes 

Ditch along abandoned road 
south of 903 Pad just 

0.75’ H-Flume 

I and 600 Areas [Contacts. NA]’ 
I Accelerated actions for 903 Pad; Yes 

GS52 

GS53 

[Contact: T. Spence, ~43221 

upstream of SID 
Gully SSE of 903 Pad just 
upstream of SID 
Gully SE of 903 Pad just 

0.6’ HS-Flume 

0.6’ HS-Flume No 

No 

Yes 

Yes 

Yes 

[Contact: T. Spence, ~43221 
Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 
Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 
8881 and 8883 D&D activities; 
[Contacts: C. Albin, x5164, 8881; M. 
Shafer, x4375, 88831 
Present Landfill remediation 
activities; [Contact: T. Lindsay, 

8444 and 400 Area D&D activities; 
[Contact: K. Oman, ~71291 

x57051 

I 8776/777] 
I D&D of 8776/777; [Contact: R. Yes 

GS56 

GS57 

area Weir 

No Name Gulch below 
Landfill Pond Flume 

Ditch NE of 8444 area 

9” Parshall 

9.5” Parshall 
Flume 

I 

No I Accelerated actions for 903 Pad; 
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6” Parshall 
Flume 
1.5’ H-Flume 

6” Parshall 
flume 

Location Location 

Woman Creek 900ft 
upstream of Antelope Springs 

Yes 

Yes 

Yes 

I confluence 
I Ditch NE of B371 along GS60 

SW120 

I former PA perimeter road 
I Concrete pipe draining area SW021 

Ponds ;long PA perimeter 
road 
Drainage ditch north of Solar 
Ponds along PA perimeter 
road 

I around B991 
I SID downstream of Original SW036 

Landfill 

confluence with N. Walnut Cr. 
I draining NE Solar Ponds area 
I Drainaae ditch north of Solar SW119 

lotes: Due to the current configuration of in place stormwi 

Device 

Flume 

7 Flume 

9” Parshall Y Flume 7 Flume 

I 

:r culverts, flow measurement at this loca 

Project [Project Contact] 

Original Landfill accelerated actions; 
[Contact: T. Lindsay, ~57051 

B371/374 D&D activities; [Contact: 
8371 CCA, ~53851 
B991 D&D; [Contact: B991 CCA] 

Original Landfill remediation 
activities; [Contact: T. Lindsay, 

Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 
Solar Ponds accelerated actions; 
[Contact: T. Lindsay, ~5705, Solar 

x57051 

Ponds] 
Solar Ponds accelerated actions; 
[Contact: T. Lindsay, x5705, Solar 
Ponds] 
B771/774 D&D and Solar Ponds 
accelerated actions; [Contact: T. 
Lindsay, x5705, Solar Ponds; C. 
Gilbreath, ~7355, 8771 /774] 

on is not possible without significant construction 

Figure 10-1. WY03 Performance Monitoring Locations. 
a 
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Table 10-2. Performance Sample Collection Protocols. 

Notes: Sample types are defined in the RFETS Automated Surface-Water Monitoring Work Plan. 
bAnnual total samples is 12 per year. Frequency o f  collection is based on expected flow volumes such that each sample collects water 
representing similar stream discharge volumes; for example, more samples are collected in wet spring months than dry winter months. 
’ Storm-event sampling at locations which are often dry and normally only receive direct runoff is opportunistic. Some locations may see 
flow only during wet months. Every attempt is made to achieve the target sample frequency; however, this is not always possible. 

Table 10-3. Performance Analytical Targets (Analyses per Year). 

Location I TSSa:WY03 I Pu, U, Am: WY03 I Tritium: WY03 I CLP Metals: WY03 1 
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Notes: a Ideally, TSS would be analyzed for all samples collected at the above locations. However, continuous flow-paced sampling protocols ofien result in 
composite samples which are collected over periods exceeding the 7-day hold time for TSS analyses. Therefore, TSS can not be analyzed for all 
continuous flow-paced composite samples, but will be analyzed when possible. 

10.3 DATA EVALUATION 

Data evaluation will be specified for individual projects. A project-specific indicator might be a single 
monitoring result, a 30-day average for a specific analyte, or an indicator for the analyte of concern. An example 
decision rule is shown below. Generally, evaluation is performed as data become available, especially if an initial 
qualitative screening based on process knowledge indicates that an analytical result is higher than normal for a 
particular location.63 

IF The project-specific indicator is greater than the 95% upper tolerance limit (UTL) of 
baseline, 

The Site will evaluate the specific activity to improve performance. The appropriate 
project contacts will be notified 

The project-specific indicator is less than the 95% lower tolerance level (LTL), 

The Site will conclude that the project has reduced environmental releases of the specific 
contaminant. 

Generally, UTLs are calculated on a semi-monthly basis. While this is the only routine data evaluation performed 
for Performance monitoring locations, project-specific evaluations may also be detailed in the applicable project 
plans. 

The following sections present the Performance monitoring data evaluations on a project-specific basis. Each 
section includes a table of summary statistics for the location-specific analytes of interest, 95% UTL plots, box 

THEN 

IF 

THEN 

Closure activities are expected to result in modifications to contaminant source areas, drainage pathways, and runoff 
distribution. Such changes in water quality would not necessarily be indicative of a release. Consequently, tolerance limits 
are being used here to help identify acute releases of contaminants as opposed to long-term changes in water quality. The 
shortcoming of this approach is that chronic releases may not be indicated by comparison with tolerance limits; however, 
significant chronic trends should be measured through the POE and POC monitoring objectives. Evaluation will address 
persistence, trends, and risk of Action Level andor Standard exceedances at POEs and POCs. On a random basis, 5% of the 
data is expected to exceed the UTL. 
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plots, and plots of the temporal variation of suspended solids Pu and Am activity. For this report, data from the 
three year period of WY01-03 were used in the evaluations.@ 

The following evaluations include all results that were not rejected through the verification and validation 
process. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested 
‘reruns’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is 
calculated by summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

For the summary tables, when a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory 
due to blank correction, then a value of 0.0 pCi/L is used for calculation purposes. When metals and TSS results 
are returned from the laboratory as ‘undetect’, one-half of the detection limit is used for calculation purposes. 

The method for calculating UTLs is given in Appendix B. 1 : Data Evaluation Methods. UTL lines are shown on 
the plots only for the determined distribution. When the data may satisfy either distribution, both UTL lines are 
plotted; when no distribution is determined, no UTL line is plotted. A common legend is used in all UTL plots. 

Box plots were prepared using S-Plus@ statistical evaluation software. For these plots, when a negative 
radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to blank correction, then a value of 0.0 
pCi/L is used for calculation purposes. When metals and TSS results are returned from the laboratory as 
‘undetect’, one-half of the detection limit is used for calculation purposes. Pu/Am ratios are calculated only for 
samples where both the Pu and Am results were greater than 0.0 15 pCiL to avoid ratios for samples with 
activities near the MDA. A key describing the components of the box plots is given in Appendix B.l:  Data 
Evaluation Methods. 

The temporal variation of suspended solids activity plots are included as an indication of changes in the 
contamination characteristics of a particular drainage basin. All available data for the period of operation for each 
location is included in the analysis. A suspended solids activity that decreases over time may indicate that 
contaminant sources have been removed from the drainage, clean solids have become more available to runoff, or 
contaminant sources have been naturally attenuated over time. Similarly, a suspended solids activity that 
increases over time may indicate that new contaminant sources have become available for transport in the 
drainage. TSS analysis is only performed for composite samples that are collected over a period of less than the 
TSS hold time (7 days). Consequently, not all samples collected at the locations below were analyzed for TSS. 
Only values greater than the detection limit (generally 5 mg/L for TSS, 0.015 pCi/L for Pu and Am) are included. 

10.3.1 400 Area D&D 

Performance monitoring for the 400 Area is supported by locations GS22 and GS57. Monitoring location GS22 
was originally installed under the IA IM/IRA (DOE, 1994) on 4/1/95, and discontinued on 9/30/96. GS22 was 
reinstalled on 1/7/00 in support of the 400 Area D&D. Monitoring location GS57 was installed on 3/13/02 in 
support of the 400 Area D&D, specifically B444. 

Figure 10-2 shows the drainage areas for both GS22 and GS57. Major buildings within the drainage area include 
460,444,447, and 440. 

In general, the Performance monitoring data from GS22 and GS57 indicate that closure activities within the 400 
Area did not significantly affect water quality as of the end of WY03. Although uranium data from GS22 do 
show recent increases in the total activity and unusual changes in the U-233,234 / U-238 ratios, the total activities 
remain below RFCA Action Levels. Additionally, data from the downstream POE (SW027) do not show 
significant effects. Complete data evaluation for GS22 and GS57 is given below. 

@ A 3-year moving window is chosen where possible. For many Performance locations, monitoring only lasts a year or two. 
Under those circumstances, all data are used, and particular qualitative and quantitative attention is given to the effects of 
hydrology and seasonality on the results. 
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Monitoring data collected at GS22 show very low Pu and Am activities (Table 10-4). Figure 10-3 and Figure 
10-4 show the UTL plots for Pu and Am, respectively. During WY01-03, no Pu and Am results exceeded the 
calculated UTLs. 

Figure 10-5 shows that a single total uranium activity was greater than the UTL. A persistent trend is unclear at 
this time, however recent data do show an increase. Figure 10-9 further shows that the average U-233,234/U-238 
ratio is approximately 3.2, significantly higher than expected.65 Figure 10-6 shows that the ratios have recently 
changed as the levels of U-233,234 (and U-235; see Figure 10-7) have increased while U-238 levels have not. 
This suggests that a new source of modified uranium may be affecting water quality at GS22. However, at this 
time the long term trend is not clear, total uranium levels remain below POE Action Levels, and the downstream 
POE (SW027) has not shown significant impacts. Data will continue to be routinely evaluated and 400-Area 
D&D personnel will be notified should more significant concerns arise. 

The temporal variation of suspended solids activity is not given as no TSS-activity data pairs met the MDA 
criteria. 

65 Naturally occurring uranium generally shows a U-233,234/U-238 activity ratio of approximately one. The U-233,234/U- 
238 activity ratios at Site surface-water monitoring locations may be used as an indication of the existence of uranium with 
‘unnatural’ ratios. Although this evaluation does not deal systematically with analytical counting errors, ratios are presented 
here for reference. 
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Table 10-4. Summary Statistics for Radionuclide Results from GS22 in WYOi-03. 

I Analyte 1 Samples I Median I 85‘” Percentile I Maximum I 95%UTL 1 

TSS is given in m a .  
Uranium UTL given for total uranium. 
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Figure 10-3. 95% UTL for Pu-239,240 at GS22: WYOi-03. 
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Figure 10-7. Temporal Variation of Isotopic Uranium Activity at GS22: WYO1-03. 
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Figure 10-9. Uranium Box Plots for GS22: WO1-03. 
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Table 10-5 shows the total metals results for samples collected at GS22. Figure 10-10 through Figure 10-14 show 
the UTL plots for the metals. For the metals with a determined distribution, Li, Mo, K, Sn, and Zn show values 
exceeding the calculated UTLs. The boxplot for Zn indicated that none of the results are considered ‘suspect’. 
For the other metals noted above, a persistent trend is not noted. 

Data for metals Sb, Hg, Se, Ag, Nay and TI had undetermined distributions. None of the Sb data are indicated as 
‘suspect’ by the boxplot. Data for Hg show recent increases above the normally undetectable levels; data will 
continue to be routinely evaluated. Data for Se, Ag, Na, and TI do not show persistent trends in the available 
data. 

Table 10-5. Summary Statistics for Metals Results from GS22 in WYO1-03. 

I Analyte I Samples I Undetect I Median I 85th Percentile I Maximum I 95%UTL 1 
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Figure 10-11. Total Metals UTL Plots for GS22: Calcium through Lead. 
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Figure 70-72. Total Metals UTL Plots for GS22: Lithium through Nickel. 
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Figure 10-13. Total Metals UTL Plots for GS22: Potassium through Thallium. 
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Figure 10-14. Total Metals UTL Plots for GS22: Tin through Zinc. 
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Figure 10-15. Total Metals Box Plots for GS22: Aluminum through Cobalt. 

December 2004 10-18 

a 

a 



RF/EMM/WP-04-S WMANLRPT03. UN 
RFETS Automated Suvface- Water Monitoring: WY03 Annual Reuort and WY04 POE Source Evaluations 

80 . 

60 
n 
g 40 . 
0 

20 . 

0 

........................... 

- -. -. -. . i ......... . - - - - - -. - - 

- -  - - - - - - - -  

60 

4ooo 

12000. 
5 

2 

Gi w 8000 
2 
L3 

40 
E 
3 

.......... 

.......... 

.............................. Q ________._ 

20 

0 

0.6 

> 
U 
3 0.4 
0 
U 
W 
I 

0.2 

0.0 

-0- 
......................... 

-0- 

===e== ............................ 

........................... 

8000 

6000 
2 
0 
a 4000 

2000 

0 

.......... 

................... 6 ........... 

2.0 

z 
W 1.5 n 
m > 

1.0 
E 

0.5 

0.0 

I 
-0- ............................ 

..____.___ 52 ______._._ 

............................ 

-0- 

10 

5 

0 

150 

100 

50 

0 

8 ............................. T 

0 '  

Figure 10-16. Total Metals Box Plots for GS22: Copper through Nickel. 
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Figure 10-1 7. Total Metals Box Plots for GS22: Potassium through Zinc. 

Monitoring data collected at GS57 show low Pu and Am activities (Table 10-6). Figure 10-18 and Figure 10-19 
show the UTL plots for Pu and Am, respectively. During WY01-03, no Pu results exceeded the calculated UTL. 
A distribution for Am could not be determined. Figure 10-2 1 shows three 'suspect' Am values, none of which 
were greater than 0.15 pCi/L. Additionally, Figure 10-1 9 shows no data trend. 

Figure 10-20 shows that a single total uranium value was greater than the UTL. However, no data trend is noted. 
Figure 10-22 further shows that the average U-233,234/U-238 ratio is approximately 0.61 , significantly lower 
than expected. 

The temporal variation of suspended solids activity is not given as no Pu or Am results were above the MDA 
criteria for the period. 
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Figure 10-18. 95% UTL for Pu-239,240 at GS57: WYOl-03. 
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Figure 10-19. 95% UTL Plot for Am-241 at GS57: WYOl-03. 
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Figure 10-20. 95% UTL Plot for Total Uranium at GS57: WYOl-03. 
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Figure 10-22. Uranium Box Plots for GS57: WYO1-03. 
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Table 10-7 shows the total metals results for samples collected at GS57. Figure 10-23 through Figure 10-27 show 
the UTL plots for the metals. For the metals with a determined distribution, Bay Cd, Cu, Li, Mg, Mo, K, Ag, Na, 
and Zn showed results exceeding the calculated UTLs. In all cases the data do not indicate a persistent trend. 

Data for metals AI, Ca, Fe, Hg, Se, Sr, TI, and Sn had undetermined distributions. The box plots show no 
‘suspect’ values for AI, Fe, Se, and Sn. Data for Hg and TI were nearly all ‘undetect’. In all cases the data do not 
indicate a persistent trend. 

Table 10-7. Summary Statistics for Metals Results from GS57 in WYOl-03. 

c Analyte I Samples I Undetect I Median I 85‘h Percentile I Maximum I 95%UTL I 

Note: Lognormal distribution; Normal distribution; E Undetermined distribution. 
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Figure 10-23. Total Metals UTL Plots for GS57: Aluminum through Cadmium. 
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Figure 10-25. Total Metals UTL Plots for GS57: Lithium through Nickel. 

December 2004 10-27 



RF/EMM/WP-O4-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

I' 
urn 

2mo 

0 

1 4  

1 2  

1 

1 0 6  OB 

0 4  

0 2  

0 

350 

no 

a0 

f- 
I lYI  

im 

50 

0 

. 
* .  . 

. 

SILVER a m  

-Lwumml m 

. .. . .. 
0- 

. .  . 
W. 

. . .  .. . . . *  

Da. 

12 

1 

?ion 

I 
c OB 

0 4  

0 2  

0 

. . -  . 

.. . . 00 
." .. . 

Da. 

. *  I 

W. 

18 

1 6  

14 

5 1 2  

1 1  

1 0 8  
I 

06  

0 4  

0 2  

. . . .. 
.. . 0- " 

~ ~ _ _ _ ~ ~  

Figure 10-26. Total Metals UTL Plots for GS57: Potassium through Thallium. 
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Figure 10-27. Total Metals UTL Plots for GS57: Tin through Zinc. 
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Figure 10-28. Total Metals Box Plots for GS57: Aluminum through Cobalt. 
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Figure 10-29. Total Metals Box Plots for GS57: Copper through Nickel. 
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Figure 10-30. Total Metals Box Plots for GS57: Potassium through Zinc. 

10.3.2 Northern 800 Area D&D 

Performance monitoring for the northern 800 Area is supported by locations GS27 and GS28. Monitoring 
location GS27 was originally installed on 3/9/95 under the IA IWIRA in support of the D&D of Building 889. 
Location GS28 was originally installed on 5/9/95 under the IA IM/IRA also in support of the D&D of Building 
889, and discontinued on 8/26/97. GS28 was reinstalled on 2/19/02 in support of the northern 800 Area D&D. 

Figure 10-3 1 shows the drainage areas for both GS27 and GS28. Major buildings within the drainage area 
include 883 and 865. Significant closure activities occurred within these drainage areas during WY03: 

0 

0 

0 

Building 884 was demolished during December 2002; 

Clean fil l  dirt was added to the surface of portions of both drainage areas; and, 

Building 865 was demolished in September 2003. 

The Performance monitoring data from GS27 and GS28 indicate that closure activities within the Northern 800 
Area did not result in negative water quality impacts as of the end of WY03. For selected analytes, water quality 
has improved, presumably a direct result of closure activities. Complete data evaluation for these locations is 
given below. 
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7gure 10-31. Performance Monitoring Drainage Areas for Northern 800 Area D&D. 

Monitoring data collected at GS27 in the past have shown the highest Pu and Am activities for automated 
monitoring locations (Table 10-8). These activities prompted the Site to initiate an investigation in 1995-96, with 
the intent being the mitigation of contaminated soils and/or the removal of 'hot spots'. However, surface-soil and 
sediment sampling, in addition to FIDLER surveys, in the GS27 subdrainage have shown only moderate activities 
in the single pCi/g range. The fact that suspended solids activities are frequently 1 to 2 orders of magnitude 
higher than the surface-soil/sediment activities (Figure 10-37) suggests that preferential suspension in runoff of 
more contaminated particles may be occurring at this location. 

In an attempt to mitigate the movement of contaminated soils, some sediment was removed from the drainage 
ditch immediately upstream of GS27, and exposed soils were treated with a soil stabilizer called Topseal' in 
September 1996. Although lower activities have been measured during subsequent years, somewhat higher 
activities were again measured in WY02 (Figure 10-32 and Figure 10-33). It is not clear if the Topseal', the 
completion of the B889 D&D, or natural variability are the cause of these temporarily lower activities. 
Subsequent to the WY03 closure activities noted above, Pu and Am levels have significantly decreased. In 
addition, Figure 10-37 shows a general reduction in suspended solids activity over time. 

Figure 10-32 and Figure 10-33 show the UTL plots for Pu and Am, respectively. During WY01-03, no Pu or Am 
results exceeded the calculated UTL. The slightly higher Pu and Am activities for WY02 (along with TSS) are 
likely the result of the B889 Slab Removal Project (4/22-7/8/02) that involved significant soil disturbances and 
vehicle traffic in the drainage area. It should be noted that the WY02 levels were comparable to historic levels 
measured in WY98 and WY99. 

December 2004 10-33 



RF/EMM/WP-04-SWMANLRPTO3. UN 
RFETS Automated Suflace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

TSS [rng/L] 
P~-239,240 
Am-241 

Figure 10-34 shows that no total uranium activities were greater than the calculated UTL. Although WYO2-03 
total uranium activities were higher than normal for this location, the levels are low. Figure 10-36 further shows 
that the average U-233,234/U-238 ratio is approximately 1 . 1  , as expected. 

[Nl [pCilL] [pCilL] [pCilL] [pCilL] 
20 143 902 1600 NA 
21 0.920 10.5 84.8 1 16a 
21 0 232 3.46 15.0 55.1 a 

Table 10-8. Summary Statistics for Radionuclide Results from GS27 in WYOl-03. 

U-233,234 
U-235 
U-238 

I Analvte I SamDles I Median I 85'h Percentile I Maximum 1 95%UTL 1 

21 0.323 1.11 1.98 
21 0.014 0.058 0.079 6.17a 
21 0.249 0.91 0 2.01 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-32, 95% UTL for Pu-239,240 at GS27: WYO1-03. 
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Figure 10-34. 95% UTL Plot for Total Uranium at GS27: WYO1-03. a 
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Figure 10-36. Uranium Box Plots for GS27: WYO1-03. 
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Figure 10-37. Temporal Variation of Suspended Solids Activity at GS27: WY97-03. 

Monitoring data collected at GS28 show moderate Pu and Am activities (Table 10-9). Figure 10-38 and Figure 
10-39 show the UTL plots for Pu and Am, respectively.66 During WY01-03, no Pu and Am results exceeded the 
calculated UTLs. 

Figure 10-40 shows that none of the total uranium activities exceeded the calculated UTL. Figure 10-42 further 
shows that the average U-233,234/U-238 ratio is approximately 0.69, significantly lower than expected. 

The temporal variation of suspended solids activity (Figure 10-43) shows no significant trend for the period. 

Table 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
Limited to continuous flow-paced samples only 

Prior to 2/19/02, GS28 collected storm-event samples (5/95-8/97). Data evaluation in this section is limited to continuous 
flow-paced samples collected after 2/19/02, for proper comparisons. The temporal variation of suspended solids activity plot 
includes all data since suspended solids activity is independent of sample collection method. 
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Figure 10-38. 95% UTL for Pu-239,240 at GS28: WYO1-03. 
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Figure 10-39. 95% UTL Plot for Am-241 at GS28: WYOl-03. 
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Figure 10-40. 95% UTL Plot for Total Uranium at GS28: WYO1-03. 
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Figure 10-43. Temporal Variation of Suspended Solids Activity at GS28: WY97-03. 
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Table 10-10 shows the total metals results for samples collected at GS28. Figure 10-44 through Figure 10-48 
show the UTL plots for the metals. For the metals with a determined distribution, none exceeded the calculated 
UTL. 

Data for metals Hg, Se, T1, and Sn had undetermined distributions. All of the Hg and Sn data were ‘undetects’. 
For Se and TI, each showed a single result as ‘suspect’ by the boxplot (Figure 10-49). The cause of these results 
is unknown. However, subsequent results were at normal levels. 
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Figure 10-44. Total Metals UTL Plots for GS28: Aluminum through Cadmium. 
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Figure 70-45. Total Metals UTL Plots for GS28: Calcium through Lead. 
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Figure 10-46. Total Metals UTL Plots for GS28: Lithium through Nickel. 
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Figure 10-47. Total Metals UTL Plots for GS28: Potassium through Thallium. 

December 2004 10-45 



W/EMM/WP-OI-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0 3 ~  

on 

0 7  . "  
a 

35 

P 

3. 
10 

5 

0 

VUULWMmm 
-Mu" 
--logmn.1 mL 
-h.l un 

. 
0 .  I 

D.1. 

z 1 ~ ~ m m  
-M.n 

-+-@ma UrL 
--I un 

.. 

D.1. 

Figure 10-48. Total Metals UTL Plots for GS28: Tin through Zinc. 
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Figure 10-49. Total Metals Box Plots for GS28: Aluminum through Cobalt. 
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Figure 10-50. Total Metals Box Plots for GS28: Copper through Nickel. 
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Figure 10-51. Total Metals Box Plots for GS28: Potassium through Zinc. 

10.3.3 Southern 800 Area D&D 

Performance monitoring for the southern 800 Area is supported by location GS55. Monitoring location GS55 was 
installed on 4/8/02 specifically in support of the D&D of Building 881. Figure 10-52 shows the drainage area for 
GS55. 

The Performance monitoring data from GS55 indicate that closure activities within the Southern 800 Area did not 
significantly affect water quality as of the end of WY03. Complete data evaluation for this location is given 
below. 
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Monitoring data collected at GS55 show very low Pu and Am activities (Table 10-1 1). Figure 10-53 and Figure 
10-54 show the UTL plots for Pu and Am, respectively. During WYO 1-03, no Pu or Am results exceeded the 
calculated UTL. 

Figure 10-55 shows a single total uranium result greater than the UTL, however, the data indicate no persistent 
trend. Figure 10-57 further shows that the average U-233,234/U-238 ratio is approximately 1.56, significantly 
higher than expected. This relative abundance of U-238 may be result of the proximity of GS55 to B88 1. 

The temporal variation of suspended solids activity (Figure 10-58) shows a strong downward trend, for the few 
points available. 

Table 70-7 7. Summary Statistics for Radionuclide Results from GS55 in WYOl-03. 

December 2004 

TSS i s  given in m a .  
Uranium UTL given for total uranium 
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Figure 10-55. 95% UTL Plot for Total Uranium at GS55: W01-03. 
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Figure 10-56. Pu and Am Box Plots for GS55: WYO1-03. 
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Table 10-12 shows the total metals results for samples collected at GS55. Figure 10-59 through Figure 10-63 
show the UTL plots for the metals. For the metals with a determined distribution, Ba, Be, Cr, Co, Fe, Pb, Li, Mn, 
Mo, Ni, K, Na, and Zn all show values exceeding the calculated UTLs. In all cases, results were only slightly 
above the calculated UTLs and no persistent trend is noted. 

Data for metals Sb, As, Cd, Hg, Se, Ag, TI, and Sn had undetermined distributions. For Sb, As, and Sn none of 
the results are indicated as ‘suspect’ by the boxplots. For Hg, Ag, and TI most of the results were ‘undetects’, and 
no trends are indicated by the data. Similarly, no persistent trend is indicated by the Cd and Se data. 
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Figure 10-59. Total Metals UTL Plots for GS55: Aluminum through Cadmium. 
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Figure 10-61. Total Metals UTL Plots for GS55: Lithium through Nickel. 
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Figure 10-62. Total Metals UTL Plots for GS55: Potassium through Thallium. 
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Figure 10-63. Total Metals UTL Plots for GS55: Tin through Zinc. 
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Figure 10-64. Total Metals Box Plots for GS55: Aluminum through Cobalt. 
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Figure 10-65. Total Metals Box Plots for GS55: Copper through Nickel. 
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Figure 10-66. Total Metals Box Plots for GS55: Potassium through Zinc. 

10.3.4 903 PadlLip Area Accelerated Actions 

Monitoring location GS39'was originally installed on 1/15/98 in support of the source evaluation efforts related to 
GS10. GS39 also supports actions associated with the 903 Pad/Lip area. Several other locations were installed or 
upgraded to support 903 Pad actions in WYO1. These newhpgraded locations are (3.942, GS51, GS52, GS53, 
GS54, and SW055. 

Figure 10-67 shows the drainage areas for the 903 Pad monitoring locations. Other structures within this drainage 
include B906 and the 904 Pad tents. 

Although the Performance monitoring data from all locations above show somewhat higher levels of actinides 
than for other locations at the Site, insufficient data have been collected to evaluate whether the 903 Pad/Lip area 
resulted in significant changes in water quality as of the end of WY03. Most of the data for GS42, GS5 I ,  GS52, 
GS53, and GS54 were collected during runoff from the large March 2003 snowstorm, and trends can not be 
determined. Data from GS39 and SW055 suggest that activities at the 903 Pad did not significantly affect water 
quality as of the end of WY03. Complete data evaluation for these locations is given below. 
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a 

a 
Monitoring data collected at GS39 show moderate median Pu and Am activities (Table 10-13). Figure 10-68 and 
Figure 10-69 show the UTL plots for Pu and Am, respectively. During WYO 1-03, a single Pu and Am result 
exceeded the calculated UTLs. However, subsequent results returned to more normal levels, and no trend is 
noted. 

Figure 10-70 also shows that none total uranium activities were greater than the UTL. Figure 10-72 further shows 
that the average U-233,234/U-238 ratio is approximately 1.13, as expected. 

Figure 10-73 shows no trend in the Pu or Am activity of the suspended solids. 

Table 10-13. Summary Statistics for Radionuclide Results from GS39 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-68. 95% UTL Plot for Pu-239,240 at GS39: WYOl-03. 
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Figure 70-69. 95% UTL Plot for Am-241 at GS39: WYOl-03. 
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Figure 10-70. 95% UTL Plot for Total Uranium at GS39: WYO1-03. 
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Figure 10-72. Uranium Box Plots for GS39: WYO1-03. 
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Figure 10-73. Temporal Variation of Suspended Solids Activity at GS39: WY97-03. 
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Monitoring data collected at GS42 show higher Pu and Am activities compared to other automated surface-water 
monitoring locations (Table 10-14). These activities are likely the result of the proximity of GS42 to the 903 Pad 
(downwind). Figure 10-74 and Figure 10-75 show the UTL plots for Pu and Am, respectively. During WYOI- 
03, no Pu or Am results exceeded the calculated UTLs. Figure 10-77 shows that the average Pu/Am ratio is 
significantly higher than other locations (7.25), likely a result of the proximity of GS42 to the 903 Pad. 

Figure 10-76 also shows that none total uranium activities were greater than the UTLs. Figure 10-78 further 
shows that the average U-233,234/U-238 ratio is approximately 0.89, suggesting the presence of modified 
uranium. 

Figure 10-79 shows that there has been no change in the Pu or Am activity of the suspended solids 
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Table 10-14. Summary Statistics for Radionuclide Results from GS42 in WYOl-03, 

I Analvte I Samdes I Median I 85‘” Percentile I Maximum I 95%UTL 1 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-74. 95% UTL Plot for Pu-239,240 at GS42: WYO1-03. e 
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Figure 10-75. 95% UTL Plot for Am-241 at GS42: WYO1-03. 

- -  

Date 

Figure 10-76. 95% UTL Plot for Total Uranium at GS42: WYO1-03. 
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Figure 10-77. Pu and Am Box Plots for GS42: WYO1-03. 
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Figure 10-79. Temporal Variation of Suspended Solids Activity at GS42: WY97-03. 

Monitoring data collected at GS5 1 show higher Pu and Am activities compared to other automated surface-water 
monitoring locations (Table 10-15). These activities are likely the result of the proximity of GS51 to the 903 Pad. 
Figure 10-80 and Figure 10-81 show the UTL plots for Pu and Am, respectively. During WY01-03, no Pu or Am 
results exceeded the calculated UTLs. Figure 10-83 shows that the average Pu/Am ratio (average of 6.92) is 
significantly higher than other locations, likely a result of the proximity of GS5 1 to the 903 Pad. 

Figure 10-82 also shows that none total uranium activities were greater than the UTLs. Figure 10-84 further 
shows that the average U-233,234/U-238 ratio is approximately 0.89, suggesting the presence of modified 
uranium. 

Figure 10-85 shows that there has been no change in the Pu or Am activity of the suspended solids, but only one 
year of data was available. 

Table 10-15. Summary Statistics for Radionuclide Results from GS51 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-82. 95% UTL Plot for Total Uranium at GS51: WYO1-03. 
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Figure 10-85. Temporal Variation of Suspended Solids Activity at GS51: WY97-03. a 
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Monitoring data collected at GS52 show somewhat higher Pu and Am activities compared to other automated 
surface-water monitoring locations (Table IO- 16). These activities are likely the result of the proximity of GS52 
to the 903 Pad (downwind). Figure 10-86 and Figure 10-87 show the UTL plots for Pu and Am, respectively. 
During WY01-03, no Pu or Am results exceeded the calculated UTLs. Figure 10-89 shows that the average 
PdAm ratio is significantly higher than other locations (6.84), likely a result of the proximity of GS52 to the 903 
Pad. 

Figure 10-88 also shows that none total uranium activities were greater than the UTLs. Figure 10-90 further 
shows that the average U-233,234/U-238 ratio is approximately 1.26, suggesting the presence of modified 
uranium. 

Figure 10-91 shows that both the Pu and Am activities of the suspended solids have increased over time. 
However, this trend is likely the result of the unusually high runoff rates associated with the snowmelt from the 
March 2003 blizzard. During this period, runoff from areas closer to the 903 Pad were likely to have reached 
GS52, while runoff sampled in May 2002 in more likely to have originated from the dirt road closer to GS52 (see 
Figure 10-67). 
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Table 10-16. Summary Statistics for Radionuclide Results from GS52 in WYOl-03. 
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Figure 10-86. 95% UTL Plot for Pu-239,240 at GS52: WYOl-03. 

December 2004 10- 74 



RF/EMM/WP-O4-S WMANLRPTO3. I/N 
RFETS Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0.05 

0.25 

0 Am-241 Data 

-Mean 

Lognormal 95% UTL for Am-241 

-Normal 95% UTL for Am-241 0.15 -- 

- -  

.- 

.- - 0.1 t "1 
04 I 

Date 

Figure 10-87. 95% UTL Plot for Am-241 at GS52: WYO1-03. 
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Figure 10-88. 95% UTL Plot for Total Uranium at GS52: WYO1-03. a 
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Figure 10-91. Temporal Variation of Suspended Solids Activity at GS52: WY97-03. a 
Monitoring data collected at GS53 show higher Pu and Am activities compared to other automated surface-water 
monitoring locations (Table 10-17). These activities are likely the result of the proximity of GS53 drainage area 
to the 903 Pad (downwind). Figure 10-92 and Figure 10-93 show the UTL plots for Pu and Am, respectively. 
For WYO1-03 data, no Pu or Am distribution could be determined. The one high result for each analyte (6/20/03 
composite sample; completed 6/30/04) included flows during WY04, a period of increased transport from the 903 
Pad/Lip area. This result and its impact to the downstream POE SW027 are discussed in Section 6.3.7. Figure 
10-95 shows that the average Pu/Am ratio is significantly higher than other locations (6.45), likely a result of the 
proximity of GS53 to the 903 Pad. 

Figure 10-94 also shows that none total uranium activities were greater than the UTL. Figure 10-96 further shows 
that the average U-233,234/U-238 ratio is approximately 1.15 (median plotted). 

The temporal variation of suspended solids activity is not presented, as only two TSS results have been collected 
at GS53. 

Table 10-1 7. Summary Statistics for Radionuclide Results from GS53 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-92. 95% UTL Plot for Pu-239,240 at GS53: WYO1-03. 
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Figure 10-93. 95% UTL Plot for Am-241 at GS53: WYOl-03. 

December 2004 10- 78 



RF/EMM/WP-04-SWMANLRT03.07v 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WYO4 POE Source Evaluations 

7.0 

6.0 

5.0 

2 

.- i3 

2 

4.0 
C .- 
.? 3.0 
CI 

2.0 

1 .o 

0.0 

8 Total Uranium Data 

-Mean I 
-Lognormal 95% UTL for Total Uranium 

-Normal 95% UTL for Total Uranium 

8 

I 

Date 

Figure 10-94. 95% UTL Plot for Total Uranium at GS53: WYO1-03. 
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Figure 10-96. Uranium Box Plots for GS53: WYOl-03. 

Since GS54 is located on a small drainage swale that rarely flows, only two samples have been collected to date 
(Table 10-18). One of the samples (3125103) was collected during snowmelt from the March 2003 blizzard. The 
other sample (4/6/03) was collected during a period where the gage was experiencing icing conditions. As such, 
this sample likely consists of water that had pooled in front of the flume due to local precipitation, and not from 
overland runoff. Therefore, the 416 sample is probably not representative of normal runoff conditions. 
Monitoring data from the 3/25 sample collected at GS54 show higher Pu and Am activities compared to other 
automated surface-water monitoring locations (Pu: 0.139 pCi/L; Am: 0.002 pCi/L). These activities are likely the 
result of the proximity of GS54 to the 903 Pad (downwind). Since only two data points were available, the UTL 
plots, boxplots, and temporal variation of suspended solids activity plot are not given. 

Table 10-18. Summary Statistics for Radionuclide Results from GS54 in WY03. 

TSS is given in mg/L 
Uranium UTL given for total uranium 
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Monitoring data collected at SW055 show higher median Pu and Am activities (Table 10-19) than most other 
automated monitoring locations. These activities are likely the result of the proximity of SW055 to the 903 
Pad/Lip area. Figure 10-97 and Figure 10-98 show the UTL plots for Pu and Am, respectively. During WYO1- 
03, no Pu or Am results exceeded the calculated UTLs. However, it should be noted that higher results have been 
measured recently, which are also indicated as ‘suspect’ by the boxplots. These results are likely due to the 
accelerated actions taking place at the 903 Pad/Lip area (activities commenced on 11/14/02). The fact that higher 
activities were measured only recently is likely due to a transport lag in contaminated soils/sediments, and the 
progression of the project activities closer to SW055. Although higher measurements have been observed at 
SW055, the downstream POE (SW027 on the SID at Pond C-2) does not show any WY03 reportable 30-day 
average values. 

Figure 10-100 shows that the average Pu/Am ratio is significantly higher than other locations (7.04), likely a 
result of the proximity of SW055 to the 903 Pad. 

Figure 10-99 also shows that none total uranium activities were greater than the UTLs. Figure 10-101 further 
shows that the average U-233,234/U-238 ratio is approximately 0.94, as expected. 

The temporal variation of suspended solids activity (Figure 10-102) also shows a recent increase in the activities 
associated with the transported soils/sediments. This trend is not noted at POE SW027 (Figure 11-24). 

Table 10-19. Summary Statistics for Radionuclide Results from SW055 in WYO1-03. 
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Figure 70-98. 95% UTL Plot for Am-247 at SW055: WYO7-03. 
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Figure 70-99. 95% UTL Plot for Total Uranium at SW055: WYO7-03. 
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Figure 10-102. Temporal Variation of Suspended Solids Activity at SW055: WY97-03. 

10.3.5 700 Area [B707] D&D 

Monitoring location GS40 was installed on 3/4/98 in support of the source evaluation efforts related to GSlO. 
(3.940 also monitors D&D activities in the 700 Area, specifically around B707 and the 750 Pad. 

Figure 10-103 shows the drainage area for GS40. Other major buildings within this drainage include 559, 561, 
564,569,708, 776,777,778, 750, and the 750 Pad tents. 
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Location Sample# Pu-239,240 Am-241 
(pCilL) (pCilL) 

Tent 3 04D0046-001 16.4 73.6 
Tent 4 04D0046-002 9.08 35.5 
Tent 6 04D0046-003 58.4 187 
Barn 04l30046-004 6 39 12 1 

Figure 10-103. Performance Monitoring Drainage Areas for 700 Area D&D. a 

U-233,234 U-235 U-238 
(pCilL) (pCilL) (pCilL) 
4.54 0.337 7.17 
6.06 0.296 6.45 
15.6 1.97 19.9 
1.18 0.087 1.47 
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Based on the analytical data, the decision was made to remove the built-up sediments in the east end of 
the tents as a prudent action to eliminate potential contamination sources. Sediments were removed from 
Tents 2, 3,4,  and 5 on by 5/28/04. Sediment removal for all tents was completed on 6/16/04. 

Runoff from the 750 Pad enters the main storm drain to GS40 by way of eight drop structures (grates) 
along the east side of the pad (Figure 10-1 04). Over time, these drop structures had become clogged with 
sediment which impeded flow. Standing water and icing had become a safety issue and the decision was 
made to clear the drop structures. The work package for the task was started on 92703 and completed on 
6/25/03. This time period coincides. with the increased activity measured at GS40. This suggests that any 
residual sediment in the structures after clean-out, assuming the sediment was contaminated from past 
Site operations, could have been the source term for the higher activities at GS40. 

0 

Figure 10-104. Map Showing Location of 750 Pad Drop Structures. 

Monitoring data collected at GS40 show moderate median Pu and Am activities with some recent higher results 
(discussed above; Table 10-2 1). Figure 10- 105 and Figure 10- 106 show the UTL plots for Pu and Am, 
respectively. For WYO 1-03, several results (discussed above) were greater than the calculated UTLs. 

Table 10-21 also shows low tritium activities, with no results exceeding the calculated UTL (Figure 10-107). 

Figure IO- 108 shows that a single total uranium result was greater than the UTL (1 2/24/0 1 - 1/2 1/02; 1 1.3 pCi/L). 
However, total uranium results for subsequent samples showed more normal levels and increased total uranium 
levels were not measured at the downstream POE (GS IO). Figure 10- 1 1 1 further shows that the average U- 
233,234A-J-238 ratio is approximately 0.83, somewhat lower than the expected 1.0 ratio. 

Only two TSS results were available during the WY97-03 period. Therefore, temporal variation of suspended 
solids activity is not presented. 
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Table 10-21. Summary Statistics for Radionuclide Results from GS40 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-105. 95% UTL Plot for Pu-239,240 at GS40: WYO1-03. 
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Figure 10-106. 95% UTL Plot for Am-241 at GS40: WYO1-03. 
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Figure 10-107. 95% UTL Plot for Tritium at GS40: WYO1-03. 
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Figure 10-108. 95% UTL Plot for Total Uranium at GS40: WYO1-03. 
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Figure 10-109. Pu and Am Box Plots for GS40: WYO1-03. a 
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Figure 10-1 10. Tritium Box Plot for GS40: WYO1-03. 
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Figure 70-711. Uranium Box Plots for GS40: WYO1-03. 
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Table 10-22 shows the total metals results for samples collected at GS40. Figure 10-1 12 through Figure 10- 1 16 
0 

show the UTL plots for the metals. For the metals-with a determined distribution, Sb, As, Ba, Be, Cr, Co, Cu, Fe, 
Li, Mg, Ni, K, Sr, V, and Zn all showed values greater than the calculated UTL. The boxplots for Ba and Mg 
(Figure 10-1 17 and Figure 10-1 18, respectively) indicate no 'suspect' values. For Sb, As, Be, Cr, Co, Cu, Fe, Ni, 
V, and Zn, the higher values were associated with the same samples with higher Pu and Am activities discussed 
above. The Li, K, and Sr results are all associated with sample collected during the winter when deicing 
operations are occurring at the Site. These results are likely associated with those deicing products. 

Data for metals Cd, Pb, Mn, Hg, Mo, Se, Ag, TI, and Sn had undetermined distributions. For Cd, Pb, Mn, and Hg 
the higher values were associated with the same samples with higher Pu and Am activities discussed above. The 
cause of the remaining metals results is unknown. Subsequent analyses showed normal levels, and no trend is 
noted. 

Table 10-22. Summary Statistics for Metals Results from GS40 in WYO1-03. 

I Analyte I Samples I Undetect I Median I 85th Percentile I Maximum I 95%UTL 1 

Note: " Lognormal distribution; Normal distribution; E Undetermined distribution. 

December 2004 10-91 



RF/EMM/WP-04-SWMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

- 
-kqmmU1 UTL 
-Man . 
--MmU1 UTL 

'O t . 
. *  .. ' . . . .  . %* - = * . - =  . x 

9.. 

1 4  

1 2  

1 

3 0 8  a 
I O 6  

0 4  

0 2  

0 

01. 

. 
: . 0 . .  . 

01. 

tm 

im 

80 I m  40 

20 

0 

im 

90 

80 

m 

1 %  
1 4 0  

30 

20 

10 

14 

12 

10 

9 .  
4 

2 

0 

. . 

01. 

. e  
: *  

01. 

. 
. 

01. 

Figure 10-112. Total Metals UTL Plots for GS40: Aluminum through Cadmium. 
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Figure 10-1 14. Total Metals UTL Plots for GS40: Lithium through Nickel. 
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Figure 70-775. Total Metals UTL Plots for GS40: Potassium through Thallium. 
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Figure 10-1 16. Total Metals UTL Plots for GS40: Tin through Zinc. 
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Figure 10-1 17. Total Metals Box Plots for GS40: Aluminum through Cobalt. 
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Figure 10-1 18. Total Metals Box Plots for GS40: Copper through Nickel. 
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Figure 10-119. Total Metals Box Plots for GS40: Potassium through Zinc. 
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10.3.6 Building 886 D&D 

Monitoring location GS43 was installed in support of the D&D of Building 886 on 6/1/99. Figure 10-120 shows 
the drainage area for GS43. Other buildings within these drainages include 865,875, and 880. 

Demolition of B886 commenced on 3/18/02 and was concluded on 5/20/02. Building 865 was demolished in 
September 2003. 

The Performance monitoring data from GS43 indicate that closure activities within the B886 area did not result in 
negative impacts to water quality as of the end of WY03. In fact, data indicate that the D&D of B886 is likely to 
have removed uranium source terms, resulting in significantly improved water quality. Complete data evaluation 
for these locations is given below. 

?: 
Note 1 Drainage 

Figure 10-120. Performance Monitoring Drainage Areas for B886 D&D. 

Monitoring data collected at GS43 show low Pu and Am activities (Table 10-23). Figure 10-121 and Figure 
10-122 show the UTL plots for Pu and Am, respectively. During WYO1-03, no Pu or Am results exceeded the 
calculated UTLs. It should be noted that there appears to be a slight increase in Pu and Am activities subsequent 
to the demolition of B886. This increase is likely due to increased solids transport due to the extensive soil 
disturbance in association with the demolition activities. Based on the past activities conducted at B886, it is 
likely that the low-level, diffuse Pu and Am contamination within the GS43 drainage originated in other areas 
(possibly through wind transport). The TSS concentrations for these samples were significantly higher than for 
samples collected prior to demolition. Figure 10-127 also shows that the Pu suspended solids activity has not 
changed over time, further suggesting that no new source within the GS43 drainage has recently become available 
for transport. 
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Table 10-23 shows that GS43 has some of the higher measured uranium activities for automated monitoring 
locations, as expected due to the proximity of B886. Figure 10-123 shows that one of total uranium activities was 
greater than the calculated UTL. However, the calculated UTL is influenced by the recent lower total uranium 
measurements. In fact, total uranium activities have significantly decreased since the completion of the B886 
D&D, suggesting the removal of source terms within the drainage. Figure 10- 124 further supports the conclusion 
that uranium source terms are no longer available for transport in the drainage. Prior to the D&D of B886, the U- 
233,234 / U-238 ratio varied between 3 and 4, indicating the existence of modified uranium. Subsequent to D&D, 
measured ratios are approximately 1, as expected for unmodified uranium. 
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Table 10-23. Summary Statistics for Radionuclide Results from GS43 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-121. 95% UTL Plot for Pu-239,240 at GS43: WYO1-03. 
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Figure 10-122. 95% UTL Plot for Am-241 at GS43: WYO1-03. 
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Figure 10-123. 95% UTL Plot for Total Uranium at GS43: WYO1-03. 
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Figure 10-124. Temporal Variation of U-233,234 / U-238 Ratio at GS43. 
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Figure 10-125. Pu and Am Box Plots for GS43: WYO1-03. a 
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Figure 10-126. Uranium Box Plots for GS43: WYOl-03. 
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Figure 10-127. Temporal Variation of Suspended Solids Activity at GS43: WY97-03. 
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Table 10-24 shows the total metals results for samples collected at GS43. Figure 10-128 through Figure 10-132 
0 

show the UTL plots for the metals. For the metals with a determined distribution, Ba, Co, Mg, Mn, Se, Na, and 
Zn each showed a single result that exceeded the calculated UTL. In all cases with the exception of Na, the 
values were only marginally above the calculated UTLs. In all cases, subsequent sample showed more normal 
levels, and no trend is noted. 

Data for metals Ca, Li, Hg, Mo, K, Ag, Sr, TI, and Sn had undetermined distributions. None of the Mo results are 
indicated as suspect by the boxplot. The Ca and K results were measured in association with snowmelt events, 
and are likely a result of the application of deicing agents in the area near B865. For Li, Hg, Ag, Sr, TI, and Sn 
subsequent sample results showed more normal levels, and no trend is noted in the data. 

Table 10-24. Summary Statistics for Metals Results from GS43 in WYOl-03. 
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Figure 10-128. Total Metals UTL Plots for GS43: Aluminum through Cadmium. 
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Figure 10-129. Total Metals UTL Plots for GS43: Calcium through Lead. 

December 2003 10-107 

3?3 



W/EMM/WP-OI-S WMANLRPT03. I /N 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

5 
f 15.- 

10 

-7 

. 
~- . .. 

. 0 

. 
.* :.* . 

. 

0. . 
. . . *  

c ’  

“It 

. 

OW2 

O M I  

01. 

NICKELM. 

-LOgmmaI UrL 
--h*mulurL 

I 
’t 

0.1. 0.1. 

Figure 10-130. Total Metals UTL Plots for GS43: Lithium through Nickel. 

a 

a 

a 
December 2004 10-1 08 



RF/EMM/WP-O4-SWMANLRPTO3. UN 
RFETS Automated Sut$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

03 

on 

SILMR mb 

-LCgmrmal UTL 
-N~~.I un 

-LCgm.1 UTL 

. I 3 1  

4 2 5  . 
!:I . . . 

. *  :I . . e  .. .. . . .t 5 " *  . 
M. D". 

. 

0 0 5  

. - .  . .- 
. *  

0 .  . : 

M. M. 

. 
... ... 

0 4 t  

O2 I 
D". M. 

Figure 10-131. Total Metals UTL Plots for GS43: Potassium through Thallium. 
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Figure 10-132. Total Metals UTL Plots for GS43: Tin through Zinc. 
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Figure 10-133. Total Metals Box Plots for GS43: Aluminum through Cobalt. 
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Figure 10-134. Total Metals Box Plots for GS43: Copper through Nickel. 
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Figure 10-135. Total Metals Box Plots for GS43: Potassium through Zinc. 

10.3.7 Building 771/774 D&D 

Monitoring location SW120 was installed on 3/14/00 in support of the D&D of Buildings 7711774. This location 
also supports D&D activities for Building 776/777 and accelerated actions for the Solar Ponds. In support of the 
B776/777 D&D, tritium was added to the SW120 analyte suite in the end of WYOO. Monitoring location GS44 
was installed on 10/4/00 also in support of the D&D of Buildings 771/774. Figure 10-136 shows the drainage 
areas for SW 120 and GS44. 

The Performance monitoring data from SW120 and GS44 indicate that closure activities within the B771/774 area 
did not result in significant changes in water quality as of the end of WY03. Complete data evaluation for these 
locations is given below. 
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Figure 10-1 36. Performance Monitoring Drainage Areas for B771R74 D&D. 

Monitoring data collected at SW120 have somewhat higher Pu and Am activities than for other automated 
monitoring locations (Table 10-25). Figure 10-137 and Figure 10-138 show the UTL plots for Pu and Am, 
respectively. During WY01-03, for Pu and Am a single result each exceeded the calculated UTL. Subsequent Pu 
results returned to more normal levels, while additional data are needed to assess the Am result. Figure 10-141 
shows an expected Pu/Am ratio (1.99) for SW120 data. 

Monitoring data collected at SW 120 show somewhat higher median total uranium activities (Table 10-25). 
Figure 10-140 shows that none of the results during WYOI-03 were greater than the calculated UTL. It should be 
noted that SW120 shows an average U-233,234/U-238 ratio significantly greater than 1 (Figure 10-143; 
approximately 1.49,  indicating a relative abundance of U-233,234. Similar ratios are seen at GS32 (see Section 
10.3.8) which also monitors runoff from the Solar Ponds area. 

Monitoring data collected at SW120 show low median tritium activities (Table 10-25). Figure 10-139 shows the 
UTL plot for tritium. During WY01-03, no tritium results exceeded the calculated UTL. 

The temporal variation of suspended solids activity (Figure 10-144) shows a downward trend for the few points 
available. This suggests that the D&D activities and the completion of accelerated actions for the Solar Ponds 
may have removed source terms from the drainage. 

December 2004 10-114 



RF/EMM/ WP- 04-S WMANLRP T03. UN 
RFETS Automated Su$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

E .- 
.- b 

Y 
.? 0.6 -~ 
c) 

0.4 - -  

Table 10-25. Summary Statistics for Radionuclide Results from SW120 in WYO1-03. 

TSS is given in mg/L. 
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Figure 10-137. 95% UTL Plot for Pu-239,240 at SW120: WYO1-03. 
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Figure 10-138. 95% UTL Plot for Am-241 at SW120: WYO1-03. 
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Figure 10-139. 95% UTL Plot for Tritium at SW120: WYO1-03. 
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Figure 10-140. 95% UTL Plot for Total Uranium at SW120: WYOl-03. 
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Figure 10-143. Uranium Box Plots for SW120: WYO1-03. 
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Figure 10-144. Temporal Variation of Suspended Solids Activity at SW120: WY97-03. 

0 
Table 10-26 shows the total metals results for samples collected at S W 120. Figure 10- 145 through Figure 10- 149 
show the UTL plots for the metals. For the metals with a determined distribution, Sb, Cr, Cu, Mo, K, and Na 
showed values that exceeded the calculated UTLs. For K and Na, the results for each were associated with 
samples for the periods when winter deicing occurred at the Site. Heavy winter road and walkway salting has 
been noted to cause water-quality impacts at the Site. Trace constituents in these products could also be causing 
elevated concentrations for other metals. For Cr, none of the results are indicated as ‘suspect’ by the boxplot. 
The higher Sb and Cu results are associated with two samples with high average flow rates. These high flow rates 
are likely the cause of the measured metals as TSS concentrations are likely to have been elevated accordingly. 
For Mo, subsequent sample results do not support a persistent trend and the results are only marginally greater 
than the UTL. 

Data for metals AI, Cd, Fe, Pb, Li, Hg, Se, TI, and Sn had undetermined distributions. All of the TI data were 
‘undetects’. For AI, Cd, Fe, Li, and Se none of the results are indicated as ‘suspect’ by the boxplots (Figure 
10- 1 50 through Figure 10-1 52). For Pb, one result is indicated as ‘suspect’ by the boxplot (Figure 10- 15 1). 
However, a trend is not indicated by the data and this sample had the second highest average flow rate which is 
likely to have resulted in higher than normal TSS concentrations. For Hg, all but two of the results were 
‘undetects’, with one result also indicated as ‘suspect’ by the boxplot (Figure 10-151). Subsequent sample results 
do not support a persistent trend. For Sn, all but two of the results were ‘undetects’, with both results indicated as 
‘suspect’ by the boxplot (Figure 10- 152). Subsequent sample results do not support a persistent trend. 
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Table 70-26. Summary Statistics for Metals Results from SW720 in WYO7-03. 

I Analyte I Samples I Undetect 1 Median 1 85mPercentile I Maximum I 95%UTL I 
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Figure 10-145. Total Metals UTL Plots for SW120: Aluminum through Cadmium. 
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Figure 10-146. Total Metals UTL Plots for SW120: Calcium through Lead. 
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Figure 10-147. Total Metals UTL Plots for SW120: Lithium through Nickel. 
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Figure 10-148. Total Metals UTL Plots for SW120: Potassium through Thallium. 
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Figure 10-149. Total Metals UTL Plots for SW120: Tin through Zinc. 
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Figure 10-150. Total Metals Box Plots for SW120: Aluminum through Cobalt. 
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Figure 10-1 51. Total Metals Box Plots for SW120: Copper through Nickel. 
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Figure 10-1 52. Total Metals Box Plots for S W120: Potassium through Zinc. 

Monitoring data collected at GS44 show low Pu and Am activities (Table 10-27). Figure 10- 153 and Figure 
10-154 show the UTL plots for Pu and Am, respectively. During WY01-02, no Pu results were greater than the 
calculated UTL. A distribution could not be determined for Am. A single Am result is indicated as 'suspect' by 
the boxplot (Figure 10- 157), however the levels were low and subsequent results returned to more normal levels. 

Monitoring data collected at GS44 show low median total uranium activities (Table 10-27). Figure 10-156 shows 
that none of the total uranium results were greater than the calculated UTL. It should be noted that GS44 shows 
an average U-233,234/U-238 ratio somewhat greater than 1 (Figure 10-1 59, approximately 1.29, indicating a 
relative abundance of U-233,234. 

Monitoring data collected at GS44 show a low median tritium activity (Table 10-27). Figure 10-155 shows a 
single result above the calculated UTL for tritium. Subsequent results were at more normal levels. 

The temporal variation of suspended solids activity is not given since only a single Pu-TSS data pair met the 
MDA criteria. 
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Table 10-27. Summary Statistics for Radionuclide Results from GS44 in WYO1-03. 

I Analvte I Samples I Median I 85'" Percentile I Maximum I 95%UTL 1 
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Figure 10-153. 95% UTL Plot for Pu-239,240 at GS44: WYO1-03. 
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Figure 10-154. 95% UTL Plot for Am-241 at GS44: WYO1-03. 
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Figure 10-155. 95% UTL Plot for Tritium at GS44: WYOl-03. 
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Figure 10-156. 95% UTL Plot for Total Uranium at GS44: WYO1-03. 
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Figure 10-157. Pu and Am Box Plots for GS44: WYOl-03. 
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Figure 10-158. Tritium Box Plot for GS44: WO1-03. 
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Figure 10-159. Uranium Box Plots for GS44: WYOl-03. 

Table 10-28 shows the total metals results for samples collected at GS44. Figure 10-1 60 through Figure 10-1 64 
show the UTL plots for the metals. For the metals with a determined distribution, Al, Sb, Be, Mg, Mo, and K 
showed values that exceeded the calculated UTLs. For AI and Be, none of the results were indicated as ‘suspect’ 
by the boxplots. For Sb, Mg, Mo, and K, no persistent trend is noted in the data. 

Data for metals Ba, Cd, Cay Coy Li, Mn, Hg, Ag, Nay Sr, TI, Sn, and Zn all had undetermined distributions. All of 
the TI data were ‘undetects’. For Coy none of the results are indicated as ‘suspect’ by the boxplot. For the 
remaining metals, a visual interpretation of the data does not suggest a persistent trend in these values. 
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Figure 10-1 60. Total Metals UTL Plots for GS44: Aluminum through Cadmium. 
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Figure 70-767. Total Metals UTL Plots for GS44: Calcium through Lead. 
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Figure 70-762. Total Metals UTL Plots for GS44: Lithium through Nickel. 
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Figure 10-163. Total Metals UTL Plots for GS44: Potassium through Thallium. 
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Figure 70-764. Total Metals UTL Plots for GS44: Tin through Zinc. 
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Figure 10-1 65. Total Metals Box Plots for GS44: Aluminum through Cobalt. 
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Figure 10-166. Total Metals Box Plots for GS44: Copper through Nickel. 
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Figure 10-167. Total Metals Box Plots for GS44: Potassium through Zinc. 

10.3.8 Building 776/777 D&D 

Due to the location of B7761777, multiple downstream Performance monitoring locations are employed. 
Monitoring location GS32 was originally installed on 1/3 1/97 in support of the D&D of Building 779, and 
remains to support the D&D activities for Building 7761777. In support of the B776/777 D&D, tritium was added 
to the original GS32 analyte suite in WYO1. Location GS40, originally installed in support of the GSlO Source 
Evaluation effort on 3/4/98, also supports B776/777. GS44, GS49, and SW120 were installed on 10/4/00, 
12/29/00, and 3/14/00, respectively. Figure 10-168 shows the drainage areas for the above locations. Numerous 
other 700 Area buildings are within these drainages. 

Monitoring data for GS40 was previously presented in Section 10.3.5. Monitoring data for GS44 and SW120 was 
previously presented in Section 10.3.7. Complete data evaluations for GS32 and GS49 are presented below. 

The Performance monitoring data from GS32, GS40, GS44, GS49, and SW120 indicate that closure activities 
within the B776/777 area did not result in significant changes in water quality as of the end of WY03. 
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Monitoring data collected at GS32 have higher Pu and Am activities than for other automated monitoring 
locations (Table 10-29). Figure 10-169 and Figure 10-170 show the UTL plots for Pu and Am, respectively. 
During WY01-03, for both Pu and Am a single result exceeded the calculated UTL. These results were 
associated with the same sample collected on 5/15/03. Although these results exceeded the UTL, they are 
associated with the highest TSS result measured during the evaluation period, and the suspended solids activity 
for both analytes was within the historic range (Figure 10-177). This suggests that these results were not 
abnormal or indicative of a new source term, but were a direct result if hydrologic conditions. 

Figure 10-1 74 shows a significantly lower PdAm ratio (1.15) than expected. This is likely due to the proximity 
of GS32 to the Solar Ponds. 

Figure 10- 17 1 shows the UTL plot for tritium. No distribution was determined for the tritium data. Figure 
10-175 shows a single result as ‘suspect’ in the boxplot. The cause ofthis result is not known. Subsequent results 
were at more normal levels for GS32. 

Figure 10-172 shows the UTL plot for total uranium. Three results from samples collected in April-May 2003 
exceed the calculated UTL. The UTL plot shows these results as a significant short-term increase in total uranium 
activities. A similar event occurred in December 1999 -January 2000 (Figure 10-173). These WYOO samples 
were collected soon after completion of the demolition of B779. At that time, building personnel were notified of 
the results and a field investigation ensued. The investigation looked into the possible existence of sumps or 
drains that may be flowing to GS32. No causes could be determined, and subsequent sample results reverted to 
normal levels. The more recent uranium results appear to be consistent with the WYOO event. Uranium levels in 
subsequent samples were measured at more normal levels, and water quality at the downstream POE SW093 was 
not noticeably affected. 
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Figure 10-176 shows a somewhat higher U-233,234/U-238 ratio (approximately 1.59) than expected. This 
indicates a relative abundance of U-233,234 and is likely due to the proximity of GS32 to the Solar Ponds. 

Figure 10-177 shows that suspended solids activity may be decreasing over time. This suggests that the D&D of 
B779 and the completion of accelerated actions for the Solar Ponds are likely to have removed source terms from 
the drainage. 

Table 10-29. Summary Statistics for Radionuclide Results from GS32 in WYOl-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-169. 95% UTL Plot for Pu-239,240 at GS32: WYO1-03. 
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Figure 10-170. 95% UTL Plot for Am-241 at GS32: WYOl-03. 
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Figure 10-171. 95% UTL Plot for Tritium at GS32: WYOI-03. 
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Figure 10-172. 95% UTL Plot for Total Uranium at GS32: WYO1-03. a 
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Figure 10-1 73, Temporal Variation of Isotopic Uranium at GS32. 
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Figure 10-1 74. Pu and Am Box Plots for GS32: WYOl-03. 
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Figure 10-1 75. Tritium Box Plot for GS32: WYOI-03. 
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Figure 10-1 76. Uranium Box Plots for GS32: WYO1-03. 
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Figure 10-1 77. Temporal Variation of Suspended Solids Activity at GS32: WY97-03. 
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Table 10-30 shows the total metals results for samples collected at GS32. Figure 10-178 through Figure 10-182 
show the UTL plots for the metals. For the metals with a determined distribution, most analytes showed values 
exceeding the calculated UTL. Only Be, Cr, Cu, Pb, and Mo had no results greater than the UTL. For AI, Sb, As, 
Cr, Co, Fe, Ni, Ag, Sn, V, and Zn, all of the results are associated with high TSS values and are likely the result of 
increased solids transport. For Li and Sr, the higher values coincide with the period after the completion of the 
accelerated action for the Solar Ponds. Subsequent sample results are not indicative of a persistent trend. The Ba, 
Ca, and Mg results are associated with the March 2003 blizzard. Heavy winter road and walkway salting has 
been noted to cause water-quality impacts at the Site. Expected increases in K and Na can clearly be seen below 
(Figure 10-1 81). Trace constituents in these products could also be causing elevated concentrations for other 
metals noted above. In all cases, subsequent samples showed normal concentrations and a persistent trend is not 
noted. 

For the metals with undetermined distributions, Mn, K, Na, and TI show ‘suspect’ values as indicated by the 
boxplots. The K and Na values are likely associated with deicing operations. Additionally, trace constituents in 
these products could also be causing elevated concentrations for other metals. The single ‘suspect’ Mn value is 
associated with a large storm event and a corresponding TSS value of 1500 mg/L. For TI, nearly all of the results 
were below the detection limit, and the data do not indicate a persistent trend. 

Table 10-30. Summary Statistics for Metals Results from GS32 in WYOl-03. 
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Figure 10-1 78. Total Metals UTL Plots for GS32: Aluminum through Cadmium. 
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Figure 10-1 79. Total Metals UTL Plots for GS32: Calcium through Lead. 
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Figure 10-180. Total Metals UTL Plots for GS32: Lithium through Nickel. 
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Figure 10-181. Total Metals UTL Plots for GS32: Potassium through Thallium. 
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Figure 10-182. Total Metals UTL Plots for GS32: Tin through Zinc. 
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Figure 10-183. Total Metals Box Plots for GS32: Aluminum through Cobalt. 
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Figure 10-184. Total Metals Box Plots for GS32: Copper through Nickel. 
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Figure 70-785. Total Metals Box Plots for GS32: Potassium through Zinc. 

Monitoring data collected at GS49 show low Pu and Am activities (Table 10-3 1). Figure 10-1 86 and Figure 
10-187 show the UTL plots for Pu and Am, respectively. During WY01-03, no Am results exceeded the 
calculated UTLs. Two Pu results are noted to have exceeded the calculated UTL. Both results are associated 
with the highest average sample flow rate measured at GS49 (also see Figure 8-88) and are likely due to increased 
transport of soils and sediments with larger runoff events. The results are both at levels significantly below the 
POE action level of 0.15 pCi/L, and no other trend is noted in the data. 

Figure 10-188 shows the UTL plot for tritium. During WYO1-03, no tritium results exceeded the calculated 
UTL. 

Monitoring data collected at GS49 show low median total uranium activities (Table 10-3 1). Figure 10-189 shows 
that three of the total uranium results were greater than the calculated UTL. The results are all at levels 
significantly below the POE action level of 10 pCi/L, and no other trend is noted in the data. 

Figure 10- 192 shows an average U-233,234/U-238 ratio of approximately 1.1 1 , as expected. 

The temporal variation of suspended solids activity is not given since only a single sample met the MDA criteria. 
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Table 10-31. Summary Statistics for Radionuclide Results from GS49 in W01-03. 

I Analyte I Samples I Median I 85'h Percentile I Maximum I 95% UTL 3 

Note: Lognormal distribution; Normal distribution; Undetermined distribution 
TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-186. 95% UTL Plot for Pu-239,240 at GS49: WYO1-03. 
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Figure 10-187. 95% UTL Plot for Am-241 a? GS49: WO1-03. 
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Figure 10-188. 95% UTL Plot for Tritium at GS49: WO1-03. 
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Figure 70-789. 95% UTL Plot for Total Uranium at GS49: WYO7-03. 
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Figure 10-191. Tritium Box Plot for GS49: WYOl-03. 
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Figure 10-192. Uranium Box Plots for GS49: WYO1-03. 

Table 10-32 shows the total metals results for samples collected at GS49. Figure 10- 193 through Figure 10- 197 
show the UTL plots for the metals. For the metals with a determined distribution, AI, As, Bay Be, Cay Cr, Coy Cu, 
Fe, Pb, Li, Mg, Mn, Ni, Nay Sr, and V all showed results greater than the calculated UTL. For Bay Cay Mg, Na, 
and Sr, the results for each were associated with samples for the periods when winter deicing occurred at the Site. 
Heavy winter road and walkway salting has been noted to cause water-quality impacts at the Site. Trace 
constituents in these products could also be causing elevated concentrations for other metals (Sr has been noted to 
be associated with deicing operations at the Site). The higher AI, As, Be, Cry Co, Cu, Fey Pb, Li, Mn, Ni, and V 
results are all associated with the two samples (see above for actinides) with the highest average flow rates to date 
at GS49. These high flow rates are likely the cause of the measured metals as TSS concentrations are likely to 
have been elevated accordingly. 
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Data for metals Cd, Hg, Mo, Se, TI, Sn, and Zn had undetermined distributions. Nearly all of the Hg and TI data 
were ‘undetects’, with no persistent trend noted in the data. None of the Se results are indicated as ‘suspect’ by 
the boxplots (Figure 10-200). For Cd and Zn, the ‘suspect’ results were associated with deicing periods, and may 
be a result of trace constituents in the deicing products. For Sn, the single ‘suspect’ result was from one of the 
high runoff samples noted above. For Mo, one of the ‘suspect’ results was associated with one of the high runoff 
samples, while the cause of the other result is unknown. Subsequent sample results do not support a persistent 
trend. 

Table 10-32. Summary Statistics for Metals Results from GS49 in WO1-03. 
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Figure 10-1 93. Total Metals UTL Plots for GS49: Aluminum through Cadmium. 
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Figure 10-194. Total Metals UTL Plots for GS49: Calcium through Lead. 
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Figure 10-195. Total Metals UTL Plots for GS49: Lithium through Nickel. 
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Figure 10-197. Total Metals UTL Plots for GS49: Tin through Zinc. 
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Figure 10-198. Total Metals Box Plots for GS49: Aluminum through Cobalt. 
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Figure 10-1 99. Total Metals Box Plots for GS49: Copper through Nickel. 
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Figure 10-200. Total Metals Box Plots for GS49: Potassium through Zinc. 
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10.3.9 Original Landfill Accelerated Actions 

Monitoring locations GS59 and SW036 were installed on 6/13/02 and 11/19/02, respectively, in support of 
accelerated actions for the Original Landfill. Figure 10-201 shows the drainage areas for the above locations. 

The Performance monitoring data from GS59 and SW036 indicate that accelerated actions associated with the 
Original Landfill area did not result in significant changes in water quality as of the end of WY03. Complete data 
evaluation for GS59 and SW036 is given below. 

Monitoring data collected at GS59 show very low Pu and Am activities (Table 10-33). Figure 10-202 and Figure 
10-203 show the UTL plots for Pu and Am, respectively. During WY01-03, no Pu or Am results exceeded the 
calculated UTLs. 

Monitoring data collected at GS59 show low median total uranium activities (Table 10-33). Figure 10-204 shows 
a single total uranium result as greater than the calculated UTL. More recent results are significantly lower. 

Figure 10-206 shows a U-233,234/U-238 ratio of approximately 1.24, somewhat higher than expected. 

The temporal variation of suspended solids activity is not given since no data pairs met the MDA criteria. 
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Table 10-33. Summary Statistics for Radionuclide Results from GS59 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium 
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Figure 10-202. 95% UTL Plot for Pu-239,240 at GS59: WYOl-03. 
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Figure 10-203. 95% UTL Plot for Am-241 at GS59: WYOl-03. 

Figure 10-204. 95% UTL Plot for Total Uranium at GS59: WYOl-03. 
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Table 10-34 shows the total metals results for samples collected at GS59. Figure 10-207 through Figure 10-21 1 
show the UTL plots for the metals. For the metals with a determined distribution, Co and Na showed results 
greater than the calculated UTL. The cause of these results is unknown, though no persistent trend is noted. 

Data for metals As, Cd, Hg, Se, Ag, TI, and Sn had undetermined distributions. All of the TI data were 
‘undetects’. None of the As results are indicated as ‘suspect’ by the boxplot. The cause of the Cd, Hg, Se, Ag, 
and Sn results is unknown, and subsequent sample results do not support a persistent trend. 
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Figure 10-207. Total Metals UTL Plots for GS59: Aluminum through Cadmium. 
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Figure 10-208. Total Metals UTL Plots for GS59: Calcium through Lead. 
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Figure 10-209. Total Metals UTL Plots for GS59: Lithium through Nickel. 
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Figure 10-21 0. Total Metals UTL Plots for GS59: Potassium through Thallium. 
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Figure 70-21 7. Total Metals UTL Plots for GS59: Tin through Zinc. 
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Figure 10-212. Total Metals Box Plots for GS59: Aluminum through Cobalt. 
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Figure 10-213. Total Metals Box Plots for GS59: Copper through Nickel. 
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Figure 10-214. Total Metals Box Plots for GS59: Potassium through Zinc. 

Monitoring data collected at SW036 show very low Pu and Am activities (Table 10-35). Figure 10-215 and 
Figure 10-216 show the UTL plots for Pu and Am, respectively. During WY01-03, no Am results exceeded the 
calculated UTL. A distribution for Pu could not be determined, though the values are very low, and the boxplot 
shows no 'suspect' results. 

Monitoring data collected at SW036 show high median total uranium activities (Table 10-35). These activities 
are likely due to the proximity of the Original Landfill. Figure 10-2 17 shows that none of the total uranium 
results were greater than the calculated UTL, indicating that activities performed at the Original Landfill did not 
significantly degrade water quality. Figure 10-2 19 shows a U-233,234/U-238 ratio of approximately 0.32, 
significantly lower than expected and suggesting the presence of modified uranium. 

The temporal variation of suspended solids activity is not given since no Pu or Am results satisfied the MDA 
criteria. 
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Table 10-35. Summary Statistics for Radionuclide Results from SW036 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-215. 95% UTL Plot for Pu-239,240 at SW036: WYO1-03. 
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Figure 10-216. 95% UTL Plot for Am-241 at SW036: WYOl-03. 
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Figure 10-217. 95% UTL Plot for Total Uranium at SW036: WYO1-03. 
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Figure 10-218. Pu and Am Box Plots for S W036: WYO1-03. 
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Figure 10-219. Uranium Box Plots for SW036: WYO1-03. 
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Table 10-36 shows the total metals results for samples collected at SW036. Figure 10-220 through Figure 10-224 
show the UTL plots for the metals. For the metals with a determined distribution, A1 and Fe showed results 
greater than the calculated UTL. The higher AI and Fe results are both associated with the same sample (3/25- 
3/27/03) with the highest average flow rate to date at SW036, and no persistent trend is noted. 

Data for metals Sb, As, Be, Cd, Coy Cu, Pb, Hg, Ni, Se, Ag, TI, and Sn had undetermined distributions. All of the 
T1 and Sn data were ‘undetects’. None of the Sb, As, Be, or Cd results are indicated as ‘suspect’ by the 
corresponding boxplots. No trend is noted for Co, Cu, Pb, Hg, Ni, Se, and Ag. 
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Figure 10-220. Total Metals UTL Plots for S W036: Aluminum through Cadmium. 
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Figure 10-221. Total Metals UTL Plots for SW036: Calcium through Lead. 
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Figure 10-222. Total Metals UTL Plots for SW036: Lithium through Nickel. 
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Figure 10-223. Total Metals UTL Plots.for SW036: Potassium through Thallium. 
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Figure 10-224. Total Metals UTL Plots for SW036: Tin through Zinc. 
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Figure 10-225. Total Metals Box Plots for SW036: Aluminum through Cobalt. 
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Figure 10-226. Total Metals Box Plots for SW036: Copper through Nickel. 
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Figure 10-227. Total Metals Box Plots for SW036: Potassium through Zinc. 
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10.3.1 0 Present Landfill Accelerated Actions 

Monitoring location GS56 was installed on 9/26/02 in support of accelerated actions for the Present Landfill. 
Figure 10-228 shows the drainage area for the above location. 

The Performance monitoring data from GS56 indicate that closure activities within the Present Landfill area did 
not result in significant changes in water quality as of the end of WY03. Complete data evaluation for GS56 is 
given below. 

Figure 10-228. Performance Monitoring Drainage Area for the Present Landfill. 

Monitoring data collected at GS56 show very low Pu and Am activities (Table 10-37). Figure 10-229 and Figure 
10-230 show the UTL plots for Pu and Am, respectively. During WYOI-03, no Pu or Am results exceeded the 
calculated UTLs. 

Monitoring data collected at GS56 show low median total uranium activities (Table 10-37). Figure 10-23 1 shows 
that none of the total uranium results were greater than the calculated UTL. 

Figure 10-233 shows a U-233,234/U-238 ratio of approximately 1.24, slightly higher than expected. 

The temporal variation of suspended solids activity is not given since a single sample was collected within TSS 
hold time criteria. 
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10-37. Summary Statistics for Radionuclide Results from GS56 in WYOl-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-229. 95% UTL Plot for Pu-239,240 at GS56: WYOl-03. 
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Figure 10-230. 95% UTL Plot for Am-241 at GS56: WYO1-03. 
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Figure 10-231. 95% UTL Plot for Total Uranium at GS56: WYO1-03. a 
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Figure 10-232. Pu and Am Box Plots for GS56: WYOl-03. 
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Figure 10-233. Uranium Box Plots for GS56: WYO1-03. 

Table 10-38 shows the total metals results for samples collected at GS.56. Figure 10-234 through Figure 10-238 
show the UTL plots for the metals. For the metals with a determined distribution, none showed results greater 
than the calculated UTL. 

Data for metals Cd, Hg, Ag, TI, and Sn had undetermined distributions. All of the data for these metals were 
'undetects'. 
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Figure 10-234. Total Metals UTL Plots for GS56: Aluminum through Cadmium. 
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Figure 10-235. Total Metals UTL Plots for GS56: Calcium through Lead. 

December 2004 10-201 



RF/EMM/WP-04-SWMANLRPTO3. UN 
RFETS Automated Sudace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

“ I 
. 

W. 

. 

OW 

5 

lorn om 

Figure 10-236. Total Metals UTL Plots for GS56: Lithium through Nickel. 
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Figure 10-237. Total Metals UTL Plots for GS56: Potassium through Thallium. 
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Figure 10-238. Total Metals UTL Plots for GS56: Tin through Zinc. 
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Figure 10-239. Total Metals Box Plots for GS56: Aluminum through Cobalt. 
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Figure 10-240. Total Metals Box Plots for GS56: Copper through Nickel. 
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Figure 70-247. Total Metals Box Plots for GS56: Potassium through Zinc. 
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10.3.1 1 Solar Ponds Accelerated Actions 

Monitoring location GS32 was originally installed on 1/3 1/97 in support of the D&D of Building 779, and it 
remains to support the accelerated actions for the Solar Ponds. GS50, originally installed in support of the GSlO 
Source Evaluation effort on 3/28/01, also supports the accelerated actions for the Solar Ponds. Data from SW091, 
a permanent NSD location, are also used to support the Solar Ponds. SW 1 19 was installed on 4/4/01 in support of 
the Solar Ponds. Finally, SW120, originally installed on 3/14/00 in support of the D&D of Building 771, also 
supports the Solar Ponds. Figure 10-242 shows the drainage areas for the above locations. 

Monitoring data for GS32 were previously presented in Section 10.3.8. Monitoring data for SW120 were 
previously presented in Section 10.3.7. Complete data evaluation for GS50, SW091, and SWI 19 is given below. 

The Performance monitoring data from GS32, GS50, SW091, SWI 19, and SW120 indicate that accelerated 
actions within the Solar Ponds area did not result in significant changes in water quality as of the end of WY03. 

Monitoring data collected at GS50 have somewhat higher Pu and Am activities than for other automated 
monitoring locations (Table 10-39). Figure 10-243 and Figure 10-244 show the UTL plots for Pu and Am, 
respectively. During WY01-03, no Pu or Am results exceeded the calculated UTLs. Figure 10-246 also shows a 
significantly lower Pu/Am ratio than expected. This is likely due to the proximity of GS50 to the Solar Ponds. 

Monitoring data collected at GS50 show low median total uranium activities (Table 10-39). Figure 10-245 shows 
that none of the total uranium results were greater than the calculated UTLs. Figure 10-247 shows that the mean 
U-233,234/U-238 ratio near 1 .O (approximately 1.16), as expected. 

The temporal variation of suspended solids activity is not given since no samples were collected within TSS hold 
time criteria. 
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Table 10-39. Summary Statistics for Radionuclide Results from GS50 in WYOl-03. 

TSS IS given in mg/L 
Uranium U T L  given for total uranium 
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Figure 10-243. 95% UTL Plot for Pu-239,240 at GS50: WYO1-03. 
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Figure 10-244. 95% UTL Plot for Am-241 at GS50: WYOl-03. 
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Figure 10-245. 95% UTL Plot for Total Uranium at GS50: WYOl-03. 
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Table 10-40 shows the total metals results for samples collected at GS50. Figure 10-248 through Figure 10-252 
show the UTL plots for the metals. For the metals with a determined distribution, no results exceeded the 
calculated UTLs. 

Data for metals Cu, Hg, Na, TI, Sn, and Zn all had undetermined distributions. All of the Hg and Sn data were 
‘undetects’. For both the remaining metals, one result each is indicated as ‘suspect’ by the boxplots. In all cases, 
a visual interpretation of the data does not suggest a persistent trend in these values, and subsequent results 
showed lower levels. 

Table 10-40. Summary Statistics for Metals Results from GS50 in WYO1-03. 
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Figure 10-248. Total Metals UTL Plots for GS50: Aluminum through Cadmium. 
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Figure 10-249. Total Metals UTL Plots for GS50: Calcium through Lead. 
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Figure 10-250. Total Metals UTL Plots for GS50: Lithium through Nickel. 
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Figure 10-251. Total Metals UTL Plots for GS50: Potassium through Thallium. 
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Figure 10-252. Total Metals UTL Plots for GS50: Tin through Zinc. 

December 2004 10-21 7 

3 6  



RF/EMM/WP- 04-S WMANLRP T03. UN 
RFETS Automated Su$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

8000 

J a 
2000 

0 

80 

60 

5 40 
4 
m 

20 

0 

~. - -  

_ _ _  TIL. 

_.. 0 -.. .. 
1 -  40000 

1.5 

> 
2 
0 1.0 z 
I- z a 
0.5 

0.0 

0.4 

5 0.3 
3 

0.2 
-I 

0.1 

0.0 

8 

$ 6  
E 

0 

0 
P 4  

2 

0 

L 

II 

-r ._. ._ . ._______ I________ .__  

5 

4 
0 
a 3  
VI 
U 
u 2  

1 

0 

2.0 

5 1.5 a m 
8 1.0 

0.5 

0.0 

Figure 10-253. Total Metals Box Plots for GS50: Aluminum through Cobalt. 
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Figure 10-254. Total Metals Box Plots for GS50: Copper through Nickel. 
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Figure 10-255. Total Metals Box Plots for GS50: Potassium through Zinc. 

Monitoring data collected at SW 119 show moderate Pu and Am activities (Table 10-41). Figure 10-256 and 
Figure 10-257 show the UTL plots for Pu and Am, respectively. During WY01-03, a single result for both Pu 
and Am exceeded the calculated UTLs. However, these values are associated with the sample with the highest 
average flow rate to date at S W 1 19. The higher flow rates are likely to have resulted in increased suspended 
solids loads, and since Pu and Am move predominantly with solids, increased Pu and Am activities. Figure 
10-259 also shows a lower PdAm ratio than expected. This is likely due to the proximity of SWI 19 to the Solar 
Ponds. 

Monitoring data collected at SWll9 show low median total uranium activities (Table 10-41). Figure 10-258 
shows that none of the total uranium results were greater than the calculated UTL. It should be noted that SW119 
shows an average U-233,234/U-238 ratio significantly greater than 1 (Figure 10-260; approximately 1.53), 
indicating a relative abundance of U-233,234. The ratios at this location are likely due to the proximity of SWll9 
to the Solar Ponds, as also observed for GS32 and SW120. 

The temporal variation of suspended solids activity (Figure 10-261) shows no significant trend. 
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Table 10-41. Summary Statistics for Radionuclide Results from SW119 in WYO1-03. 

I Analyte I Samples I Median I 85'" Percentile I Maximum I 95% UTL 1 

TSS I s  given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-256. 95% UTL Plot for Pu-239,240 at SW119: WYOl-03. 
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Figure 10-257. 95% UTL Plot for Am-241 at SW119: WYO1-03. 
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Figure 10-258. 95% UTL Plot for Total Uranium at SWll9: WYOl-03. 
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Figure 10-259. Pu and Am Box Plots for S W119: WYO1-03. a 

rl 0.20 

2 0.15 
0, 1 

9 0.10 
Ln 

3 

0.05 

0.00 

4 -  

3 -  

2 -  

1 -  

0 ._ 
.d 

$ 1.6 - 
co 
9 
? 
m 

* m 
N. 1.4 
m 
m 

3 
9 

1.2. 

Figure 10-260. Uranium Box Plots for S W119: WYOl-03. 
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Figure 10-261. Temporal Variation of Suspended Solids Activity at SW119: WY97-03. 

Table 10-42 shows the total metals results for samples collected at SWll9. Figure 10-262 through Figure 10-266 
show the UTL plots for the metals. For the metals with a determined distribution, Ba, Ca, Cr, Fe, K, Na, and Sr 
show results greater than the calculated UTLs. The higher Cr and Fe results are associated with the sample with 
the highest average flow rates (see for actinides above) to date at SWll9. These high flow rates are likely the 
cause of the measured metals as TSS concentrations are likely to have been elevated accordingly. For Ba, Ca, K, 
Na, and Sr, the results for each were associated with the single sample collected during the Winter of 2002-2003, 
a period when winter deicing occurred at the Site. Heavy winter road and walkway salting has been noted to 
cause water-quality impacts at the Site. Trace constituents in these products could also be causing elevated 
concentrations for other metals (Sr has been noted to be associated with deicing operations at the Site). 

Data for metals Mn, Hg, Se, Ag, TI, and Sn all had undetermined distributions. All of the Sn data were 
‘undetects’. For Se, none of the data are indicated as ‘suspect’ by the boxplot. For the remaining metals, a visual 
interpretation of the data does not suggest a persistent trend in these values and subsequent results showed lower 
levels. 
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Figure 10-263. Total Metals UTL Plots for SWll9: Calcium through Lead. 
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Figure 10-264. Total Metals UTL Plots for S W119: Lithium through Nickel. 
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Figure 70-265. Total Metals UTL Plots for SW119: Potassium through Thallium. 
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Figure 10-266. Total Metals UTL Plots for SW119: Tin through Zinc. 
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Figure 10-267. Total Metals Box Plots for SW119: Aluminum through Cobalt. 
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Figure 10-268. Total Metals Box Plots for SW119: Copper through Nickel. 
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Figure 70-269. Total Metals Box Plots for SW779: Potassium through Zinc. 

Monitoring data collected at SW091 show moderate Pu and Am activities (Table 10-43). Figure 
Figure 10-271 show the Pu and Am UTL plots. During WYO1-03, no Pu or Am results exceeded 

0-270 and 
:he calculated 

UTLs. Figure 10-273 shows an average Pu/Am ratio of approximately 0.86, indicating a relative abundance of 
Am. This is likely the result of runoff from the Solar Ponds Area and the existence of Am source terms in the 
drainage. 

Monitoring data collected at SW091 show low median total uranium activities (Table 10-43). Figure 10-274 
shows an average U233,234/U-238 ratio of approximately 1.25, indicating a relative abundance of U-233,234. 

The temporal variation of suspended solids activity (Figure 10-275) shows a recent increase in TSS activity 
(pCi/g). This increase may be the result of the recent regrading of the Solar Ponds Area (completed 12/02) and 
the increased mobilization of contaminated soils/sediments. 
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Table 10-43. Summary Statistics for Radionuclide Results from SWO91 in WYO1-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-270. 95% UTL Plot for Pu-239,240 at SWO91: WYO1-03. 
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Figure 10-271. 95% UTL Plot for Am-241 at SWO91: WYO1-03. 
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Figure 10-272. 95% UTL Plot for Total Uranium at SWO91: WYO1-03. 
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Figure 10-273. Pu and Am Box Plots for SWO91: WYO1-03. 

Figure 10-274. Uranium Box Plots for SWO91: WYO1-03. 
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Table 10-44 shows the total metals results for samples collected at SW091. Figure 10-276 through Figure 10-280 
show the UTL plots for the metals. For the metals with a determined distribution, no results were greater than the 
calculated UTLs for the small number of points available. 

Data for metals Sb, Hg, K, Ag, TI, and Sn all had undetermined distributions. All of the Ag and TI data were 
'undetects'. None of the Sb and K results are indicated as 'suspect' by the boxplots. For Hg and Sn, a visual 
interpretation of the data does not suggest a persistent trend in these values and subsequent results showed lower 
levels. 
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Figure 10-276. Total Metals UTL Plots for SWO91: Aluminum through Cadmium. 
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Figure 10-277. Total Metals U l L  Plots for SWO91: Calcium through Lead. 
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Figure 10-278. Total Metals UTL Plots for SWO91: Lithium through Nickel. 
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Figure 10-279. Total Metals UTL Plots for SWO91: Potassium through Thallium. 
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Figure 10-280. Total Metals UTL Plots for SWO91: Tin through Zinc. 
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Figure 10-281. Total Metals Box Plots for SWO91: Aluminum through Cobalt. 
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Figure 10-282. Total Metals Box Plots for SWO91: Copper through Nickel. 
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Figure 10-283. Total Metals Box Plots for SWO91: Potassium through Zinc. 
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10.3.12 100-, 300-, 400-, and 600-Area Closure Activities 

Monitoring location GS38 was installed on 1/28/98 in support of the source evaluation for POE GSIO. The GS38 
analyte suite was expanded starting in WY02 to allow for Performance Monitoring evaluations. Figure 10-284 
shows the drainage area for GS38. 

The Performance monitoring data from GS38 indicate that closure activities upstream of GS38 in the 100, 300, 
400, and 600 Areas did not result in significant changes in water quality as of the end of WY03. Complete data 
evaluation for GS38 is given below. 

Monitoring data collected at GS38 show moderate Pu and Am activities (Table 10-45). Figure 10-285 and Figure 
10-286 show the UTL plots for Pu and Am, respectively. During WY01-03, no Am results exceeded the 
calculated UTL. A distribution for Pu could not be determined, with a single result indicated as ‘suspect’ by the 
boxplot (Figure 10-288). However, no significant trend is noted for the Pu data. 

Monitoring data collected at GS38 show low median total uranium activities (Table 10-45). Figure 10-287 shows 
that none of the total uranium results were greater than the calculated UTL. 

Figure 10-289 shows a U-233,234/U-238 ratio of approximately 1 .O, as expected. 

The temporal variation of suspended solids activity (Figure 10-290) indicates no significant trend. 
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Figure 10-285. 95% UTL Plot for Pu-239,240 at GS38: WYO1-03. 
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Figure 10-286. 95% UTL Plot for Am-241 at GS38: WYO1-03. 
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Figure 10-287. 95% UTL Plot for Total Uranium at GS38: WYO1-03. ~a 
I December 2004 10-249 



RF/EMM/WP-OI-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0.5 - 

0.4 - 

0.3 - 

0.2 - 

0.1 - 

-0- I 

0.6 - 

7 
2 I 0.4 - 

T 
eo m 

3 
0.2 . 

0.3 

0.2 

0.1 

0.0 

0.08 

zi 
0.06 

L - 
0.04 

E a 
0.02 

0.00 

Figure 10-288. Pu and Am Box Plots for GS38: WYO1-03. 

Figure 10-289. Uranium Box Plots for GS38: WYO1-03. 
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Figure 10-290. Temporal Variation of Suspended Solids Activity at GS38: WY97-03. 

Table 10-46 shows the total metals results for samples collected at GS38. Figure 10-291 through Figure 10-295 
show the UTL plots for the metals. For the metals with a determined distribution, only Ca and Sr showed results 
greater than the calculated UTLs. The Ca and K results were measured in association with the same composite 
sample collected over the period 9/17 - 12/21/03. Multiple snowmelt events occurred during this period, and the 
Ca and Sr values are likely a result of the application of deicing agents at the Site. Trace constituents in these 
products could also be causing elevated concentrations for other metals (Sr has been noted to be associated with 
deicing operations at the Site). 

Data for metals Hg, Se, Na, TI, and Sn had undetermined distributions. All of the Hg and TI data were 
‘undetects’. The two Na points indicated as ‘suspect’ are also likely caused by deicing agents (collected 2/15 - 
5/13/02 and 9/17 - 12/21/03). The cause of the ‘suspect’ Se and Sn data is unknown, though no persistent trend is 
noted. 
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Table 10-46. Summary Statistics for Metals Results from GS38 in WYO1-03. 

I Analyte I Samples I Undetect I Median I 85'h Percentile I Maximum I 95%UTL I 
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Figure 70-297. Total Metals UTL Plots for GS38: Aluminum through Cadmium. 
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Figure 10-292. Total Metals UTL Plots for GS38: Calcium through Lead. 
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Figure 10-293. Total Metals UTL Plots for GS38: Lithium through Nickel. 
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Figure 10-294. Total Metals UTL Plots for GS38: Potassium through Thallium. 
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Figure 10-295. Total Metals UTL Plots for GS38: Tin through Zinc. 
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Figure 10-296. Total Metals Box Plots for GS38: Aluminum through Cobalt. 
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Figure 10-297. Total Metals Box Plots for GS38: Copper through Nickel. 

December 2004 10-259 



RF/EMM/WP-04-S WMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

10000 

8000 

% 6000 

I? 4000 

2000 

5 
2 

0 

2000000 

1500000 

500000 

0 

1.6 

1.2 

z 
+ 0.8 

0.4 

0.0 

-0- 

1.5 

5 
f 
w 1.0 
-I w 
0 

0.5 

0.0 

600 

3 
F 400 z 
0 
F * 200 

0 

0 

I -0- 

La I 
0.0 

0.5 

g 0.4 
> 
d 0.3 
0 

0.2 

0.1 

0.0 

0.8 

0.6 5 

E 
i 

0.4 

0.2 

600 

400 Ei 
200 

0 

_ _ . . _ _ . _ _ _ . _ I . . -  . 

-0- 
~ . .  . . 

Figure 10-298. Total Metals Box Plots for GS38: Potassium through Zinc. 
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10.3.1 3 Building 664 Closure Activities 

Monitoring location GS21 was originally installed on 4/1/95 under the IA IM/IRA, and discontinued on 9/1/96. 
GS21 was reinstalled on 12/10/02 in support of closure activities at B664. Monitoring location GS38 was 
installed on 1/28/98 in support of the source evaluation for POE GSlO. The GS38 analyte suite was expanded 
starting in WY02 to allow for Performance Monitoring evaluations. Figure 10-299 shows the drainage areas for 
the above locations. 

Monitoring data for GS38 were previously presented in Section 10.3.12. Complete data evaluation for GS21 is 
given below. 

The Performance monitoring data from GS21 and GS38 indicate that closure activities within the B664 area did 
not result in significant changes in water quality as of the end of WY03. 

Figure 10-299. Performance Monitoring Drainage Areas for B664. 

Monitoring data collected at GS21 show low Pu and Am activities (Table 10-47). Figure 10-300 and Figure 
10-301 show the UTL plots for Pu and Am, respectively. During WYO1-03, no Pu or Am results exceeded the 
calculated UTL. 

Monitoring data collected at GS21 show low median total uranium activities (Table 10-47). Figure 10-302 shows 
that none of the total uranium results were greater than the calculated UTL. 

Figure 10-304 shows a U-233,234/U-238 ratio of approximately 1.06, as expected. 

The temporal variation of suspended solids activity is not given since no data met the MDA criteria. 
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Table 10-47. Summary Statistics for Radionuclide Results from GS2l in WYOl-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium 
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Figure 10-300. 95% UTL Plot for Pu-239,240 at GS21: WYOl-03. 
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Figure 10-302. 95% UTL Plot for Total Uranium at GS21: WYO1-03. 
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Figure 10-303. Pu and Am Box Plots for GS21: WYO1-03. 
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Figure 10-304. Uranium Box PIots for GS21: WYO1-03. 

10.3.14 Building 991 D&D 

Monitoring location SW021 was installed on 5/6/03 in support of the D&D of Building 991. Figure 10-305 
shows the drainage area for S W02 1. 

Insufficient Performance monitoring data from S W02 1 are available to date to assess the affects of D&D activities 
at B991 as of the end of WY03. Only two composite samples had been collected at SWO21 by the end of WY03, 
however, data summaries for SW021 for those samples are given below. 
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Monitoring data collected at SW02 1 show moderate to low Pu and Am activities (Table 10-48). UTL plots for Pu 
and Am are not given due to the small number of available samples. 

Monitoring data collected at SW021 show moderate median total uranium activities (Table 10-48). The UTL plot 
for total uranium is not given due to the small number of available samples. 

The temporal variation of suspended solids activity is not given since no samples were collected within TSS hold 
time criteria. 

Table 10-48. Summary Statistics for Radionuclide Results from SW02l in WYO1-03. 

I Analyte I Samples I Median I 85'h Percentile I Maximum I 95% UTL 

TSS b given in mg/L. 
Uranium UTL given for total uranium. 

' 
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Table 10-49 shows the total metals results for samples collected at SW021. UTL plots for metals are not given 
due to the small number of available samples. 

Table 10-49. Summary Statistics for Metals Results from SW021 in WYO1-03. 

I Analyte I Samples I Undetect I Median I 85'h Percentile I Maximum I 95%UTL I 

10.3.15 Building 371/374 D&D 

Monitoring location GS60 was installed on 8/13/03 in support ofthe D&D of B371/374. Monitoring locations 
GS61 and SW018 are scheduled to be installed during WY04. Since the SWO18 drainage includes areas upstream 
of B371, data evaluation for SWO18 will be performed by subtracting data measured at GS49 and GS61. Figure 
10-306 shows the drainage areas for the above locations. 

During WY03, only a single sample was collected at GS60. As such, complete data evaluation for GS60 is not 
included in this report. 
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Figure 10-306. Performance Monitoring Drainage Area for Building 3711374. 

Monitoring data collected at GS60 show very low Pu and Am activities for the single sample (Table 10-50). 

Table 10-50. Summary Statistics for Radionuclide Results from GS60 in WYOl-03. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Table 10-5 1 shows the total metals results for samples collected at GS60. 

10.4 PERFORMANCE MONITORING SUMMARY 

10.4.1 400 Area D&D 

In general, the Performance monitoring data from GS22 and GS57 indicate that closure activities within the 400 
Area did not significantly affect water quality as of the end of WY03. Although uranium data from GS22 do 
show recent increases in the total activity and unusual changes in the U-233,234 / U-238 ratios, the total activities 
remain below RFCA Action Levels. Additionally, data from the downstream POE (SW027) do not show 
significant effects. 

10.4.2 Northern 800 Area D&D 

The Performance monitoring data from GS27 and GS28 indicate that closure activities within the Northern 800 
Area did not result in negative water quality impacts as of the end of WY03. For selected analytes, water quality 
has improved, presumably a direct result of closure activities. 

December 2004 10-268 



RF/EMM/WP-OI-S WMANLRPT03. UN 
RFETS Automated S u ~ a c e -  Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0 10.4.3 Southern 800 Area D&D 

The Performance monitoring data from GS55 indicate that closure activities within the Southern 800 Area did not 
significantly affect water quality as of the end of WY03. 

10.4.4 903 PadlLip Area Accelerated Actions 

Although the Performance monitoring data from all 903 PadKip locations show somewhat higher levels of 
actinides than for other locations at the Site, insufficient data have been collected to evaluate whether the 903 
Pad/Lip area resulted in significant changes in water quality as of the end of WY03. Most of the data for GS42, 
GS51, GS52, GS53, and GS54 were collected during runoff from the large March 2003 snowstorm, and trends 
can not be determined. Larger data sets from GS39 and SW055 suggest that activities at the 903 Pad did not 
significantly affect water quality as of the end of WY03. 

10.4.5 700 Area [B707] D&D 

The Performance monitoring data from GS40 indicate that significant changes in water quality occurred as of the 
end of WY03. UTL plots for Pu and Am, as well as selected metals, show noticeable short-term increases during 
the Summer of 2003. In response, SW personnel conducted a review of project activities and water-quality data 
in an attempt to identify potential source areas. Two potential sources were identified at that time: 

0 Surface-water runoff has been known to periodically flow through the 750 Pad tents during snowmelts 
and immediately following precipitation events. Sediment deposits were also noted inside the tents at the 
berms where runoff forms temporary pools. Since numerous small spills have occurred in the 750 Pad 
tents during waste processing, runoff through the tents was identified as a potential contaminant source. 
To further characterize any residual contamination/sediment on the asphalt inside the tents, rinsate 
samples were collected on 10/7/03 and analyzed for Pu-239,240, Am-241, and uranium isotopes. 
Composite samples were collected by ‘berming’ selected areas, adding rinse water, and collecting the 
water after mixing on the asphalt surface. Multiple locations in Tents 3, 4, 6, and the ‘Barn’ were 
sampled with a composite being collected for each tent. 

Based on the analytical data, the decision was made to remove the built-up sediments in the east end of 
the tents as a prudent action to eliminate potential contamination sources. Sediments were removed from 
Tents 2, 3 ,4 ,  and 5 on by 5/28/04. Sediment removal for all tents was completed on 6/16/04. 

Runoff from the 750 Pad enters the main storm drain to GS40 by way of eight drop structures (grates) 
along the east side of the pad. Over time, these drop structures had become clogged with sediment which 
impeded flow. Standing water and icing had become a safety issue and the decision was made to clear the 
drop structures. The work package for the task was started on 5/2703 and completed on 6/25/03. This 
time period coincides with the increased activity measured at GS40. This suggests that any residual 
sediment in the structures after clean-out, assuming the sediment was contaminated from past Site 
operations, could have been the source term for the higher activities at GS40. 

0 

0 

10.4.6 Building 886 D&D 

The Performance monitoring data from GS43 indicate that closure activities within the B886 area did not result in 
negative impacts to water quality as of the end of WY03. In fact, data indicate that the D&D of B886 is likely to 
have removed uranium source terms, resulting in significantly improved water quality. 

10.4.7 Building 771/774 D&D 

The Performance monitoring data from SWl20 and GS44 indicate that closure activities within the B771/774 area 
did not result in significant changes in water quality as of the end of WY03. 

10.4.8 Building 776/777 D&D 

The Performance monitoring data from GS32, GS40, GS44, GS49, and SW120 indicate that closure activities 
within the B776/777 area did not result in significant changes in water quality as of the end of WY03. 
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10.4.9 Original Landfill Accelerated Actions 

The Performance monitoring data from GS59 and SW036 indicate that accelerated actions associated with the 
Original Landfill area did not result in significant changes in water quality as of the end of WY03. 

10.4.1 0 Present Landfill Accelerated Actions 

The Performance monitoring data from GS56 indicate that closure activities within the Present Landfill area did 
not result in significant changes in water quality as of the end of WY03. 

10.4.1 1 Solar Ponds Accelerated Actions 

The Performance monitoring data from GS32, GS50, S W09 1, S W 1 19, and S W 120 indicate that accelerated 
actions within the Solar Ponds area did not result in significant changes in water quality as of the end of WY03. 

10.4.12 100-, 300-, 400-, and 600-Area Closure Activities 

The Performance monitoring data from GS38 indicate that closure activities upstream of GS38 in the 100, 300, 
400, and 600 Areas did not result in significant changes in water quality as of the end of WY03. 

10.4.1 3 Building 664 Closure Activities 

The Performance monitoring data from GS21 and GS38 indicate that closure activities within the B664 area did 
not result in significant changes in water quality as of the end of WY03. 

10.4.14 Building 991 D&D 

Insufficient Performance monitoring data from SW021 are available to date to assess the affects of D&D activities 
at 8991 as of the end of WY03. Only two composite samples had been collected at SWO21 by the end of WY03. 

10.4.15 Building 371/374 D&D 

Insufficient Performance monitoring data from GS60 are available to date to assess the affects of D&D activities 
at B371/374 as of the end of WY03. Only one composite sample had been collected at GS60 by the end of 
WY03. 

December 2004 IO-2 70 



RF/EMM/WP-OJ-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

11. NEW SOURCE DETECTION MONITORING 
The NSD monitoring objective provides comprehensive coverage of the entire IA but is not specifically focused 
on individual actions within the IA. Performance monitoring of specific activities within the IA (or elsewhere) 
may be carried out under the Performance monitoring objective. This NSD objective monitors the performance of 
all remedial activities within the IA with respect to their impact on surface waters. However, it does not 
necessarily identify and locate a specific source within the IA6’. This monitoring objective provides for 
monitoring of all main drainages from the IA into the three main channels of Stream Segment 5. 

Several monitoring locations at the Site have flumes that have been installed for many years were beginning to 
show signs of deterioration during WY02. As such, the Site had identified two locations, based on their relative 
importance to the overall Site monitoring goals, as locations warranting replacement. The locations scheduled for 
flume replacement in FY03 were POC GS03 and POE SW093. 

Although SW093 continued to collect flow data of acceptable accuracy, concerns over continued deterioration 
and increased maintenance initiated the project to replace the flume. The construction phase of this project took 
place during the Second and Third Quarters of FY03. During construction, the equipment at the existing location 
was temporarily removed and any flows were diverted around the area through a temporary culvert. Due to the 
importance of the uninterrupted operation of POE SW093 to demonstrate Site compliance with RFCA water- 
quality Action Levels, a temporary monitoring point was established downstream of the construction area to 
demonstrate protection of surface-water quality. The following text outlines the location-specific flume 
replacement and the temporary monitoring protocols. 

The existing rectangular weir at SW093 was replaced with a 3-fOOt H-flume. This type of flume was chosen 
based on expected flow rates to be measured, the ability to pass debris, and a wide range of accurate flow 
measurement. The new flume is capable of accurately measuring flows from nearly zero to 3 1 cfs. Although 3 1 
cfs is below many of the historically estimated peak flow rates at SW093, the reduction of impervious surfaces as 
the Site moves toward closure will result in smaller peak flow rates. Consultation with the Site-Wide Water 
Balance modeling team has confirmed this assumption. 

To facilitate the collection of samples to be used for comparison with the applicable RFCA action levels during 
construction at SW093, the Site established a temporary monitoring location on North Walnut Creek (165 feet 
downstream of SW093; state plane E2085176, N751788). This location was given the identifier SW093T. 
Although no flow control structure was installed, the Site had previously collected stage data that were correlated 
with the flow data collected at the existing SW093 weir. A rating was established for the creek channel such that 
flow measurements could be continuously calculated from stage measurements at the channel center. The 
SW093T flow meter was programmed with this rating in order to control the automatic sampler to collect 
continuous flow-paced composite samples. These samples were collected using the identical protocols 
established for POE SW093. Although analytical results from this location were uploaded to the Site’s Soil 
Water Database (SWD) with the identifier SW093T, these results were used to calculate the applicable 30-day 
moving average values for POE SW093. All reporting of data collected at SW093T is noted, as appropriate. 
Once construction was complete, the equipment was re-installed at SW093. The intent was to maintain 
uninterrupted and representative surface-water monitoring during all phases of construction. 

0 

11.1 

This objective requires contaminant concentration data from surface-water samples taken at permanent 
monitoring locations located on the five main surface-water pathways to the Site retention ponds. Analyses are 
performed for each of the contaminants and parameters listed below in order to establish a baseline. After a 
baseline has been established, evaluations are performed as required by the decision rules. The basis for selecting 
these contaminants of concern and indicator parameters is described below. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

67 Location of a specific source would be performed under the Source Location monitoring objective described in Section 6 .  
a 
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Pu, U, and Am are primary contaminants of concern to the regulators and the public. 

Turbidity, pH, nitrate (NO;), and conductivity are analyses performed continuously because they are 
inexpensive per measurement and can be used as real-time indicators to provide or negate reasonable 
cause to analyze for other specific contaminants. 

Turbidity may indicate increased contaminant loads in general and increased Pu specifically. (Pu in 
surface water is generally bound to particulates). 

pH can be used to detect an acid or caustic spill. 

Nitrate can be used in real-time to detect chemical spills that include Pu nitrate. 

Conductivity can be used to corroborate a pH reading and to detect salt solution spills or significant 
concentrations of ionic contaminants. 

Precipitation data are used to determine whether a flow event results from rain or snowmelt runoff, an 
operational discharge68, or a spill. Precipitation data are collected at 12 locations across the Site. 
From these, effective precipitation for a given monitoring location drainage can be calculated. 

Water flow rate is needed to identify an event, trigger an automatic sampler, control the flow-paced 
sampling, and evaluate the magnitude of the spill or contaminant source (mass loading). 

Small changes to apparent base flow not attributable to rain and snow melt, or unusual runoff 
hydrograph shapes, may indicate a spill or operational discharge. 

This monitoring objective is limited to information collected at the IA boundary, as represented by surface-water 
monitoring stations SW022, SW091, SW093, SW027, and GS1069 (see Figure 11-1). This monitoring focuses on 
runoff into the three main drainage areas leaving the 1A: North Walnut Creek, South Walnut Creek, and the SlD / 
Pond C-2 drainage (see Figure 2-3). SW022 waters are normally monitored subsequently at GSIO, so there is 
some redundancy in this set of monitoring stations. SW022 has been included at the request of the EPA to 
provide increased sensitivity for its drainage area. Data from SW022 would also be used to aid the location of 
any new source detected at GSIO. 

For SW022 (10/1/96 - 9/30/99) and SW091, sampling is event-specific, focused on the time period during which 
the first-flush conditions prevail; specifically, during the rising limb of a direct runoff hydrograph after any storm 
event.70 Starting on 10/1/99, SW022 began collecting continuous flow-paced composite samples. For SW093, 
GSIO, and SW027, the analytical data used for the NSD objective will be the same data as collected from the 
continuous flow-paced sampling used for monitoring Segment 5 Action Level compliance (see Section 12). 

Only surface-water runoff from the 1A is included, (Le., baseflow, stormwater runoff flow, operational discharges, 
and spills to surface water). Spills are only included in this NSD monitoring as a secondary monitoring objective 
if an increase in flow rate is detected and cannot be attributed to precipitation runoff or other identified discharge. 
However, other management controls (e.g., Spill Prevention, Control, and Countermeasures Plan [SPCC; RFCSS 
20021 and Storm Water Pollution Prevention Plan [SWPPP; RFCSS 2001) address monitoring of spills as a 
primary objective. Three of these NSD locations also provide confirmation that containment measures for spills 
or accidental discharges have been effective through monitoring of the real-time indicator  parameter^.^' 

An operational discharge can be defined as a footing drain or sump discharged to ground, incidental water discharged to 
ground, spray water used for dust suppression during D&D, fire hydrant testing, a utility line break, etc. 

69 Subdrainage monitoring stations within the IA are used for Performance monitoring and source location but are excluded 
from the planned monitoring for this NSD decision rule. 

70 Descriptions of sample collection protocols are given in the RFETS Automated Surface-Water Monitoring Work Plan. 

” Real-time indicator measurement at SW022 and SWO91 has proven impractical due to the ephemeral nature ofthe flow at 
these locations. The real-time water quality probes require that their sensors remain wet at all times. Since these locations 
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Code 
SW093 

Indicator monitoring will be performed for the parameters specified at the top of each column of Table 11-1. The 
first three columns are AoIs monitored directly through sample analytical measurements. Although these three 
columns and rows have a different relationship than the others, they have been included so that all monitored 
parameters are shown on the same table. The remaining columns are indicator parameters that are monitored with 
inexpensive real-time probes in lieu of analyzing for the Aols identified at the left of each row. 

Measurement Device 
N. Walnut Cr. 1300’ 36” Suppressed Yes 

Table 11-1. Screening for New Source Detection: Aols vs. Indicator Parameters. 

upstream from the A-I 
Bypass 

Notes: 
used for NSD evaluation 

a Precipitation data are collected at site-wide locations. Precipitation data collection is not required at each NSD location, but site-wide data are 

Rectangular Sharp- 
Crested Weir; 3’ H- 
Flume installed 

11.2 W 0 3  MONITORING SCOPE 

Table 11-2. New Source Detection Monitoring Locations. 

GSIO 

sw022 

Location I Location I Primarv Flow I Telemetry 

outside inner fence 
S. Walnut Cr. upstream 9” Parshall Flume Yes 
from the B-1 Bypass 
Central Avenue Ditch at 9.5” Parshall Flume Yes 

I inner east fence I 

I I 5/29/03 I 
swo91 I Gully NE of Solar Ponds I 6” Cutthroat Flume I Yes 

I c-2 I Notch Weirs I 

are dry except during periods of direct runoff, the Site has historically employed ‘sump’ systems that use tap water to keep 
the sensors wet. These systems were designed to flush during direct runoff so that the tap water was replaced by runoff 
water. However, the relatively slow response time of the sensors often resulted in data that was poor or unusable. These 
sump systems were also susceptible to freezing during cold weather, which occasionally resulted in damage to the equipment. 
For these reasons, the Site has very limited real-time indicator data for SW022 and SWO91, and water-quality probes are not 
routinely deployed at these locations. 
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Location Code 
SW093 
swo91 
GSIO 
sw022 
SW027 

Figure 11-1. WY03 New Source Detection Monitoring Locations. 

Table 11-3. New Source Detection Field Data Collection: Parameters and Frequency. 

I I Parameter I . -. -. . . - . - . 

Discharge Real-Time pH, Conductivity, Turbidity, Nitrate Precipitation 
15-min continuous 15-min continuous NA 
15-min continuous See footnote 71 5-min continuous 
15-min continuous 15-min continuous NA 
15-min continuous See footnote 71 5-min continuous 
15-min continuous 15-min continuous NA 

a 

a 

Table 11-4. New Source Detection Sample Collection Protocols. 

Notes: Only SWO91 is sampled on the rising limb of the hydrograph, as  originally specified for this decision rule. Stations SW093, SW027, and GSIO are 
the Segment 5 Action Level (POE) monitoring stations (see Section 12). At these Segment 5 stations, NSD is performed by statistically testing the 
continuous flow-paced sample results required for the POE objective. The same test criterion will be used, except that continuous flow-paced 
samples will be tested against flow-paced variability. These locations will collect more than the target 12 samples for the NSD objective. All results 
collected at these locations under the POE objective will be used in the NSD objective. 

a Sample types are defined in the RFETS Automated Surface-Water Monitoring Work Plan. 

Storm-event sampling at locations which are often dry and normally only receive direct runoff is opportunistic. These locations may see flow only during 
E Sample frequency distribution during the year for SW093, GSIO, and SW027 (POEs) is given in Section 12. 

wet months. Every attempt is made to achieve the target sample frequency; however, this is not always possible. 
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Location Code 
SWO93" 31 (12) 
swo91 6 (12) 
GS1 Oa 28 (12) 

SW027a 8 (12) 

Pu, U, Am: WY03 Actual (Target) 

sw022 10 (12) 

11.3 DATA EVALUATION 

Indicator monitoring is performed for the parameters specified at the top of each column of Table 11-1. The first 
three columns are AoIs monitored directly through sample analytical measurements. The remaining columns are 
indicator parameters that are monitored with real-time probes in lieu of analyzing for the Aols identified at the left 
of each row. If a significant increase is detected in any one of these indicator parameters, then there is reasonable 
cause to suspect the presence of the Aol identified at the left end of the row in which an "X" appears. For 
example, if the nitrate probe detects a high nitrate concentration, then the Site would have reasonable cause to 
suspect the presence of Pu nitrate, extreme pH, cadmium nitrate, and, of course, high nitrate, all of which are AoIs 
for Segment 5. If there were reasonable cause to suspect the presence of these Aols, then the Site would perform 
additional analytical procedures specific for the analytes of interest. 

Data collected by water-quality probes at NSD locations are considered and evaluated, at a minimum, in the 
following ways: 

0 Daily average values are checked qualitatively (daily on work days) using the radio telemetry 
equipment. 

A general qualitative evaluation of data is performed (generally monthly). 

A detailed work-up of 15-minute data is generated and archived (generally monthly), and 

A detailed work-up and evaluation of daily averages is completed and archived (generally monthly). 

0 

0 

0 

Each of these data evaluation activities is completed for all water-quality parameters measured by the probes. 
Additional evaluation may be performed for a variety of reasons including spill investigations, special requests, 
and studies of probe performance. The above listed data evaluation activities are described individually, in 
greater detail in Appendix B.5: Real-Time Water-Quality Parameters. Due to the relatively high error associated 
with the nitrate sensor readings (see footnote in Appendix B.5.1), nitrate data are not presented in this section. 
Nitrate data are presented in Appendix B.5.2 for reference. Plots of the other mean daily water-quality parameter 
values are given below. More detailed data for all parameters are presented in Appendix B.5.2. 

Generally, analytical data evaluation is performed as data become available, especially if an initial qualitative 
screening based on process knowledge indicates that an analytical result is higher than normal for a particular 
location. The desired evaluation frequency is semi-monthly, within one week of the 151h and last day of any given 
month. 

Screening for reasonable cause to suspect a new source: 

IF The mean concentration of any of the screening indicator variables in Table 11-1 exceeds 
the 95% UTL/LTL of baseline for that variable, 72 

72 Closure activities are expected to result in modifications to contaminant source areas, drainage pathways, and runoff 
distribution. Such changes in water quality would not necessarily be indicative of a release. Consequently, tolerance limits 
are being used here to help identify acute releases of contaminants as opposed to long-term changes in water quality. The 
shortcoming of this approach is that chronic releases may not be indicated by comparison with tolerance limits;'however, 
significant chronic trends should be measured through the POE and POC monitoring objectives. Evaluation will address 
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The Site will evaluate the need for further action under FWCA ALF, such as source 
evaluation and control. Evaluations will address persistence, trends, and risk of Action 
Level exceedances at POEs. 

THEN 

Table 7 7-6. New Source Detection Monitoring Analytical Data Evaluation. 

Location code ~ 

SW093 
swo91 

Notes: 

~~ 

Evaluation Typea 
95% UTLs; Loading Analysis 
95% UTLs 

a Details on the e valuation of 

I GSIO I 95% UTLs: Loadina Analvsis I 
I sw022 I 95% UTLs I 
I SW027 I 95% UTLs; Loading Analysis I 

analytical results are given in the RFETS Automated Surface-Water Monitoring Woi rk Plan. 

The following sections present the NSD monitoring data evaluations on a location-specific basis. Each section 
includes a table of summary statistics for the location-specific analytes of interest, 95% UTL plots, box plots, and 
plots of the temporal variation of suspended solids Pu and Am activity. 

The following evaluations include all results that were not rejected through the verification and validation 
process. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested 
‘reruns’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is 
calculated by summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

For the summary tables, when a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory 
due to blank correction, then a value of 0.0 pCi/L is used for calculation purposes. When TSS results are returned 
from the laboratory as ‘undetect’, one-half of the detection limit is used for calculation purposes. 

The method for calculating UTLs is given in Appendix B. 1 : Data Evaluation Methods. For this report, the three 
year period of WYO 1-03 was used to calculate the UTL values. UTL lines are shown on the plots only for the 
determined distribution. When the data may satisfy either distribution, both UTL lines are plotted; when no 
distribution is determined, no line is plotted. A common legend is used in all UTL plots. 

Box plots were calculated using S-Plus@ statistical evaluation software. For these plots, when a negative 
radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to blank correction, then a value of 0.0 
pCi/L is used for calculation purposes. A key describing the components of the box plots is given in Appendix 
B.1: Data Evaluation Methods. 

The temporal variation of suspended solids activity plots are included as an indication of changes in the 
contamination characteristics of a particular drainage basin. A suspended solids activity that decreases over time 
may indicate that contaminant sources have been removed from the drainage, clean solids have become more 
available to runoff, or contaminant sources have been naturally attenuated over time. Similarly, a suspended 
solids activity that increases over time may indicate that new contaminant sources have become available for 
transport in the drainage. TSS analysis is only performed for composite samples that are collected over a period 
of less than the TSS hold time (7 days). Consequently, not all samples collected at the locations below were 
analyzed for TSS. Only values greater than the detection limit (generally 5 mg/L for TSS, 0.015 pCi/L for Pu and 
Am) are included. 

Plots of mean daily water temperature, pH, specific conductivity, and turbidity are also included.73 The methods 
used for the water-quality parameter evaluations are given in Appendix B.5: Real-Time Water-Quality 
Parameters. The loading analysis for GSIO, SW027, and SW093 is presented in Section 5 .  

persistence, trends, and risk of Action Level and/or Standard exceedances at POEs and POCs. On a random basis, 5% of the 
data is expected to exceed the UTL. 

73 Mean daily water-quality values are given for days of measurable flow. Some data may be missing due to equipment 
failures and removal for calibration. 
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Analyte Samples Median 8Sth Percentile Maximum 
[N] [pCilL] [pCilL] [pCilL] 

P~-239,240 82 0.050 0.129 0.642 
Am-24 1 79 0.048 0.114 0.396 
Total Uranium 82 3.39 5.19 7.20 

11.3.1 Location GSlO 

Monitoring location GS 10 is located on South Walnut Creek at the perimeter of the IA just upstream of the B- 

95% UTL 
[pCilL] 
0.377a 
0.24ga 
7.80a 

Series Ponds. Figure 3-29 shows the drainage area for GSlO. The 100,300,400, 500,600,700, 800, and 900 
areas all contribute flow to GS 10. 

Monitoring data collected at GSlO show the highest Pu and Am activities measured for the NSD monitoring 
locations (Table 11-7). Figure 11-2 and Figure 11-3 show the UTL plots for Pu and Am, respectively. During 
WY01-03, a single Pu result was greater than the calculated UTL, with moderate variability in the results. 
During WY01-03, two Am results were greater than the calculated UTL, with significant variability in the results. 
These higher Pu and Am a~tivit ies '~ resulted in reportable 30-day averages under the POE monitoring objective 
(Section 12). In response, the Site was required to continue the ongoing source evaluations to address these 
reportable values. A summary of the extensive investigations is given in Section 6.3. 

Table 11-7 shows moderate total uranium activities at GSlO. Figure 11-4 shows the UTL plot for total uranium. 
During WY01-03, no uranium results were greater than the calculated UTL. 

GSlO shows a downward trend in suspended solids activity (Figure 11-6) for both Pu and Am. 

Tab de 11-7. Summary Statistics for Radionuclide Results from GS10: WYO1-03. 
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Figure 11-2. 95% UTL Plot for Pu-239,240 at GSlO: WYO1-03. 

74 The Am result above the UTL in WY03 (4/17/03; 0.396 pCi/L) did not result in reportable 30-day averages. 
0 
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Figure 11-3. 95% UTL Plot for Am-241 at GSlO: WYO1-03. 
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Figure 11-4. 95% UTL Plot for Total Uranium at GS10: WYOl-03. 
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Figure 11-6. Temporal Variation of Suspended Solids Activity at GS10: WY97-03. a 
December 2004 11-9 



W/EMM/WP-OQ-SWMANLRPTO3. (/N 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

Mean daily water-quality parameter data are plotted in Figure 11-7 through Figure 11-14 along with the mean 
daily flow rate. Figure 11-7 and Figure 11-8 show the expected annual variation in water temperature. 
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Figure 11-7. Mean Daily Water Temperature at GS10: WY03. 
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Figure 11-9 and Figure 11-10 show elevated conductivities during the winter months, most likely a result of road 
and walkway deicing operations. The effects of changes in deicing products starting in W O O  can be clearly seen 
in Figure 11-10. 
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Figure 1 1 - 1  1 and Figure 11-12 show the mean daily pH varying between 6.5 and 8.5. 
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Figure 11-17. Mean DailypH at GS10: WY03. 
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Finally, Figure 1 1-13 and Figure 1 1 - 14 show elevated turbidity measurements tracking the flow rate in time and 
magnitude, as expected when higher flow rates transport more suspended solids. 
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Figure 11-13. Mean Daily Turbidity at GS10: WY03. 
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Figure 11-14. Mean Daily Turbidity at GS10: WY97-03. 

December 2004 11-13 



RF/EMM/WP-O4-S WMANLRPTO3. UN 
RFETS Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

Analyte Samples Median 85'" Percentile 
[N] [pCilL] [pCilL] 

P~-239,240 29 0.094 0.164 
Am-24 1 29 0.025 0.043 
Total 29 0.810 1.27 
U rani urn 

11.3.2 Location SW022 

Monitoring location SW022 is located at the end of Central Avenue Ditch just upstream of the diversion structure 
that routes flows to South Walnut Creek and GS 10. Figure 3- 125 shows the drainage area for SW022. The 100, 
400,600, 800, and 900 areas all contribute flow to SW022. 

Monitoring data collected at S W022 show moderate median Pu and Am activities (Table 1 1 -8), although several 
higher results have been measured (Figure 1 1 - 18). Figure 1 1 - 15 and Figure 1 1 - 16 show the Pu and Am UTL 
plots, respectively. During WY01-03, a single Am result was marginally greater than the calculated UTL. 
Subsequent results were at normal levels, and no persistent trend is noted. For Pu, no distribution was 
determined. Figure 1 1- I8 shows a single 'suspect' Pu value. However, subsequent results were at normal levels, 
and no persistent trend is noted. 

Monitoring data collected at SW022 show low median total uranium activities (Table 11-8). Figure 11-17 shows 
that a single total uranium result was marginally greater than the calculated UTLs. However, the measured value 
was low, and subsequent results were all less than the UTLs. 

The temporal variation of suspended solids activity (Figure 1 1  -19) shows a noticeable trend downward. 

Maximum 95% UTL 
[pCilL] [pCilL] 
0.327 NA' 
0.122 O.l lga 
2.99 2.04" 

Table 11-8. Summary Statistics for Radionuclide Results from SW022 in WYOl-03. 

Analyte Samples Median 85'" Percentile 
[N] [pCilL] [pCilL] 

P~-239,240 29 0.094 0.164 
Am-24 1 29 0.025 0.043 
Total 29 0.810 1.27 
U rani urn 

Maximum 95% UTL 
[pCilL] [pCilL] 
0.327 NA' 
0.122 O.l lga 
2.99 2.04" 
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Figure 11-15. 95% UTL Plot for Pu-239,240 at SW022: WYO1-03. 
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Figure 11-16. 95% UTL Plot for Am-241 at SW022: WYO1-03. 
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Figure 11-18. Radionuclide Box Plots for SW022: WYO1-03. 
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Figure 11-19. Temporal Variation of Suspended Solids Activity at SW022: WY97-03. 
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Analyte Samples Median 85'" Percentile Maximum 
[ N] [ p C il l]  [pCilL] [ pC ilL] 

Pu-239, 240 19 0.015 0.123 0.188 
Am-24 1 19 0.004 0.016 0.031 
Total Uranium 19 1.27 2.08 3.63 

11.3.3 Location SW027 

Monitoring location SW027 is located at the end ofthe SID at the inlet to Pond C-2. Figure 3-128 shows the 
drainage area for SW027. The 100,400,600, 800, and 900 areas all contribute flow to SW027. 

Monitoring data collected at SW027 show low Pu and Am activities, though some higher results have been 
obtained (Table 1 1-9). Figure 1 1-20 and Figure 11-21 show the UTL plots for Pu and Am, respectively. During 
WY01-03, no Pu or Am results were greater than the calculated UTLs, with significant variability in the results. 

Table 1 1-9 shows low total uranium activities at SW027. During WYOI-03, no results were greater than both 
UTLs (Figure 11-22). 

SW027 shows no significant temporal trend in suspended solids activity (Figure 11-24) for the few TSS results 
obtained. 

95% UTL 
[pCilL] 
0. 547a 
0.038" 

3.88a13.38b 

Table 11-9. Summary Statistics for Radionuclide Results from SW027: WYO1-03. 
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Figure 11-20. 95% UTL Plot for Pu-239,240 at SW027: WYO1-03. 
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Figure 11-21. 95% UTL Plot for Am-241 at SW027: WYO1-03. 
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Figure 11-22. 95% UTL Plot for Total Uranium at SW027: WYOl-03. 
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Mean daily water-quality parameter data are plotted in Figure 11-25 through Figure 11-32 along with the mean 
daily flow rate. Figure 1 1-25 and Figure 1 1-27 show the expected annual variation in water temperature. 
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Figure 11-25. Mean Daily Water Temperature at SW027: WY03. 
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Figure 11-27 and Figure 1 1-28 show elevated conductivities during the winter months, most likely a result of road 
and walkway deicing operations. 
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Figure 11-28. Mean Daily Specific Conductivity at SW027: WY97-03. 
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Figure 11-29 and Figure 11-30 show the mean daily pH varying between 7.2 and 8.2. 
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Figure 11-29. Mean Daily pH at SW027: WY03. 
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Finally, Figure 11-3 1 and Figure 11-32 show elevated turbidity measurements tracking the flow rate in time and 
magnitude, as expected when higher flow rates transport more suspended solids. 
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Figure 11-32. Mean Daily Turbidity at SW027: WY97-03. 

December 2004 11 -23 

L 

3.5 

3 

2.5 

2 ;  

c .- 
i3 

1.5 2 
L L  

1 

0.5 

0 



RF/EMM/WP-04-SWMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

11.3.4 Location SWQ91 

Monitoring location SW091 is located at the end of a small drainage swale just upstream of North Walnut Creek. 
Figure 3-137 shows the drainage area for SWO91. The area east of the Solar Ponds contributes runoff to SWO91 

Monitoring data collected at SWO91 show moderate Pu and Am activities, though some higher results have been 
obtained (Table 1 1-10). Figure 1 1-33 and Figure 1 1-34 show the UTL plots for Pu and Am, respectively. During 
WYOI-03, no Pu or Am results were greater than the calculated UTLs, with little variability in the results. 

Table 11-10 shows low total uranium activities at SW091. During WYOI-03, no results were greater than the 
UTL (Figure 11-35). 

The temporal variation of suspended solids activity (Figure 11-37) shows a recent increase in TSS activity 
(pCi/g). This increase may be the result of the recent regrading of the Solar Ponds Area (completed 12/02) and 
the increased mobilization of contaminated soils and sediments. 

Table 11-10. Summary Statistics for Radionuclide Results from SWO91: WYO1-03. 

t Analvte I SamDles I Median I 85th Percentile I Maximum I 95%UTL 1 

a Lognormal distribution; Normal distribution; '' Undetermined distribution. 
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Figure 11-33. 95% UTL Plot for Pu-239,240 at SWO91: WYO1-03. 
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Analyte Samples [N] Median [pCilL] 85'h Percentile [pCilL] 
P~-239,240 93 0.008 0.033 
Am-24 1 92 0.008 0.025 
Total Uranium 93 2.70 3.77 

11.3.5 Location SW093 

Maximum [pCilL] 95% UTL [pCilL] 
0.384 0.087" 
0.113 0.059" 
5.23 5.22"/4.82' 

Monitoring location SW093 is located on North Walnut Creek at the perimeter of the IA 1300' upstream of the A- 
Series Ponds. Figure 3-140 shows the drainage area for SW093. The 100,300, 500,700, and 900 areas all 
contribute flow to SW093. 

Monitoring data collected at SW093 show low median Pu and Am activities (Table 11-1 l), although several 
higher results have been obtained (Table 1 1 - 1 1 and Figure 1 1-4 1). Figure 1 1-38 and Figure 1 1-39 show the UTL 
plots for Pu and Am, respectively. During WYO1-03, several Pu and Am results were greater than the calculated 
UTLs. None of the Am activities during WYO1-03 resulted in reportable 30-day averages under the POE 
monitoring objective (Section 12). The two highest Pu results during WY03 did result in reportable Pu values. In 
response, the Site was required to perform a source evaluation to address these reportable values. A summary of 
the extensive investigations is given in Section 6 above. 

Table 11-1 1 shows low uranium activities at SW093. The UTL plot (Figure 11-40) shows four results within the 
range of the calculated UTLs. However, none of the results are indicated as 'suspect' by the boxplot (Figure 
11-41). These higher results during WYO2-03 are likely the result of dry conditions and the resulting lack of 
direct runoff to attenuate the uranium in baseflow. Baseflow at SW093 is sustained by seep and footing drain 
flow which are likely to contain higher uranium activities (natural and possibly anthropogenic) than direct runoff. 
In fact, the average flow rates for these samples were the 5th, 61h, 1 l*, and 13th lowest for the 238 samples 
collected at SW093 through WY03. Figure 8-1 14 shows the variation of total uranium with flow rate at SW093. 

SW093 shows a decreasing temporal trend in suspended solids activity (Figure 11-42), but the correlation is 
weak. 

Table 11-1 1. Summary Statistics for Radionuclide Results from SW093: WYO1-03. 

Analyte I Samples [N] I Median [pCilL] I 85'h Percentile [pCilL] 
Pu-239,240 I 93 0.008 I 0.033 

I Maximum [pCilL] I 95% UTL [pCilL] 
I 0.384 0.087" 

Am-24 1 I 92 0.008 0.025 
Total Uranium [ 93 I 2.70 I 3.77 

I 0.113 0.059" 
5.23 I 5.22"/4.82' 
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Figure 11-39. 95% UTL Plot for Am-241 at SW093: WYOl-03. 
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Figure 11-40. 95% UTL Plot for Total Uranium at SW093: WYO1-03. 
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Mean daily water-quality parameter data are plotted in Figure 11-43 through Figure 11-50 along with the mean 
daily flow rate. Figure 11-43 and Figure 1 1-44 show the expected annual variation in water temperature. 
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Figure 11-43. Mean Daily Wafer Temperature at SW093: WY03. 
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Figure 11-45 and Figure 1 1-46 show elevated conductivities during the winter months, most likely a result of road 
and walkway deicing operations. The effects of changes in deicing products starting in WYOO can be clearly seen 
in Figure 11-46. 
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Figure 1 1-47 and show the mean daily pH varying between 6.8 and 8.3. 
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Figure 11-47. Mean Daily pH at S W093: WY03. 
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Finally, Figure 1 1-49 and Figure 1 1-50 show elevated turbidity measurements tracking the flow rate in time and a magnitude, as expected when higher flow rates transport more suspended solids. 
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Figure 1 1-49. Mean Daily Turbidity at S W093: WY03. e 
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Figure 11-50. Mean Daily Turbidity at SW093: WY97-03. 
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11.4 NEW SOURCE DETECTION SUMMARY 

11.4.1 Location GSlO 

0 During WY01-03, a single Pu result was greater than the calculated UTL, with moderate variability in the 
results. During WY01-03, two Am results were greater than the calculated UTL, with significant 
variability in the results. These higher Pu and Am activities resulted in reportable 30-day averages under 
the POE monitoring objective (Section 12). In response, the Site was required to continue the ongoing 
source evaluations to address these reportable values. A summary of the extensive investigations is given 
in Section 6.3. 

During WY01-03, no uranium results were greater than the calculated UTL. 

GSlO shows a downward trend in suspended solids activity for both Pu and Am suggesting a reduction of 
contamination levels in the GS 10 drainage. 

0 

0 

11.4.2 Location SW022 

0 During WY01-03, a single Am result was marginally greater than the calculated UTL. Subsequent 
results were at normal levels, and no persistent trend is noted. For Pu, no distribution was determined, 
but the Pu boxplot shows a single ‘suspect’ value. However, subsequent results were at normal levels, 
and no persistent trend is noted. 

During WY01-03, a single total uranium result was marginally greater than the calculated UTLs. 
However, the measured value was low, and subsequent results were all less than the UTLs. 

0 

0 SW022 shows a downward trend in suspended solids activity for both Pu and Am suggesting a reduction 
of contamination levels in the SW022 drainage. a 

11.4.3 Location SW027 

0 

0 

During WYOI-03, no Pu or Am results were greater than the calculated UTLs. 

During WYO1-03, no total uranium results were greater than the UTL. 

SW027 shows no significant temporal trend in suspended solids activity for the few TSS results obtained. 

11.4.4 Location SWO91 

0 

0 

0 

During WY01-03, no Pu or Am results were greater than the calculated UTLs. 

During WYO1-03, no total uranium results were greater than the UTL. 

The temporal variation of suspended solids activity shows a recent increase in TSS activity (pCi/g). This 
increase may be the result of the recent regrading of the Solar Ponds Area (completed 12/02) and the 
increased mobilization of contaminated soils and sediments. 

11.4.5 Location SW093 

0 During WYO1-03, several Pu and Am results were greater than the calculated UTLs. None of the Am 
activities during WYO 1-03 resulted in reportable 30-day averages under the POE monitoring objective 
(Section 12). The two highest Pu results during WY03 did result in reportable Pu values. In response, 
the Site was required to perform a source evaluation to address these reportable values. A summary of 
the extensive investigations is given in Section 6 above. 
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0 The UTL plot for total uranium shows four results within the range of the calculated UTLs. However, 
none of the results are indicated as ‘suspect’ by the boxplot. These higher results during WYO2-03 are 
likely the result of dry conditions and the resulting lack of direct runoff to attenuate the uranium in 
baseflow. Baseflow at SW093 is sustained by seep and footing drain flow which are likely to contain 
higher uranium activities (natural and possibly anthropogenic) than direct runoff. 

SW093 shows a decreasing temporal trend in suspended solids activity, suggesting a reduction of 
contamination levels in the SW093 drainage, but the correlation is weak. 

0 
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0 12. STREAM SEGMENT 5 POINT OF EVALUATION MONITORING 
This monitoring objective deals with POE monitoring of Segment 5 for adherence with the RFCA Action Level 
Framework (ALF). Responses to reportable values relative to Action Levels at POEs are different than the 
responses associated with contaminated runoff before it reaches Segment 5 or after it enters Segment 4. IA 
monitoring upgradient of Segment 5 is designed to detect new contaminant sources within the IA. Downstream, 
Segment 4 is monitored at POCs to protect designated uses, the ecology, and the public health. 

Data collected during RFCA monitoring have resulted in reportable levels for Pu and Am under the RFCA action 
level criteria at the designated POEs. Such reportable values have required source evaluation and the 
development of a mitigation plan, when appropriate. These reportable values have caused the Site to invoke the 
Source Location decision rule, perform special monitoring tailored to the specific source evaluation, and take 
action upstream of Segment 5 to protect Segment 5 from contaminant sources that caused such reportable values. 

Several monitoring locations at the Site have flumes that have been installed for many years were beginning to 
show signs of deterioration during WY02. As such, the Site had identified two locations, based on their relative 
importance to the overall Site monitoring goals, as locations warranting replacement. The locations scheduled for 
flume replacement in FY03 were POC GS03 and POE SW093. 

Although SW093 continued to collect flow data of acceptable accuracy, concerns over continued deterioration 
and increased maintenance initiated the project to replace the flume. The construction phase of this project took 
place during the Second and Third Quarters of FY03. During construction, the equipment at the existing location 
was temporarily removed and any flows were diverted around the area through a temporary culvert. Due to the 
importance of the uninterrupted operation of POE SW093 to demonstrate Site compliance with RFCA water- 
quality Action Levels, a temporary monitoring point was established downstream of the construction area to 
demonstrate protection of surface-water quality. The following text outlines the location-specific flume 
replacement and the temporary monitoring protocols. 

The existing rectangular weir at SW093 was replaced with a 3-foot H-flume. This type of flume was chosen 
based on expected flow rates to be measured, the ability to pass debris, and a wide range of accurate flow 
measurement. The new flume is capable of accurately measuring flows from nearly zero to 3 1 cfs. Although 3 1 
cfs is below many of the historically estimated peak flow rates at SW093, the reduction of impervious surfaces as 
the Site moves toward closure will result in smaller peak flow rates. Consultation with the Site-Wide Water 
Balance modeling team has confirmed this assumption. 

To facilitate the collection of samples to be used for comparison with the applicable RFCA action levels during 
construction at SW093, the Site established a temporary monitoring location on North Walnut Creek (165 feet 
downstream of SW093; state plane E2085176, N751788). This location was given the identifier SW093T. 
Although no flow control structure was installed, the Site had previously collected stage data that were correlated 
with the flow data collected at the existing SW093 weir. A rating was established for the creek channel such that 
flow measurements could be continuously calculated from stage measurements at the channel center. The 
SW093T flow meter was programmed with this rating in order to control the automatic sampler to collect 
continuous flow-paced composite samples. These samples were collected using the identical protocols 
established for POE SW093. Although analytical results from this location were uploaded to the Site’s Soil 
Water Database (SWD) with the identifier SW093T, these results were used to calculate the applicable 30-day 
moving average values for POE SW093. All reporting of data collected at SW093T is noted, as appropriate. 
Once construction was complete, the equipment was re-installed at SW093. The intent was to maintain 
uninterrupted and representative surface-water monitoring during all phases of construction. 

12.1 

The analytical decision inputs are those analytes specified as the Segment 5 Aols per Table 12-1, as sampled at 
the POEs for Stream Segment 5. RFCA provides specific criteria for virtually every possible contaminant for the 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

a 
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main stream channels of Segment 5. In developing the IMP, the DQO team identified a subset of those 
contaminants that are of sufficient interest to warrant monitoring under ALF. 

Segment 5 includes North and South Walnut Creek between the IA and the terminal ponds, and the SID between 
the IA and Pond C-2. Monitoring will be performed for Stream Segment 5 only as represented by POEs 995POE, 
S W093, S W027, and GS 10 (see Figure 2- I ). 

Sampling for Aols at POEs is performed by collecting continuous flow-paced composite samples. The 
recommended monitoring design detailed in the IMP is to take samples for WY03 as specified in Table 12-5 and 
Table 12-6. The intent is to take no less than one sample per quarter and no more than four composite samples 
per month from each of the three monitoring locations. 

Table 12-5 presents the approximate location-specific number of samples per month based on recommendations 
by statisticians at Pacific Northwest National Laboratory (PNNL) that worked with the DQO working group. 
There are both practical and statistical advantages to this sample allocation design. Averaging a larger number of 
samples is more expensive, but it protects the Site from regulatory action in response to a spurious, non- 
representative monitoring result. 

There are secondary advantages to this monitoring plan. A larger number of samples allows for estimates of 
variability that can be used to refine the monitoring plan over time. The monitoring program specified in the IMP 
is a technically defensible approach that represents a compromise between a statistical design, a design based on 
professional judgment, and a design based on budgetary constraints. This design will generate data that are 
representative of actual contaminant levels and loads. 

This design is consistent with the intent of the 30-day moving average specified in RFCA but allows some 
flexibility. Where there is no significant flow, there may be no samples completed within a 30-day period, and 
where the flows, loads, and variability are expected to be higher, sample numbers are also higher. Note that flow- 
paced monitoring will continue during dry periods, although flows may be so low that it takes more than 30 days 
to f i l l  the composite sample container. 

Indicator parameters are measured using real-time water-quality probes as discussed in Section 10.3.9 for the 
NSD monitoring objective. These data may be used in this decision rule for correlations and trending. 
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Total Pu- 
239,240 

Table 12-1. RFCA Segment 5 Aols. 

Known carcinogen. Known past measurements (within the past 8 
years) have exceeded RFCA Action Levels. This provides reasonable 
cause to expect future measurements in excess of RFCA Action 

Radionuclides: 

Turbidity 

Nitrate 

Flow 

Metals: 

Turbidity is a general indicator of elevated contaminant levels and may 
be correlated with Pu. 

Past releases near RFCA stream standards and action levels 
upstream of ponds provide reasonable cause to expect future releases 
in excess of RFCA stream standards and action levels. ITS 
discharges are often high in nitrate and may challenge RFCA action 
levels. 
Required to detect flow events, pace automated samplers, evaluate 
contaminant loads, and plan pond operations and discharges. Affects 
nearly every decision rule, and is the most commonly discussed 
attribute of Site surface waters. 

Real Time Monitoring of 
Physical and Indicator 
Parameters: 

These parameters provide real- 
time alarms for a wide variety of 
regulated contaminants, and are 
also a required component of 
monitoring for Aols. 
They require no laboratory 
analyses, and are the Site's 
most cost effective defensive 
monitoring. 

Votes: ITS = Interceptor Trench System; 

Total U-233,234, 
U-235, U-238 

Total Am-241 

Tritium 
(995POE Only) 
Total Be 

Total Cr 

Dissolved Ag 

Dissolved Cd 

Known renal toxicity. Present on Site. Past measurements provide 
reasonable cause to expect future measurements in excess of RFCA 
Action Levels. 
Known carcinogen. Present on Site. Known past measurements have 
exceeded RFCA Action Levels. This provides reasonable cause to 
expect future measurements in excess of RFCA Action Levels. 
Tritium is an Aol for the cities, due to the past release of tritium 

Known to cause berylliosis in susceptible individuals when exposed by 
inhalation. May also cause contact dermatitis. Present on Site. Will 
be monitored as an indicator of releases from process and waste 
storage areas. 
Physiological and dermal toxicity. High level of regulatory concern 
due, in part to the chromic acid incident of 1989. Low levels can cause 
significant ecological damage. 
Highly toxic to fish at low levels if chronic. State of Colorado has 
temporarily removed its stream standard for silver, while under study. 
The study has been completed, and the standard will be reinstated at 
the next triennial review of South Platte stream standards, if not 
before. Used on Site only for photographic development. Routinely 
accepted by POTWs as municipal waste, but discharge is regulated. 
May be removed from this list later, if data do not support concern. 
Highly toxic to fish at low levels if chronic. Known human carcinogen 
(prostate cancer) and depletes physiologic calcium. Used on Site in 
plating processes. Monitoring data for the Interceptor Trench System 
(ITS) and the proposed discharge of untreated ITS waters into Walnut 
Creek provide reasonable cause to expect future releases in excess of 

(1973). 

I RFCA Action Levels. 
I Required to evaluate metals analyses, due to its effect on solubility of Hardness 

PH 

Conductivity 

Toxicity to humans and ecology. Regulatory concern due to chromic 
acid incident. Real-time monitoring is inexpensive and effective 
method of detecting acid spills such as (chromic acid or Pu nitrate) or 
failure of treatment systems. 
Conductivity is an indicator of total dissolved solids, metals, anions, 
and pH. Real-time monitoring of conductivity is an inexpensive 
indicator of overall water quality. 
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Location Code Location Primary Flow Measurement 

GSlO 
SW027 

SW093 

Device 
S. Walnut Cr. upstream from the B-1 Bypass 
SID just upstream of Pond C-2 

N. Walnut Cr. 1300’ upstream from the A-I 
Bypass Sharp-Crested Weir; 3’ H- 

9” Parshall Flume 
Dual Parallel 120” V-Notch 
Weirs 
36” Suppressed Rectangular 

Flume installed 5/29/03 
995POE WVVTP effluent stream at UV disinfection 60” V-Notch Weir 

12.2 W 0 3  MONITORING SCOPE 

Table 12-2. POE Monitoring Locations. 

Telemetry 

Yes 
Yes 

Yes 

Yes 

Location 
Code 

GSlO 
SW027 
SW093 
995POE 

Figure 12-1. WY03 Point of Evaluation Monitoring Locations. 

Parameter 
Discharge Real-Time pH, Conductivity, 

Turbidity] Nitrate 
15-min continuous 15-min continuous 
15-min continuous 15-min continuous 
15-min continuous 15-min continuous 
NA; daily discharge data provided by 
8995 building personnel used in 
analytical data evaluations 

NA 
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Location Code 
GSIO 28 (34 per year) 
SW027 
SW093 31 (36 per year) 
995POE 37 (36 per year") 

Frequency? W 0 3  Actual (Target) 

8 (1 7 per year) 

Tah 

Type' 
Continuous flow-paced composites 
Continuous flow-paced composites 
Continuous flow-paced composites 
Continuous flow-paced composites 

Location Code 
GSIO 28 (34 per year) 
SW027 
SW093 31 (36 per year) 
995POE 37 (36 per year") 

Frequency? W 0 3  Actual (Target) 

8 (1 7 per year) 

Type' 
Continuous flow-paced composites 
Continuous flow-paced composites 
Continuous flow-paced composites 
Continuous flow-paced composites 

Sample typks are-defined in the WETS Automated Surface-Water Monitoring Work Plan. 
Groups of three composite samples will be combined for analysis, resulting in 12 analytical results annually 

Location Dissolved Ag, Total Be, Dissolved Cd, Total Cr Hardness Tritium 
Code Actual (Target) Actual Actual 

(Target) (Target) 
GSIO 28 (34) 28 (34) NA 
SW027 8 (17) 8 (17) NA 
SW093 31 (36) 31 (36) NA 
995POE NA NA 12 (12) 

a 

Pu, U, and Am 
Actual (Target) 

28 (34) 
8 (17) 
31 (36) 
12 (12) 

12.3 DATA EVALUATION 

Sampling for Aols at POEs is performed by collecting continuous flow-paced composite samples. Indicator 
parameters are measured using real-time water-quality probes. The AoIs are evaluated using 30-day moving 
averages, as specified in RFCA and implemented by the ALF or DQO working groups involving consensus of all 
parties to RFCA. Pu, Am, U, Be, Cr, dissolved Ag, and dissolved Cd are evaluated using volume-weighted 30- 
day moving averages at POEs". Indicator parameters are evaluated qualitatively to assess chronic trends and 
annual variability. 

75 The 30-day average for a particular day is calculated as a volume-weighted average of a 'window' of time containing the 
previous 30-days which had flow. Each day has its own discharge volume (measured at the location with a flow meter) and 
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The parties to RFCA agree that continuous monitoring probes will be used as indicators that may suggest a need 
for additional monitoring, mitigating action, or  management decision. The parties agree that compliance and 
enforcement issues will be resolved based on standard analytical procedures required by the applicable agreement 
or regulations (e.g. RFCA or CERCLA). The parties agree that continuous monitoring field probes should NOT 
be used to determine compliance or serve as a basis for enforcement action, unless the applicable regulation 
specifies such a probe as the enforceable analytical method for a particular measurement. 

Generally, analytical data evaluation is performed as preliminary data become available. If an initial qualitative 
screening indicates that an analytical result is higher than the action level for a particular Aol, then the 30-day 
average is calculated immediately upon receipt of  the preliminary result. The desired evaluation frequency is 
semi-monthly, within one week of the 15* and last day of  any given month. 

The appropriate summary statistic for any Aol in the main stream channels of Stream 
Segment 5 ,  as monitored at the designated POEs, exceeds the appropriate RFCA action 

The Site must notify EPA and CDPHE, evaluate for source location, and implement 
mitigating action77 if appropriate7'. 

IF 

(Table 12-8) 

THEN 

Location Code 
GS10 
SW027 
SW093 
995POE 

Table 12-7. 

Table 12-8. 

Evaluation Typea 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 

PO€ Monitoring Analytical Data Evaluation. 

POE Monitoring RFCA Action Levels. 

Note: The above action levels only apply to 30-day average values. Comparisons to other values are provided for reference only. 

activity (analytical result from the sample in place at the end of that day). Therefore, there are 365 30-day moving average 
values for a location that flows all year (366 values in a leap year). At locations which monitor pond discharges or have 
intermittent flows, 30-day averages are reported as averages of the previous 30 days of greater than zero flow. For days 
where no activity or flow is available, no 30-day average is reported. The calculation of 30-day averages is discussed in 
detail in Appendix B1: Data Evaluation Methods. 

76 Appropriate action levels and standards for volume-weighted 30-day moving averages are specified for individual 
contaminants in RFCA. 

Mitigating action may include, but not be limited to, the following examples: 1) Immediate action to halt a discharge or 
contain a spill; or 2) Use of the Source Location decision rule to seek out and mitigate upstream contaminant sources. 

78 EPA determines the consequences for an exceedance of any action level (not just those for AoIs) at any location within the 
segment (not just at the consensus monitoring points). This decision rule presents the consensus decision rule that drives our 
monitoring activities. It is an implementation, rather than a reiteration, of RFCA. 

77 
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Water Year 
1997 
1998 

The following sections include summary tables and plots showing the 30-day volume-weighted averages, periodic 
volume-weighted averages, and 365 calendar-day volume-weighted averages for the POE analytes. Prior to 
1/1/00, the action levels for both dissolved Cd and Ag were calculated to take into account the toxicity of these 
metals in relation to hardness. The action levels were calculated for each day using the corresponding 30-day 
volume-weighted hardness values. Therefore, the action levels vary with varying hardness. Starting on 1/1/00, in 
consultation with the Regulators and Stakeholders, the action levels used for these metals assumes a fixed 
hardness of 143 mg/L, which is consistent with State water-quality standard methodology. 

The following evaluations include all results that were not rejected through the verification and validation 
process. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested 
‘reruns’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is 
calculated by summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

The methods used for the evaluations are given in Appendix B.l: Data Evaluation Methods. 

The loading analysis for GSIO, SW027, SW093, and 995POE is presented in Section 5. 

Real-time water quality data are not presented in this section. Plots of mean daily water temperature, specific 
conductivity, pH, and turbidity values are given in Section 1 1.3. More detailed data for all parameters are 
presented in Appendix B.5.2. The methods used for the water-quality parameter evaluations are given in 
Appendix B.5: Real-Time Water-Quality Parameters. 

Volume-Weighted Average Activity (pCilL) 

0.302 0.295 2.85 
0.105 0.152 2.99 

Am-241 P~-239,240 Total Uranium 

12.3.1 Location GSlO 

Monitoring location GSlO is located on South Walnut Creek at the perimeter of the IA just upstream of the B- 
Series Ponds. Figure 3-29 shows the drainage area for GSlO. The 100,300,400,500,600,700, 800, and 900 
areas all contribute flow to GS10. 

Table 12-9 shows that a majority of the annual average Pu and Am activities were greater than 0.15 pCi/L, but a 
significant reduction is seen in recent years. However, this may be due to dry conditions with few storm events to 
transport actinides associated with soils and sediments. Additionally, the long-term Pu and Am averages (WY97- 
03) are greater than 0.15 pCi/L. The total uranium average activities are all well below 10 p C i L  

Figure 12-2 shows multiple occurrences of reportable 30-day averages. In response, the Site was required to 
perform multiple source evaluations to address these reportable values. A summary of the extensive 
investigations is given in Section 6.3. 

Figure 12-3 shows that the 30-day averages for uranium were below reporting levels for the entire period. 

L 

2002 I 0.083 0.053 I 3.04 
2003 0.1 14 0.113 2.69 

Table 12-9. Annual Volume- Weighted Average Radionuclide Activities at GS10 in WY97-03. 

~ 

I ~ 2001 - 1 -  0.072 I 0.078 - 1  2.84 - 1  

December 2004 12-7 



RF/EMM/WP-04-SWMANLRTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

5 

4.5 

4 

3.5 

A 
" 3  

c .- 2.5 .- 
$ 2  

1.5 

1 

0.5 

0 

-Pu-239,240 W v g  

-Am241 3OdAvg 

Gaps are for penods of 
zero discharge or no 

analytical result 

Date 

Figure 12-2. Volume-Weighted 30-Day Average Pu and Am Activities at GSlO: WY97-03. 
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Figure 12-3. Volume- Weighted 30-Day Average Total Uranium Activities at GS10: WY97-03. 

December 2004 12-8 

a 

a 



RF/EMM/WP-04-SWMANLRPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

0.45 

0.4 

0.35 

J 
a 0.3 op 
c .- 

0 Pu-239,240 I ClAm-241 I 
0.25 .- > .- * 

9 0.2 
0 m 
2 

a 0.15 

0.1 

0.05 

0 
1997 1998 1999 2000 2001 2002 2003 

Water Year 
I 

Figure 12-4. Annual Volume- Weighted Average Pu and Am Activities at GS10: WY97-03. 
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Table 12-10 shows that all of the annual average metals concentrations were less than the action level. 
Additionally, the long-term metals averages (WY97-03) were less than the action levels. 

Figure 12-6 shows that none of the 30-day averages were reportable. The recent increases in the 30-day average 
hardness levels is likely the result of winter deicing operations and the WYOO change to new deicing products. 

Table 12-10. Annual Volume- Weighted Average Hardness and Metals Concentrations at GSlO in 
WY97-03. 

Volume-Weighted Average Concentration (pg/L) 
Hardness I Total I Dissolved I Total Cr I Dissolved 

Note: Hardness units mg/L. 
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Figure 12-7. Annual Volume- Weighted Average Metals and Hardness Concentrations at GSlO: 
WY97-03. 

12.3.2 Location SW027 

Monitoring location SW027 is located at the end of the SID at the inlet to Pond C-2. Figure 3-128 shows the 
drainage area for SW027. The 100,400, 600, 800, and 900 areas all contribute flow to SW027. 

Table 12-1 1 shows that all but one of the annual average Pu and Am activities were less than 0.1 5 pCi/L. The 
WYOO Pu activity was the result of a single sample (5/11-7/17/00, 1.03 pCi/L). Additionally, neither of the long- 
term Pu and Am averages (WY97-03) is greater than 0.15 pCi/L. The total uranium average activities are well 
below 11 pCi/L. 

Figure 12-8 shows two periods of reportable 30-day averages for Pu. In response, the Site was required to 
perform source evaluations to address these reportable values. A summary of the first investigation (RMRS, 
1998c) is given in Section 6.3.6. The second investigation, the Final Source Evaluation Report f o r  Point of 
Evaluation SW027, Water Year 2000 (RMRS, 2001b), was completed in March 2001, and is also summarized in 
Section 6.3.6. 

Figure 12-9 shows that the 30-day average for uranium was below reporting levels for the entire period. 

Table 12-1 1. Annual Volume-Weighted Average Radionuclide Activities at SW027 in WY97-03. 
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Figure 72-8. Volume-Weighted 30-Day Average Pu and Am Activities at SW027: WY97-03. 
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Figure 72-9. Volume- Weighted 30-Day Average Total Uranium Activities at SW027: WY97-03. 
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Figure 12-10. Annual Volume-Weighted Average Pu and Am Activities at SW027: WY97-03. 
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Figure 12-1 1. Annual Volume-Weighted Average Total Uranium Activities at SW027: WY97-03. 
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Table 12-12 shows that all of the annual average metals concentrations were less than the action level. 
Additionally, the long-term metals averages (WY97-03) were less than the action levels. 

Figure 12-12 shows that none of the 30-day averages were reportable for Be, Cr, and Cd. For dissolved Ag, the 
30-day average was above the hardness-adjusted action level. However, using the agreed upon fixed hardness of 
143 mg/L noted above, these values were not reportable. The recent increases in the 30-day average hardness 
levels is likely the result of winter deicing operations and the WYOO change to new deicing products. 

Table 12-1 2. Annual Volume- Weighted Average Hardness and Metals Concentrations at S W027 
in WY97-03. 

Volume-Weighted Average Concentration (pglL I Hardness I Total I Dissolved 1 TotalCr I Diss)olved I I WaterYear 

Note: Hardness units rng/L. 
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Note: Prior to 1/1/00, action levels for dissolved Cd and Ag were calculated using the analyte specific toxicity equation incorporating the 30-day volume- 
w,eighted hardness values. 

Figure 12-12. Volume- Weighted 30-Day Average Metals and Hardness Concentrations at 
S W027: W97-03. 
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Figure 12-1 3. Annual Volume- Weighted Average Metals and Hardness Concentrations at 
SW027: W97-03. 

12.3.3 Location SW093 

Monitoring location SW093 is located on North Walnut Creek at the perimeter of the 1A 1300 feet upstream of 
the A-Series Ponds. Figure 3-140 shows the drainage area for SW093. The 100,300,500,700, and 900 areas all 
contribute flow to SW093. 

Table 12-1 3 shows that all of the annual average Pu and Am activities were less than 0.15 p C i L  Additionally, 
neither of the long-term Pu and Am averages (WY97-03) is greater than 0.15 pCi/L. The total uranium average 
activities are well below 10 pCi/L. 

Figure 12-14 shows two periods of reportable 30-day averages for Pu. In response, the Site was required to 
perform a source evaluation to address these reportable values. A summary of the first investigation (RMRS, 
1999b) is given in Section 6.3.4. A summary of the source evaluation for the WY03 reportable values is also 
presented in Section 6.3.4. 

Figure 12- 15 shows that the 30-day average for uranium was below reporting levels for the entire period. 

Table 12-13. Annual Volume- Weighted Average Radionuclide Activities at SW093 in WY97-03. 
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Figure 12-14. Volume-Weighted 30-Day Average Pu and Am Activities at SW093: WY97-03. 
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Figure 12-1 5. Volume- Weighted 30-Day Average Total Uranium Activities at SW093: WY97-03. 
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Figure 12-16. Annual Volume-Weighted Average Pu and Am Activities at SW093: WY97-03. 

3.0 

2.5 

2 2.0 op 
.- a 

t 

c .- 
5 1.5 

m e 
0 

5 1.0 

0.5 

0.0 

2.764 2.764 
1 OTotal Uranium I 

2.434 

2.137 2.086 2.116 

- 
2003 1997 1998 1999 2000 

Water Year 

2001 2002 

Figure 12-1 7. Annual Volume- Weighted Average Total Uranium Activities at SW093: WY97-03. 

0 
December 2004 

422- 
12-1 9 



RF/EMM/WP-O./-S WMA NL RP T03. Uh’ 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

Table 12-14 shows that all of the annual average metals concentrations were less than the action level. 
Additionally, the long-term metals averages (WY97-03) were less than the action levels. 

Figure 12-18 shows that none of the 30-day averages were reportable.79 The recent increases in the 30-day 
average hardness levels is likely the result of winter deicing operations and the WYOO change to new deicing 
products. 

Table 12-14. Annual Volume- Weighted Average Hardness and Metals Concentrations at SW093 
in WY97-03. 

Note: Hardness units mg/L. 

’’ A single dissolved Ag result collected at SW093T did not meet the RPD criteria of 4 0 0 %  (see Appendix B.l: Data 
Evaluation Methods). As such this dissolved Ag sample was not used in the calculation of the dissolved Ag 30-day averages 
for SW093. The initial result was I .9 pg/L and the duplicate result was 0.3 p g L  (undetect; half the detect limit was used to 
calculate the RPD: 0.3/2 pa), for an RPD of 170.7%. The average of these results is used in all other evaluations. 
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Note: Prior to 1/1/00, action levels for dissolved Cd and Ag were calculated using the analyte specific toxicity equation incorporating the 30-day volume- 
weighted hardness values. 

Figure 12-18. Volume- Weighted 30-Day Average Metals and Hardness Concentrations at 
SW093: WY97-03. 
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Water Year 
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i 
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Am-241 P~-239,240 Tritium Total Uranium 

6 ;  ti n I 

2003 
Total ( W Y O I  -03) 

LI 

0.005 0.003 41 0.656 
0.004 0.003 29 0.554 

Figure 12-1 9. Annual Volume-Weighted Average Metals and Hardness Concentrations at 
S W093: WY97-03. 

12.3.4 Location 995POE 

Monitoring location 995POE is located at the B995 complex ultraviolet disinfection building on the W WTP 
effluent, and flows are controlled by the wastewater treatment process. 

Table 12-15 shows that all of the annual average Pu and Am activity was less than 0.15 pCi/L. The total uranium 
average activity is well below 10 pCi/L, and the tritium activity is well below 500 pCi/L. 

Figure 12-20 shows no reportable 30-day averages for Pu or Am. Figure 12-21 shows that the 30-day average for 
tritium was below reporting levels for the entire period. Finally, Figure 12-22 shows that the 30-day average for 
uranium was below reporting levels for the entire period. 

Figure 12-24 shows the 365 calendar-day averages using a modified calculation method (see Appendix B.l: Data 
Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation period, and no values would be reportable using the current 0.15 pCi/L Action Level. 

Table 12-1 5. Annual Volume- Weighted Average Radionuclide Activities at 995POE in WYO1-03. 
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Figure 12-22. Volume-Weighted 30-Day Average Total Uranium Activities at 995POE: WYOl-03. 
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Figure 12-23. Annual Volume- Weighted Average Radionuclide Activities at 995POE: WYO1-03. 

December 2004 12-24 



RF/EMANWP-04-S WMANL RPT03. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual ReDort and WY04 POE Source Evaluations 

0.14 - 

0.12 - 

2 0.10 - 

op 

0.16 , 

- RFCA Action Level for Pu-239,240 and Am-241 of 0.15 pCilL 

A Pu-239,240 End-Of-Month 

+ Am-241 End-Of-Month 

c .- E 0.08 - .- > 
9 0.06 - 
.- c 

0.02 0.041 

Date 

ote: The 365 calendar-day average activities are calculated for the last day of each month for the previous 365 days. The Action Level shown on this plot 
only applies to 30-day averages. I t  is shown here for reference only. 

Figure 12-24. Volume- Weighted 365 Calendar-Day Average Pu and Am Activities at 995POE: 
WY03. 

12.4 

12.4.1 Location GSIO 

STREAM SEGMENT 5 POINT OF EVALUATION SUMMARY 

Multiple occurrences of reportable 30-day averages for both Pu and Am have been observed at GSlO 
during WY97-03. In response, the Site was required to perform multiple source evaluations to address 
these reportable values. A summary of the extensive investigations is given in Section 6.3. 

The 30-day averages for uranium were below reporting levels for the entire period of WY97-03. 

12.4.2 Location SW027 

0 Two periods of reportable 30-day averages for Pu have been observed at SW027 during WY97-03. In 
response, the Site was required to perform source evaluations to address these reportable values. A 
summary of the first investigation (RMRS, 1998c) is given in Section 6.3.6. The second investigation, 
the Final Source Evaluation Report for  Point of Evaluation SW027, Water Year 2000 (RMRS, 200 I b), 
was completed in March 2001, and is also summarized in Section 6.3.6. 

The 30-day averages for uranium were below reporting levels for the entire period of WY97-03. 0 
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12.4.3 Location SW093 

0 Two periods of reportable 30-day averages for Pu have been observed at SW093 during WY97-03. In 
response, the Site was required to perform source evaluations to address these reportable values. A 
summary of the first investigation (RMRS, 1999b) is given in Section 6.3.4. A summary of the source 
evaluation for the WY03 reportable values is also presented in Section 6.3.4. 

The 30-day averages for uranium were below reporting levels for the entire period of WY97-03. 0 

12.4.4 Location 995POE 

0 

0 

0 

No reportable 30-day averages for Pu or Am were observed at 995POE during WYOI-03. 

The 30-day average for tritium was also below reporting levels for the entire period of WYO1-03. 

The 30-day averages for uranium were below reporting levels for the entire period of WY97-03. 
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0 13. STREAM SEGMENT 4 POINT OF COMPLIANCE MONITORING 
RFCA provides specific standards for Walnut and Woman Creeks below the terminal ponds (Segment 4). These 
criteria and the responses to them are different than the criteria and actions associated with Segment 5. This 
section deals only with monitoring discharges from the terminal ponds into Segment 4 and the additional POCs 
for Segment 4 at Indiana Street. Terminal pond discharges are monitored by POCs GS08, GSI 1, and GS3 1. 
Walnut Creek is monitored at Indiana Street by POC GS03. Woman Creek is monitored at Indiana Street by POC 
GSO1. These locations are shown on Figure 13-1. 

With the completion of the Woman Creek Reservoir, located just east of Indiana Street and operated by the city of 
Westminster, all Woman Creek flows are detained in cells of the reservoir until the water quality has been assured 
by monitoring of Woman Creek at Indiana Street. There is concern that solely monitoring Pond C-2 discharge 
does not adequately demonstrate that all water leaving the Site via Woman Creek is meeting the radiologic 
standards. All Woman Creek water, either combined with Pond C-2 discharge or flowing in the absence of any 
Pond C-2 water, enters the Woman Creek Reservoir. This is the basis for setting an additional RFCA POC for 
Woman Creek at Indiana Street (GSOI) for those radiologic contaminants that could be directly attributable to the 
Site (i.e. not naturally occurring). 

For Walnut Creek, a similar POC, GS03, has been established at Walnut Creek and Indiana Street. As for 
Woman Creek, it is possible that contaminated overland runoff or landfill drainage may enter Walnut Creek 
below the terminal pond monitoring points ((3,908 and GS 1 l) ,  yet upstream of Indiana Street. 

Several monitoring locations at the Site have flumes that have been installed for many years were beginning to 
show signs of deterioration during WY02. As such, the Site had identified two locations, based on their relative 
importance to the overall Site monitoring goals, as locations warranting replacement. The locations scheduled for 
flume replacement in FY03 were POC GS03 and POE SW093. 

Although GS03 continued to collect flow data of acceptable accuracy, concerns over continued deterioration and 
increased maintenance initiated the project to replace the flumes. The construction phase of this project took 
place during the First and Second Quarters of FY03. During construction, the equipment at the existing location 
was temporarily removed and any flows were diverted around the area through pumping. Due to the importance 
of the uninterrupted operation of POC GS03 to demonstrate Site compliance with RFCA water-quality Standards, 
a temporary monitoring point was established downstream of the construction area to demonstrate protection of 
surface-water quality. The following text outlines the location-specific flume replacement and the temporary 
monitoring protocols. 

The existing Parshall flumes at GS03 were replaced with a single 3-foot HL flume. This flume was chosen based 
on expected flow rates to be measured, the ability to pass debris, and a wide range of accurate flow measurement. 
The new flume is capable of accurately measuring flows from nearly zero to 60 cfs. 

To facilitate the collection of samples to be used to demonstrate Site compliance with the applicable RFCA 
standards during construction, the Site established a temporary monitoring location on Walnut Creek 30 feet 
upstream of the culvert under Indiana Street (320 feet downstream of (3.903, state plane E2093906, N753489). 
This location was given the identifier GS03T. Although no flow control structure was installed, the Site had 
previously collected water-level (stage) data that were correlated with the flow data collected at the existing GS03 
flumes. A stage-discharge relationship (rating) was established for the culvert such that flow measurements could 
be continuously calculated from stage measurements at the culvert. The GS03T flow meter was programmed 
with this rating in order to control the automatic sampler to collect continuous flow-paced composite samples. 
These samples were collected using the identical protocols established for POC GS03. Although analytical 
results from this location were uploaded to the Site's Soil Water Database (SWD) with the identifier GS03T, 
these results were used to calculate the applicable 30-day moving average values for POC GS03. All reporting of 
data collected at GS03T is noted, as appropriate. Once construction was complete, the equipment was re-installed 
at GS03. The intent was to maintain uninterrupted and representative surface-water monitoring during all phases 
of construction. 
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13.1 

The analytical decision inputs are those analytes specified as the Segment 4 AoIs (Table l3-1), as sampled at the 
POCs for Stream Segment 4. Monitoring performed for Stream Segment 4 is limited to POCs GSOl, GS03, 
GS08, GS 1 1, and GS3 1 .  

Sampling for AoIs at POCs is performed by collecting continuous flow-paced composite samples. The 
recommended monitoring design detailed in the IMP is to take samples for WY03 as specified in Table 13-4 and 
Table 13-5. Flow-paced monitoring is maintained at all times for all five POCs in Segment 4, although no 
samples are anticipated from terminal pond stations except during planned pond discharges. 

Historically, terminal pond discharges occurred on average once per year for Pond C-2 and 9 times per year for A- 
4 and B-5 combined. Since the DQO process originally targeted 3 composite samples per discharge (for WY97), 
terminal pond POCs targeted 30 composite samples to be collected annually. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

I During WY97, all routine North and South Walnut Creek water was discharged from A-4 (B-5 was pump 
transferred to A-4, except during periods of high stormwater runoff). Starting in WY98, Pond B-5 began routine 
direct discharge to Walnut Creek, effectively dividing discharges to Walnut Creek between Ponds A-4 and B-5. 
Therefore, sampling protocols starting in WY98 were modified such that the total number of continuous flow- 
paced composite samples to be collected annually for discharges from both A-4 and B-5 would be comparable to 
the WY97 targets. For Fiscal Years 1993 through 1997, the total combined discharge volume for A-4 and B-5 
was 687 MG in 43 discharge batches, or 16 MG per discharge batch on average. Targeting three composite 
samples per discharge gives one composite sample per 5.3 MG of discharge volume. This composite sample 
frequency (1 per 5.3 MG) will preserve the targeted sampling frequencies (based on discharge volume) while 
maintaining effective cost controls (based on total sample costs). 

For FY03 planning purposes, 6 samples were to be collected from A-4, and 19 from B-5, resulting in the 
collection of the targeted 25 composite samples (see Table 13-5). This sample planning is also dependent on the 
routing for the WWTP effluent. Any future changes in the management of Walnut Creek water could result in 
sampling protocol modifications to preserve the initial intent of the DQO process. 

The source(s) of the water sampled at the Indiana Street POCs (GSOl and GS03) must be determined prior to 
sample planning at these locations. Monitoring at GSOl and GS03 calls for samples to be segregated based on 
water origin (natural creek flows or terminal pond discharges commingled with natural flows). 

POC GSOl targets 3 samples during each Pond C-2 discharge; storm runoff and baseflow samples are based on 
average annual volumes. During storm runoff and baseflow, the target at GSOl is one sample per 500,000 
gallons, with a maximum of 4 samples during any one month (see Table 13-5). GS03 targets 25 samples during 
A-4 and B-5 discharges (GS03 collects the same number of composite samples as the terminal pond POCs for 
each discharge). During storm runoff and baseflow periods between pond discharges, GS03 targets 2 composite 
samples every 15 days. The goal is to have at least 2 analytical results for any 30-day period for averaging 
purposes. The Site may combine samples of the same flow pacing to reduce analytical costs and avoid samples of 
non-sufficient quantity for analysis. 
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Total Pu- 
239,240 

Total Am-241 

Tritium 

Water-Quality 
Parameters 

Table 13-1. RFCA Segment 4 Aols. 

High level of public concern. Known carcinogen. Known past releases 
(within the past 8 years) have exceeded RFCA stream standards and 
action levels. This provides reasonable cause to expect future releases 
in excess of RFCA stream standards and action levels. 
Known carcinogen. Present on-site. Known past exceedances provide 
reasonable cause to expect future releases in excess of RFCA stream 
standards and action levels. 
Tritium is an Aol for the cities, due to the past release of tritium (1973). 
Tritium was removed from the Aol list at the end of WY03. 
Indiana Street is not a POC for the real-time monitoring parameters. 

Terminal Pond POCs 
I Known carcinoqen. Known past measurements (within the past 8 Total Pu- 

Flow 

Radionuclides: 

Required to detect flow events, pace automatic samplers, and evaluate 
contaminant loads. Affects nearly every decision rule, and is the most 
commonly discussed attribute of Site surface waters. 

Real Time Monitoring of 
Physical and Indicator 
Parameters: 

These parameters provide real- 
time alarms for a variety of 
regulated contaminants, and are 
also a required component of 
monitoring for Aols. 
They require no laboratory 
analyses, and are the Site's 
most cost effective defensive 
monitoring. 

Radionuclides: 

Real Time Monitoring of 
Physical and Indicator 
Parameters: 

December 2004 

239,240 

Total U-233,234, 
U-235, U-238 

Total Am-241 

years) have exceeded RFCA Action Levels. This provides reasonable 
cause to expect future measurements in excess of RFCA Standards. 
Known renal toxicity. Present on Site. Past measurements provide 
reasonable cause to expect future measurements in excess of RFCA 
Standards. 
Known carcinogen. Present on Site. Known past measurements have 
exceeded RFCA Action Levels. This provides reasonable cause to 

I expect future measurements in excess of RFCA Standards. 
I Extremes are toxic to humans and ecology. Regulatory concern due to DH 

Conductivity 

chromic acid incident. Real-time monitoring is inexpensive and 
effective method of detecting acid spills such as (chromic acid or Pu 
nitrate) or failure of treatment systems. 

Conductivity is an indicator of total dissolved ions, metals, anions, and 
pH. Real-time monitoring of conductivity is an inexpensive indicator of 
overall water quality. 
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Location Location Primary Flow Measurement 
Code Device 

GSI 1 Pond A 4  outlet works 24” Parshall Flume 
GS08 Pond B-5 outlet works 24” Parshall Flume 
GS31 Pond C-2 outlet works 24” Parshall Flume 
GS03 

GSOI Woman Creek and Indiana St. 9” Parshall Flume 

Walnut Creek and Indiana St. 6” and 36” Parallel Parshall Flumes; 
3’ HL-Flume installed 2/12/03 

13.2 W 0 3  MONITORING SCOPE 

Table 13-2. POC Monitoring Locations. 

Telemetry 

Yes 
Yes 
Yes 
Yes 

Yes 

Location 
Code 

GSOI 
GS03 
GS08 

Figure 13-1. WY03 Point of Compliance Monitoring Locations. 

Parameter 
Discharge Real-Time pH, Conductivity, Turbidity, Nitrate 

15-min continuous None 
15-min continuous None 
15-min continuous 15-min continuous 

GSI 1 I I 5-min continuous I 15-min continuous 
GS31 I I 5-min continuous I I 5-min continuous I 

Note: All locations collect both 5- and IS-minute interval flow data 
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Code 
GSOI 
GS03 
GS08 
GSI 1 
GS31 

Table 

(Target) (Target) (Target) 
5 (28) NA 17 (28) 

21 (55) NA 36 (55) 
11 (19) 17 (19) NA 
1 O(6) 10 (6) NA 
2 (3) 4 (3) NA 

:ment 

13-4. POC Sample Collection Protocols. 

activities. 
Sample types are defined in the RFETS Automated Surface-Water Monitoring Work Plan 
Assumes one C-2 discharge per year; 3 composite samples per discharge. 

Table 13-5. POC Target Sample Distribution." 

Notes: Assuming one composite sample per 5.3 MG of terminal pond discharge volume. Number may vary due to pond-water management activities. 
Assumes one C-2 discharge per year; 3 composite samples per discharge. 

E GSOl and GS31 distribution based on PNNL recommendations; GS03 distribution based on average monthly number ofdays without a terminal 
pond discharge using historic data (period when neither A-4 nor B-5 direct discharged) assuming approximately one composite every 8 days. 

Table 13-6. POC Analytical Targets (Analyses per Year). 

I Location I TSSa: WY03 Actual I Pu, U, Am: WY03 Actual I Pu, Am, Tritium: WY03 Actual I 

The number of samples collected at each pond depends on the amount of water discharged from each pond. Of the 
combined North and South Walnut Creek inflows, 65% flows to B-5 and 35% flows to A-4, on average. Depending on pond 
operation protocols, it is possible that no water could be direct discharged from Pond B-5, and no samples would be collected 
at GS08. All B-5 water would be pumped to A-4, and all POC samples for both A-4 and B-5 would then be collected at 
GS 1 1. Regardless, the targeted 25 samples is specified for budget planning purposes. 

a 
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13.3 DATA EVALUATION 

Sampling for Aols at POCs is performed by collecting continuous flow-paced composite samples. Indicator 
parameters are measured using real-time water-quality probes. These AoIs and indicator parameters are evaluated 
using 30-day or 1 -day moving averages, as specified in RFCA and implemented by the ALF or DQO working 
groups involving consensus of all parties to RFCA. Pu, Am, U, and tritium are evaluated using volume-weighted 
30-day moving averages at POCs8'. Indicator parameters pH and nitrate are evaluated as 1-day arithmetic 
averages. Indicators are not evaluated under this monitoring objective for the Indiana Street POCs. 

The parties to RFCA agree that continuous monitoring probes will be used as indicators that may suggest a need 
for additional monitoring, mitigating action, or management decision. The parties agree that compliance and 
enforcement issues will be resolved on the basis of standard analytical procedures specified by the applicable 
regulation or agreement (e.g. NPDES, RFCA, or CERCLA). The parties agree that continuous monitoring field 
probes should NOT be used to determine compliance or serve as a basis for enforcement action, unless the 
applicable regulation specifies such a probe as the enforceable analytical method for a particular measurement. 

Generally, analytical data evaluation is performed as data become available. If an initial qualitative screening 
indicates that an analytical result is higher than the standard for a particular Aol, then the 30-day average is 
calculated immediately. If the 30-day average values are reportable, then validation is requested for all data 
packages used in the calculation. The desired evaluation frequency is semi-monthly, within one week of the 1 5h 
and last day of any given month. RFCA requires that DOE, RFPO inform regulators within 15 days of DOE, 
RFPO gaining knowledge (not just a suspicion) that an exceedance (verified) has (actually) occurred. 

IF The volume-weighted 30-day moving average for any Aol in Stream Segment 4, as 
represented by samples from the specified RFCA POCs (Le. terminal pond discharges 
and Indiana Street) exceeds the appropriate RFCA standard (Table 13-8) 

THEN The Site must: 

- Notify EPA, CDPHE, and either Broomfield or Westminster, whichever is affected; 

- Submit a pian and schedule to evaluate for source location, and implement mitigating action 

- The Site may receive a notice of violation. 

if appropriate; and 

Location Code 
GSOI 
GS03 
GS08 
GSI 1 
GS3 1 

Table 13-7. POC Monitoring Analytical Data Evaluation. 

Eva I uation Ty pea 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 

for ' POCs is 

'' The 30-day average for a particular day is calculated as a volume-weighted average of a 'window' of time containing the 
previous 30-days which had both flow and an analytical result. Each day has its own discharge volume (measured at the 
location with a flow meter) and activity (analytical result from the sample in place at the end of that day). Therefore, there 
are 365 30-day moving averages for a location which flows all year (366 in a leap year). At locations which monitor pond 
discharges or have intermittent flows, 30-day averages are calculated as averages of the previous 30 days of greater than zero 
flow. For days where no activity is available, either due to failed lab analysis or NSQ for analysis, no 30-day average is 
reported. The calculation of 30-day averages is discussed in detail in Appendix B. 1 : Data Evaluation Methods. 
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Table 13-8. POC Monitoring RFCA Standards. 

Analyte I Standard 
Am-24 1 I 0.15 pCi/L 
P~-239,240 
Total Uranium 
Tritium 

0.15 pCi/L 
10 pCi/L (Walnut Cr.); 11 pCi/L (Woman Cr.) 
500 DCilL 

Note: The above standards only apply to 30-day average values. Comparisons to other values are provided for reference only 

The following sections include summary tables and plots showing the 30-day moving averages, periodic volume- 
weighted averages, and rolling 12-month volume-weighted averagess2 for the POC analytes. 

The following evaluations include all results that were not rejected through the verification and validation 
process. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested 
‘reruns’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is 
calculated by summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). The methods used 
for the evaluations are given in Appendix B. 1 : Data Evaluation Methods. The loading analysis for the POCs is 
presented in Section 5. 

Plots of mean daily water temperature, specific conductivity, pH, and turbidity values (terminal pond POCs only) 
are given 
POCs (GSOI and GS03) are given in Section 14: Non-POC Monitoring at Indiana Street. More detailed data for 
all parameters are presented in Appendix B.5.2. The methods used for the water-quality parameter evaluations 
are given in Appendix B.5: Real-Time Water-Quality Parameters. 

Plots of mean daily water temperature, specific conductivity, and pH for the Indiana Street 

Water Year 
1997 

13.3.1 Location GSOI 

Monitoring location GSOl is located on Woman Creek at Indiana Street. Figure 3-8 shows the drainage area for 

Volume-Weighted Average Activity (pCilL) 
Am-241 Pu-239, 240 I Totaluranium I Tritium 
0.003 0.01 0 I NA I 70 

1998 
1999 

0.005 0.006 NA 136 
0.005 0.008 NA 107 

2000 I 0.004 I 0.003 I NA 80 

s2 Evaluation of analytical data using rolling 12-month volume-weighted averages is being proposed for post-Closure 
monitoring objectives at the Pond A-4, B-5, and C-2 outfalls. 

” Mean daily water-quality values are given for days of measurable flow. Some data may be missing due to equipment 
failures and removal for calibration. 

a 
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2002 
2003 

Total (W97-03) 

42 Y 

0.003 0.001 NA 77 
0.002 0.004 1.24 29 
0.004 0.006 1.24 83 
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Figure 13-2. Volume-Weighted 30-Day Average Pu and Am Activities at GSOl: WY97-03. 

600 

500 

400 
2 
% 
c 5 300 
I > .- 
CI 

Y 
200 

100 

0 

of zero flow, no flow data, or 
no analflcal result 

' I  

Date 

Figure 13-3. Volume- Weighted 30-Day Average Tritium Activities at GSOl: WY97-03. 
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Figure 13-4. Volume- Weighted 30-Day Average Total Uranium Activities at GSO1: WY03. 
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Figure 13-5. Annual Volume-Weighted Average Pu and Am Activities at GSO1: WY97-03. 
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Water Year 
1997 
1998 
1999 
2000 
2001 

160 

140 

120 

2 

.- b 

Y 

z 

0 
100 

I 

.- 3 80 

0 

60 

40 

20 

0 

Volume-Weighted Average Activity (pCilL) 
Am-241 Pu-239, 240 Total Uranium Tritium 
0.01 5 0.030 NA 108 
0.009 0.012 NA 167 
0.010 0.015 NA 108 
0.007 0.005 NA 71 
0.005 0.009 NA 20 

1997 

~~ 

2002 
2003 

136 

0.004 0.012 I NA I 56 
0.005 0.006 1.81 51 

107 

70 - 

1998 

80 77 

1999 2000 2001 2002 2003 

Water Year 

Figure 13-6. Annual Volume- Weighted Average Tritium Activities at GSOl: WY97-03. 

13.3.2 Location GS03 

Monitoring location GS03 is located on Walnut Creek at Indiana Street. Figure 3-14 shows the drainage area for 
GS03. The Walnut Creek headwaters, the majority of the IA, Pond A-4, and Pond B-5 contribute flow to GS03. 

Table 13-10 shows that all of the annual average Pu and Am activities were well below 0.15 p C i L  Additionally, 
the long-term Pu and Am averages (WY97-03) are well below 0.15 pCi/L. The average tritium activities are all 
well below 500 pCi/L. 

Figure 13-7 through Figure 13-9 show no occurrences of reportable 30-day averages. 

Table 13-1 0. Annual Volume- Weighted Average Radionuclide Activities at GS03 in WY97-03. 

I 
~ ~~~ _ _  - - 

I 

Total (W97-03) I 0.008 I 0.013 I 1.81 I 96 1 
Collection of total uranium data began on I 1/5/02. Collection of tritium data ended on 9/18/03. 
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Figure 13-7. Volume-Weighted 30-Day Average Pu and Am Activities at GS03: WY97-03. a 
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Figure 13-8. Volume- Weighted 30-Day Average Tritium Activities at GS03: WY97-03. a 
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Figure 13-9. Volume- Weighted 30-Day Average Total Uranium Activities at GS03: WY03. 
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Figure 13-10. Annual Volume-Weighted Average Pu and Am Activities at GS03: WY97-03. 
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Figure 13-1 1. Annual Volume- Weighted Average Tritium Activities at GS03: WY97-03. a 
13.3.3 Location GS08 

Monitoring location GS08 is located on South Walnut Creek at the outlet of Pond B-5. Figure 3-26 shows the 
drainage area for GS08. The central portion of the IA contributes flow to GS08. 

Table 13-1 1 shows that all of the annual average Pu and Am activities were below 0.15 pCi/L. Additionally, the 
long-term Pu and Am averages (WY97-03) are well below 0.15 pCi/L. The average uranium activities are all 
well below 10 p C i L  

Figure 13-12 and Figure 13-13 show no occurrences of reportable 30-day averages. 84 However, between 9/14/00 
and 1 1/24/00 five values of 0.1 5 pCi/L Pu were calculated. Although not required to perform a source evaluation, 
the Site did produce a report. The Source Evaluation Report for RFCA Point of Compliance GS08: Water Years 
2000-2001 (RMRS, 2001c) was completed in May 2001. 

Figure 13-16 shows the rolling 12-month averages (see Appendix B.l: Data Evaluation Methods). It can be seen 
that by using this method the variability is ‘dampened’ by the longer evaluation period, and no values would be 
reportable using the current 0.15 pCi/L standard. 

84 A single Pu result collected at GS08 did not meet the DER criteria of 4 . 5  (see Appendix B. 1 : Data Evaluation Methods). 
As such this Pu sample was not used in the calculation of the Pu 30-day or 365-day averages for GS08. The initial result was 
0.787 pCi/L and the duplicate result was 0.001 pCi/L, for a DER of 4.0. The average of these results is used in all other 
evaluations. 

December 2001 13-13 
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Table 13-1 1. Annual Volume- Weighted Average Radionuclide Activities at GS08 in WY97-03. 
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Figure 13-12. Volume-Weighted 30-Day Average Pu and Am Activities at GS08: WY97-03. 
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Figure 13-13. Volume- Weighted 30-Day Average Total Uranium Activities at GS08: WY97-03. 
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Figure 13-14. Annual Volume-Weighted Average Pu and Am Activities at GS08: WY97-03. 
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Figure 13-1 5. Annual Volume- Weighted Average Total Uranium Activities at GS08: WY97-03. 
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ote: The rolling 12-month average activities are calculated for the last day of each month for the previous 365 days. The standard shown on this plot only 
applies to 30-day averages. It is shown here for reference only. 

Figure 13-1 6. Rolling 12-Month Average Pu and Am Activities at GS08: WY97-03. 
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Mean daily water-quality parameter data are plotted in Figure 13-17 through Figure 13-24 along with the mean 
daily flow rate. Figure 13-17 and Figure 13-18 show the expected annual variation in water temperature. 
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Figure 13-17. Mean Daily Water Temperature at GS08: WY03. 

Date 
*Mean Daily Water Temperature - Mean Daily Flow 

kigure 13-18. Mean Daily Water Temperature at GS08: WY97-03. 
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Figure 13-19 and Figure 13-20 show elevated conductivities during the winter months, most likely a result of road 
and walkway deicing operations. The effects of changes in deicing products starting in WYOO can be clearly seen 
in Figure 13-20. 
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Figure 13-19. Mean Daily Specific Conductivity at GS08: WY03. 
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Figure 13-20. Mean Daily Specific Conductivity at GS08: WY97-03. 
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Figure 13-21 and Figure 13-22 show the mean daily pH varying between 7.0 and 10.7. The somewhat higher pH 
values are likely due to algae growth affecting the carbon dioxide buffering capacity. 
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Figure 13-21. Mean Daily pH at GS08: WY03. 
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Figure 13-22. Mean DailypH at GS08: WY97-03. 
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Finally, Figure 13-23 and Figure 13-24 show variable turbidity measurements. These variations are likely the 
result of biological growth in the pond and/or turbidity from recent pond inflows. 
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Figure 13-23. Mean Daily Turbidity at GS08: WY03. 
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Figure 13-24. Mean Daily Turbidity at GS08: WY97-03. 
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13.3.4 Location G S l l  
- 

Monitoring location GSl 1 is located on North Walnut Creek at the outlet of Pond A-4. Figure 3-32 shows the 
drainage area for GSl 1 . The northern portion of the IA contributes flow to GS 1 1. 

Table 13-12 shows that all of the annual average Pu and Am activities were well below 0.15 pCi/L. Additionally, 
the long-term Pu and Am averages (WY97-03) are well below 0.15 pCi/L. The average uranium activities are all 
well below 10 pCi/L. 

Figure 13-25 and Figure 13-26 show no occurrences of reportable 30-day averages. 

Figure 13-29 shows the rolling 12-month averages (see Appendix B.l: Data Evaluation Methods). It can be seen 
that by using this method the variability is 'dampened' by the longer evaluation period, and no values would be 
reportable using the current 0.15 pCiL standard. 

Table 13-12. Annual Volume- Weighted Average Radionuclide Activities at GS17 in WY97-03. 
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Figure 13-26. Volume-Weighted 30-Day Average Total Uranium Activities at GS11: WY97-03. 

0.035 

0.030 

-I 0.025 
a 
op 
E 0.020 

9 

P 

c .- 
.- > .- 
CI 

a, 0.015 
m 
E 
a, 

0.010 

0.005 

0.000 

0) 0 0 
m 
0 0 

W 0 0 

+ 

m 
0 

N N  0 
0 0  0 0 0  

., 
N O  

0 
0 0  6 

8 
+ + 

1997 1998 1999 2000 2001 2002 2003 

Water Year 

Figure 13-27. Annual Volume-Weighted Average Pu and Am Activities at GSl l :  WY97-03. 

December 2001 13-22 



RF/EMM/WP-04-SWMANLRF'TO3. ChV 
RFETS Automated Surface- Water Monitorina: WY03 Annual Report and WYO4 POE Source Evaluations 

3.5 

3.0 

2.5 2 
up 
a 2.0 

t 

c .- 
.- > .- 
CI 

a, 1.5 
m 
E 

1.0 

0.5 

0.0 

1.890 

1997 

2.072 n 1.735 

1998 
1 I 
1999 

3.229 - 

- 
2000 

Water Year 

2.489 

2.964 
2.884 

2001 2002 2003 

Figure 13-28. Annual Volume- Weighted Average Total Uranium Activities at GSl7: WY97-03. a 
0.14 

0.12 

2 0.10 

up 
c .- 0.08 .- 2 
5 

2 0.06 

.- 
CI 

0.04 

0.02 

-RFCA Standard for Pu-239,240 and Am-241 of 0.15 pCilL 

A Pu-239,240 End-Of-Month 

0 Am-241 End-Of Month 

A A  
A A A  

A A  A A A A  

Date 

ote: The rolling 12-month average activities are calculated for the last day of each month for the previous 365 days. The standard shown on this plot only 
applies to 30-day averages. I t  is shown here for reference only. 

Figure 13-29. Rolling 12-Month Average Pu and Am Activities at GS11: WY97-03. 
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Mean daily water-quality parameter data are plotted in Figure 13-30 through Figure 13-37 along with the mean 
daily flow rate. Figure 13-30 and Figure 13-3 1 show the expected annual variation in water temperature. 
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Figure 13-30. Mean Daily Water Temperature at GS11: WY03. 
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December 2004 13-24 



RF/EMM/WP-04-SWMANLRPT03. UN 
RFETS Automated Sur&ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

Figure 13-32 and Figure 13-33 show elevated conductivities, most likely a result of road and walkway deicing 
operations. The effects of changes in deicing products starting in WYOO can be clearly seen in Figure 13-33. The 
higher May 2001 conductivities are likely caused by runoff that entered A-4 during previous winter months. 
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Figure 13-33. Mean Daily Specific Conductivity at GS17: WY97-03. 
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Figure 13-34 and Figure 13-35 show the mean daily pH varying between 7.4 and 10.4. The somewhat higher pH 
values are likely due to algae growth affecting the carbon dioxide buffering capacity. 
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Figure 13-34. Mean Daily pH at GS11: WY03. 
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Figure 13-35. Mean Daily pH at GS11: WY97-03. 
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loss and probe failure. 
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Finally, Figure 13-36 and Figure 13-37 show variable turbidity measurements. These variations are likely the a result of biological growth in the pond and turbidity from recent pond inflows. 

Figure 13-36. Mean Daily Turbidity at GS11: WY03. 
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13.3.5 Location GS31 

Monitoring location GS3 1 is located on Woman Creek at the outlet of Pond C-2. Figure 3-52 shows the drainage 
area for GS3 1. The southern portion of the IA contributes flow to GS3 1. 

Table 13-13 shows that all of the annual average Pu and Am activities were below 0.15 pCi/L. Additionally, the 
long-term Pu and Am averages (WY97-03) are well below 0.1 5 pCi/L. The average uranium activities are all 
well below 11 pCi/L. 

Figure 13-38 and Figure 13-39 show no occurrences of reportable 30-day averages. 

Figure 13-42 shows the rolling 12-month averages (see Appendix B.l: Data Evaluation Methods). It can be seen 
that by using this method the variability is 'dampened' by the longer evaluation period, more values are calculated 

Water Year 
1997 

using-a calendar window, and no values would be reportable using the current 0.1 5 pCi/L standard. 

Table 13-13. Annual Volume-Weighted Average Radionuclide Activities at GS31 in WY97-03. 
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Figure 13-38. Volume-Weighted 30-Day Average Pu and Am Activities at GS31: WY97-03. 
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Figure 13-41. Annual Volume- Weighted Average Total Uranium Activities at GS31: WY97-03. 
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Figure 13-42. Rolling 12-Month Average Pu and Am Activities at GS31: WY97-03. 
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Mean daily water-quality parameter data are plotted in Figure 13-30 through Figure 13-37 along with the mean 
daily flow rate. Figure 13-44 shows the expected annual variation in water temperature. 
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Figure 13-43. Mean Daily Water Temperature at GS31: WY03. 
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Figure 13-44. Mean Daily Water Temperature at GS31: WY97-03. 
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Figure 13-45 and Figure 13-46 shows fairly constant conductivities for each Pond C-2 discharge. The spike in 
conductivity during WY99 is during pond dewatering for valve testing and inspection. The higher June 2001 
conductivities are likely caused by runoff that entered C-2 during previous winter months. The June 2001 
conductivities are also likely a result of changes in deicing products starting in WYOO. 
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Figure 13-45. Mean Daily Specific Conductivity at GS31: WY03. 
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Figure 13-46. Mean Daily Specific Conductivity at GS31: WY97-03. 
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Figure 13-47 and Figure 13-48 shows the mean daily pH varying between 6.9 and 8.3. 
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Figure 13-47. Mean Daily pH at GS37: WY03. a 
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Finally, Figure 13-49 and Figure 13-50 shows variable turbidity measurements. These variations are likely the 
result of biological growth in the pond and/or turbidity from recent pond inflows. The higher turbidities at the 
end ofthe WY99, WYO1, and WY03 discharges are due to the annual valve tests. 
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Figure 13-49. Mean Daily Turbidity at GS31: WY03. 
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Figure 13-50. Mean Daily Turbidity at GS31: WY97-03. 
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13.4 

13.4.1 Location GSOI 

STREAM SEGMENT 4 POINT OF COMPLIANCE SUMMARY 

0 During WY97-03, there were no reportable 30-day average values for Pu, Am, total uranium, or tritium at 
GSOl. 

13.4.2 Location GS03 

0 During WY97-03, there were no reportable 30-day average values for Pu, Am, total uranium, or tritium at 
GS03. 

13.4.3 Location GS08 

0 During WY97-03, there were no reportable 30-day average values for Pu, Am, or total uranium at GS08. 
However, between 9/14/00 and 1 1/24/00 five values of 0.15 pCiL Pu were observed. Although not 
required to perform a source evaluation, the Site did produce a report. The Source Evaluation Report for 
RFCA Point of Compliance GS08: Water Years 2000-2001 (RMRS, 2001 c) was completed in May 200 1. 

Using the rolling 12-month average calculation method, no values would have been reportable during 
WY97-03, compared to the current 0.15 pCi/L standard. 

0 

13.4.4 Location GSI 1 

0 

0 

During WY97-03, there were no reportable 30-day average values for Pu, Am, or total uranium at GSl1. 

Using the rolling 12-month average calculation method, no values would have been reportable during 
WY97-03, compared to the current 0.15 pCi/L standard. 

13.4.5 Location GS31 

0 

0 

During WY97-03, there were no reportable 30-day average values for Pu, Am, or total uranium at GS3 1 

Using the rolling 12-month average calculation method, no values would have been reportable during 
WY97-03, compared to the current 0.15 pCi/L standard. 
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0 14. 
The State of Colorado has proposed to conduct this non-POC monitoring as a prudent management action, and it 
is the intent of the RFCA parties that no enforcement action will be taken on the basis of this monitoring. Metals 
monitoring of flows coming from the IA is done by WETS at POEs. This monitoring, in combination with D&D 
project-specific monitoring (Performance Monitoring), should detect significant changes in loadings of metals to 
surface waters from the IA. In addition to this monitoring, CDPHE will be monitoring metals in North and South 
Walnut Creek below the Solar Ponds, Mound and East Trenches Plumes to assess loadings from these only other 
known potential sources of metals above the A-, B-, and C-Series Ponds. 

Still, the ponds themselves have likely accumulated sediments containing some metals. As RFETS progresses 
through closure, the hydrology of the stream and pond system is likely to change, with a gradual reduction in 
domestic water supply and wastewater effluent. The effect of both reduced flows (domestic water supply leakage 
and wastewater effluent) and reduced nutrient loading into the B-Series Ponds on stream and pond chemistry is 
unknown. 

Therefore, the monitoring described in this section is done in order to ensure metal concentrations leaving RFETS 
meet stream standards and to provide an assessment of nutrients and physical parameters that might help explain 
any observed changes in metal concentrations over time. 

Since the primary focus of this monitoring is to obtain an assessment of chemistry changes within the ponds, only 
pond releases are monitored. And, as a practical matter, flows other than pond releases are only significant as a 
result of direct precipitation runoff, which will be difficult to accurately assess with only the grab sampling 
provided by CDPHE. 

NON-POC MONITORING AT INDIANA STREET 

Analyte 

Total ammonia 

14.1 

The complete list of parameters and analytes (analytes collected by CDPHE) is given in Table 14- 1. Only the 
continuously-measured water-quality parameters pH and conductivity are collected by the Site. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

Number of Samples 

5 

NxaG/N itrite 
Total phosphate as P 

5 

5 

Orthophosphate 
Ag, Cu, Mn,  Ni, Se (dissolved) 
As, Be, Cd, Cr, Fe, Li (total) 

5 

5 

5 

Non-POC monitoring is limited to Stream Segment 4, as represented by samples taken from Walnut Creek at 
Indiana Street and Woman Creek at Indiana Street (GS03 and GSOl respectively, see Figure 13-1). 

Total Hardness, as CaC03 

PH 
Temperature 
Conductivity 
Flow 
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Location Location Primary Flow Measurement Device 

GSOI Woman Creek and  Indiana St. 9” Parshall Flume 
G S 0 3  

Code 

Walnut Creek and  Indiana St. 6” and 36” Parallel Parshall Flumes; 3’ HL-Flume 
installed 2/12/03 

14.2 W 0 3  MONITORING SCOPE 

Telemetry 

Yes 
Yes 

Parameters 
Location Code Discharge Real-Time pH and Conductivity Precipitation 

GSOI 15-min continuous 15-min continuous 5-min continuous 
G S 0 3  15-min continuous 15-min continuous 5-min continuous 

-- 30 

- -  25 

In -- 20 
c .- 
3 

-- 15 

-- 10 

- -  5 

Date 
-Mean Daily Water Temperature -Mean Daily Flow 

Figure 14-1. Mean Daily Water Temperature at GSOl: WY97-03. 

*’ Mean daily water-quality values are given for days of measurable flow. Some data may be missing due to equipment 
failures and removal for calibration. 
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Figure 14-2. Mean Daily Specific Conductivity at GSO1: WY97-03. 
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Figure 14-3. Mean Daily pH at GSO1: WY97-03. 0 
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14.3.2 Location GS03 
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Figure 14-4. Mean Daily Water Temperature at GS03: WY03. 
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Figure 14-5. Mean Daily Water Temperature at GS03: WY97-03. 
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Figure 14-6. Mean Daily Specific Conductivity at GS03: WY03. 
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Figure 14-7. Mean Daily Specific Conductivity at GS03: WY97-03. 
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Figure 14-8. Mean Daily pH at GS03: WY03. 
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Figure 74-9. Mean Daily pH at GS03: WY97-03. 
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0 15. BUFFER ZONE HYDROLOGIC MONITORING 
Buffer Zone hydrologic monitoring i s  performed to characterize interactions between the various environmental 
media. Possible interactions are presented in Table 15-1, which represents a conceptual model o f  integrated 
monitoring at the Site 

As indicated in Table 15-1, there are interactions between surface water, air, groundwater, and the flora and fauna 
o f  the Site. Concerns have been expressed that changes in flow into and out of  the Site could impact habitat and 
species o f  concern both onsite and downstream (e.g. the Prebles meadow jumping mouse onsite and whooping 
cranes in Nebraska). For example, aggregate mining activities west o f  the Site may alter surface water flowing 
onto the Site and could impact species of concern on Site and downstream. The DOE, RFPO could be held 
responsible for these impacts. Also, Site closure activities (e.g. closure o f  the Building 995 WWTP and 
modification of  the Interceptor Trench System) could significantly alter drainage and flow patterns. I n  fact, water 
i s  one o f  the key abiotic components structuring some o f  the significant habitats. Should the availability or 
quality of water be affected by upgradient off-Site activities or upgradient on-Site activities, significant habitats 
could be adversely affected. 

Table 15-1. Interactions Between Media, Significance at RFETS, and Monitoring to Evaluate 
Interactions. 

Interactions Between 
Media 

Surface Water to 
Ecology 

Surface Water to 
Groundwater 

Surface Water to Air 

Surface Water to Soil 

Groundwater to Surface 
Water 

Significance at RFETS 
Potentially significant; surface-water 
flow and contamination could 
impact local ecology. However, the 
local ecology has remained healthy 
during a variety of climatic and flow 
conditions. 

Not significant; groundwater 
recharge from surface water is not 
significant. 
Not significant; surface-water 
quality will not significantly impact 
air quality (i.e. cause exceedances 
of air quality standards). 
Potentially significant; water in 
drainages and ponds will not 
significantly increase contaminant 
concentrations in soil; however, 
runoff could spread contaminants 
on surface soils and increase 
sediment concentrations. 

Significant; most of the Site 
groundwater flows into Site surface- 
water drainages. 

Monitoring to Evaluate Interactions 
Data from existing Site-wide surface-water 
monitoring may be used to assess 
potential ecological impacts. The 
ecological monitoring program is also 
designed to detect ecological changes and 
assess general ecological health. In 
addition, project-specific evaluations are 
conducted to assess potential impacts. 
No monitoring is necessary to characterize 
or assess groundwater impacts. 

Any significant impacts on air or water 
quality will be detected by existing DOE, 
CDPHE, and project-specific monitoring. 

Soil monitoring is conducted to determine 
the impacts of surface-water runoff and the 
extent of required soil removal before, 
during, and after individual remediation 
projects. Results of the AME will be used 
to determine whether existing soil 
monitoring needs to be modified or 
expanded. 
Existing surface-water monitoring will 
detect any impacts from groundwater. 
Data from Site-wide groundwater 
monitoring (Site-wide and project-specific) 
are also used to assess and predict 
potential surface-water impacts. 
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Location Primary Flow 
Measurement Device 

Interactions Between 
Media 

Air to Surface Water 

Telemetry 

Soil to Surface Water 

~ 

9” Parshall Flume 
all Flume 

rallel 

Significance at RFETS 
Potentially significant; point source 
and fugitive emission sources could 
degrade surface-water quality. 

Yes 
No 

Yes 

Significant; contaminants in soils 
are transported to surface water via 
runoff and surface-water quality is 
degraded. 

Rock Creek at Route 128 
North Woman Creek at West Site 
Boundary 
South Woman Creek at West Site 
Boundary 
Antelope Springs 
N. Walnut Creek west of Portal 3 
Gravel Pits on Rock Creek Near 
West Site Boundary 

Monitoring to Evaluate Interactions 
Surface-water monitoring (Site-wide and 
project-specific) will detect increases in 
contaminant concentrations. Also, any 
significant impacts on air quality will be 
detected by existing DOE, CDPHE, and 
project-specific air monitoring. 
Site-wide and project-specific surface- 
water monitoring will detect increases in 
contaminant concentrations. Soil 
monitoring is also conducted to determine 
the impacts of runoff and the extent of 
required soil removal before, during, and 
after individual remediation projects. 
Results of the AME will be used to 
determine whether existing soil monitoring 
needs to be modified or expanded. 

211 2/03 
9” Parshall Flume Yes 
9” Parshall Flume Yes 

6” Parshall Flume Yes 

6” Parshall Flume No 
169.5” V-Notch Weir Yes 
6” Parshall Flume Yes 

In consideration o f  these potential impacts, watershed-level information i s  collected regarding water availability 
in the BZ. Current flow monitoring in the BZ, in addition to that performed under RFCA, is  shown in Table 15-2. 
The flow data are collected at 15-minute intervals, downloaded, and compiled monthly (presented in Section 3). 
However, DQOs for this monitoring have not yet been developed, and data evaluation to assess ecological 
impacts i s  not included in this report 

15.1 

BZ hydrologic monitoring will be performed only as represented by GSOI, GS02, GS03, GS04, GS05, GS06, 
GS16, SWI 18, and SW134 (see Figure 15-1). 

Sampling at selected BZ stations i s  performed by collecting storm-event, rising-limb, flow-paced composites. 
The recommended monitoring design detailed in the IMP was to take samples for WY03 as specified in Table 
15-4. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

15.2 WY03 MONITORING SCOPE 

Table 15 2. BZ Hyd 

Location 
Code 

GSOI 
GS02 
GS03 

GS04 
GS05 

GS06 

GS16 
SW118 
sw134 

vologic Monitoring Locations. 

Woman CI reek and Indiana St. 
Mower Ditch and Indiana St. 9” Parsh: 
Walnut Creek and Indiana St. I 6” and 36” Pal 

I Parshall Flumes: 3’ I HL-Flume installed 
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Location Code 
GSOI 

Figure 15-1. WY03 Buffer Zone Hydrologic Monitoring Locations. 

Parameter 
Discharge Precipitation 

15-min continuous I I 5-min continuous 

Table 15-3. BZ Hydrologic Field Data Collection: Parameters and Frequency. 

GS02 
GS03 
GS04 
GS05 
GS06 
GS16 
SW118 

15-min continuous NA 
15-min continuous 15-min continuous 
15-min continuous 15-min continuous 
15-min continuous 15-min continuous 
15-min continuous NA 
15-min continuous 15-min continuous 
15-min continuous 15-min continuous 

I sw134 I 15-min continuous I NA I 
All locations collect 5- and 15-minute flow data. 
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Location Code 
GSOl 

GS02 
GS03 

GS04 

Frequency 
Quarterly with an additional 
TSS in spring 
NA 
Quarterly with an additional 
TSS in spring 
Quarterly with an additional 

M A  

Location TSS: WY03 Actual SedlSand: WY03 Actual 

GSOl 3 (5) 4 (4) 
GS03 4 (5) 4 (4) 
GS04 3 (5) 4 (4) 
sw134 4 (4) 3 (4) 

Code (Target) (Target) 

GS16 
SW118 
sw134 I Quarterly 

Notes: a Sample types are defined in the WETS Automated Surfact 

Ca,Mg,Na,K,Cl,F,SO4,HCO3: 
WY03 Actual (Target) 

3 [WQ Parameters], 4 [Metals]; (4) 
4 (4) 
4 (4) 
4 (4) 

cols. 

Type" 
Storm-event, flow-paced composites 

NA 
Storm-event, flow-paced composites 

Storm-event, flow-paced composites 

N A  I 

Water Monitoring Work Plan. 

15.3 DATA EVALUATION 

Although no routine data evaluations are required, the following preliminary decision rules have been proposed 
by the IMP: 

IF The seasonal average or yearly average water availability or quality entering Rock Creek, Walnut 
Creek, or Woman Creek drainages diminishes below baseline due to off-Site activities, 

determine what actions, if any, should be taken to restore availability and/or quality to historical 
levels. 

THEN The Site will notify Jefferson County and the U.S. Fish and Wildlife Service (USFWS) to 

IF Activities occurring within Site boundaries result in a depletion of the seasonal or yearly average 
natural flow greater than the historic baseline, or at rates that are determined to have a negative 
impact on downstream habitats or individual species, 

THEN The Site will determine what management actions should be taken to ameliorate this problem. 

IF 

THEN Notify parties of potential impacts to the wetlands habitat and continue groundwater and 

Significant changes to alluvial groundwater availability in a wetlands habitat are determined, 

ecological monitoring. 

IF A proposed action could adversely affect a listed species or its critical habitat, 

THEN The Site will consult with the USFWS. 
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Secondary Data Uses Could Include: 

0 

0 

0 Supporting water management planning 

0 

0 

0 

Determining the impact of mining on Rock Creek water quality and availability 

Interpreting potential causes of declines in any of the valued habitats on Site 

Evaluating cumulative impacts of all actions (on- and off-Site) 

Validating any predicted impacts of the selected alternative to downstream resources, and 

Supporting the Site’s biological assessment and USFWS’s biological opinion 

Flow summaries for the BZ locations are given in Section 3: Hydrologic Data. More detailed hydrologic data are 
given in Appendix A. 1 : Hydrologic Data. 

The following sections present the Buffer Zone Hydrologic data on a location-specific basis for the entire period 
of BZ Hydro monitoring. Each section includes a table of summary statistics for the location-specific analytes of 
interest and box plots. 

The following evaluations include all results that were not rejected through the verification and validation 
process. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested 
‘reruns’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. 

For the summary tables, when metals and TSS results are returned from the laboratory as ‘undetect’, one-half of 
the detection limit is used for calculation purposes. 

Box plots were calculated using S-Plus’ statistical evaluation software. For these plots, when metals and TSS 
results are returned from the laboratory as ‘undetect’, one-half of the detection limit is used for calculation 
purposes. A key describing the components of the box plots is given in Appendix B. 1 : Data Evaluation Methods. 

No discussion of the BZ Hydrologic data is provided below. The tables and box plots are intended to summarize 
the collected data. 
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15.3.1 Location GSOl 

Monitoring location GSOl is located on Woman Creek at Indiana Street. Figure 3-8 shows the drainage area for 
GSOI. Table 15-6 presents the analyte-specific summary statistics for BZ samples collected at GSOI. Figure 
15-2 through Figure 15-7 show the analyte-specific box plots for BZ samples collected at GSO 1. The southern 
portion of the IA  and Pond C-2 contribute flow to GSO 1.  

Table 15-6. BZ Summary Statistics for Analytical Results from GSOl in WY97-03. 

I Analvte I Samples I Undetect I Median I 85‘” Percentile I Maximum 1 
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15.3.2 Location GS03 

Monitoring location GS03 is located on Walnut Creek at Indiana Street. Table 15-7 presents the analyte-specific 
summary statistics for BZ samples collected at GS03. Figure 15-8 through Figure 15-13 show the analyte- 
specific box plots for BZ samples collected at GS03. Figure 3-14 shows the drainage area for GS03. The 
majority of the IA, Pond A-4, and Pond B-5 contribute flow to GS03. 

THALLIUM [pg/L] 
TIN [pg/L] 

VANADIUM [pg/L] 
ZINC [pg/L] 

Tal 

18 100% 0.45 0.56 2.60 
17 94% 0.45 1.08 7.60 
18 0% 3.15 7.65 14.0 
18 0% 10.1 28.1 58.0 

December 2004 15-10 



RF/EMM/WP-04-S WMANLRPT03. UN 
RFETS Automated Su flace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

150 

3 100 
v) 

P 
50 

0 

60 

3 
8 40 

v) 

c -m 

20 

0 

-0- 

300 

$ 
Q) 200 

- b 
5 
0 

100 

0 

3 330 
._ ? ._ 

5 220 
3 

2 110 
0 

T 

-0- 

8 

a 1 6  
0 

l i 4  

2 

3 
$ 

700 

$9 
E 500 
v) 
0 + 

300 

T 

E 
Figure 15-8. Water-Quality Parameter Box Plots for Location GS03. a 

6000 

5000 

2 4000 $9 

3 

3000 

2000 

1000 

0 

3 

103 

5 
E .2 82 
m m 

61 

-0- 

-0- 

l- 
I 

10 

$ 8  

E 6  
> 

.- c 
2 4  

2 

0 

0.6 

0.0 

8 

0 
c ._ 
$ 4  
U 

2 

0 

2.5 

2.0 

5 

; 1.0 

5 1.5 
E 
.- 
U 

0.5 

0.0 

-0- 

A 

Figure 15-9. Total Metals Box Plots for Location GS03: Aluminum through Cadmium. a 
December 2001 15-11 



RF/EMM/WP-04-SWMANLRPTO3. UN 
RFETS Automated Su$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

70000 

$ 
5 50000 .- - 
J 
30000 

8 

6 

5 
g 4  
Ci 

0 

2 

0 

ll L 
6 

$ 4  

5 2  

E 
'E e 

0 

-0- 

-0- 

0 
-0- 

i 
4000 

3000 

3 
5 2000 - 

1000 

0 

-0- 

-0- 

15 

3 

3 

$ 
u 2  
B -I 

1 

0 El 
Figure 15-10. Total Metals Box Plots for Location GS03: Calcium through Lead. 

-0- 

0.09 1 
J 

P 
$ 0.06 -e- r 
2 
0.03 

-0- 

0.00 - 

Ol 

6000 

500 

-I 

B 
# 300 
c m Ol 

Q 
100 

-0- 

-0- 

15 

-*- 

c5 
6 

$4 

'_4 
Y 
.- 
2 

2 

0 

Figure 15-1 1. Total Metals Box Plots for Location GS03: Lithium through Nickel. 

December 2004 15-12 



W/EMM/WP-OQ-S WMANLRPTO3. I/N 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

I 

5 ._ a" - 5 5 gOOOF 6000 

3000 

I 

150000 

5 100000 
.- 5 
U 

I2 
50000 

T 
I 

2.0 

$3 

.- 5 
z1.0  

a 1.5 

v) 

0.5 

0.0 

450 

$ 
E 
.2 300 

9 z 
- 

150 

-0- 

-0- 

-0- 

52 

2.5 

~ 2.0 
B 
$1.5 
v) 

1 .o 

0.5 

0.0 

- ._ 

2.5 

2.0 

5 1.5 
5 

f 1.0 

._ - - 
m 

0.5 

0.0 
=o= 

Figure 15- 13. 

8 

6 

5 
E 4  

2 

60 

A 40 B 
0 

KJ 

20 

0 

U 

=13= 

rota1 Metals Box Plots for Location GS03: Tin through Zinc. 

December 2004 

453 
15-13 



W/EMM/WP-OCS WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

15.3.3 Location GS04 

Monitoring location GS04 is located on Rock Creek at Route 128. Table 15-8 presents the analyte-specific 
summary statistics for BZ samples collected at GS04. Figure 15-14 through Figure 15-19 show the analyte- 
specific box plots for BZ samples collected at GS04. Figure 3-17 shows the drainage area for GS04. 

Ta tble 15-8. BZ Summary Statistics for Analytical Results from GS04 in WY97-03. 

December 2004 15-1 4 



RF/EMM/WP-OI-S WMANL RPT03. Cnv 
RFETS Automated Su$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

I Figure 75-75. 
i 
I December 2003 

200 

2 150 
VJ 

?loo 

50 

0 

40 

3 30 
al 
0 b 20 
6 
- 

10 

0 

0.46 

Ti 
al 
0 
5 - 3 0.34 
U 

0.22 

270 

5 
v) 

230 

190 

Water-Quality Parameter Box Plots for Location GS04. 

12000 

10000 

3 8000 
5 ,E 6000 

’ 4000 

2000 

0 

3 

130 

3 E 100 
3 .K 

m 

70 

0.8 

0.6 6 
._ 5 
$ 
= 0.4 

m 

0.2 

0.0 

-0- 

T 
2.5 

2.0 

5 1.5 
E 

3 

J 1.0 

._ 
u 

0.5 

0.0 

Total Metals Box Plots for Location GS04: Aluminum through Cadmium. 

15-15 



RF/EMM/WP-04-S WMA NLRP T03. UN 
W E T S  Automated Surface- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

Figure 15-1 6. 

Figure 15- 17. 

December 2004 

43ooa 

5 
'3 - 32000 
0 

21000 

8 

6 
3 
& 
8 4  
0 
0 

2 

0 

12 

3 
$ 8  
'E e 
S 
0 

4 

0 

-0- 

& I 

3 

3 2  = 
n 
8 

1 

0 

6 

3 
P 4  
0)  -I 

2 

0 

Total Metals Box Plots for Location GS04: Calcium through Lead. 

100 

5 80 
E 
.2 60 
5 
3 

40 

20 

-0- 

-0- 

A 
EZB 

0.26 

6 
$ E 0.14 
5 

0.02 

-0- 

-0- 

9p 
-0- 

11 000 

E 

E 
m 

5000 

100 

-I 80 
P 
0)  5 60 
m 
k 40 
H 

m 

20 

0 

Total Metals Box Plots for Location GS04: Lithium through Nickel. 

15-16 



RF/EMM/WP-O4-SWMANLRPTO3. LIN 
RFETS Automated Su$ace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

$I 

2 

5 5000' 

' 2500. 
._ 

c 

-0- 
x o o l  -0- 

-0- 

5 
0 L 

29000 

2 
J 
a 
-0 

rn 

E 21000 
._ 

13000 

290 

3 5 210 
._ c 
e 
tj 

130 

T 
I 

1.2 

3 0.8 
- 2 
5 

0.4 

0.0 

8 

2 6  
B 

2 4  
.- 5 

2 

0 

i 
-0- 

-0- 

-0- 

Figure 15-1 9. 

8 

6 

3 
E4 

2 

0 

-0- 

U 

Ln-l 

25 

20 

.- 515 
5 

,.lo 
-0 

C 

5 

0 

30 

3 
220 
.- 
N 

10 

0 

~~ 

rota1 Metals Box Plots for Location GS04: Tin through Zinc. 

~ December 2001 

~ 455 
15-1 7 



RF/EMM/WP-OI-S WMANLRPTO3. Uh' 
RFETS Automated Sugace- Water Monitoring: WY03 Annual Report and WY04 POE Source Evaluations 

15.3.4 Location SW134 

Monitoring location SW 134 is located north of the gravel pits north of the West Access Road. Table 15-9 
presents the analyte-specific summary statistics for BZ samples collected at S W 134. Figure 15-20 through Figure 
15-25 show the analyte-specific box plots for BZ samples collected at SW134. Figure 3-152 shows the location 
of SW 134. SW 134 receives water pumped from the pits; the drainage area is undetermined. 

Table 15-9. BZ Summary Statistics for Analytical Results from SW134 in WY97-02. 

I Analyte I Samples I Undetect I Median I 85'h Percentile I Maximum I 
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0 16. 
Data validation and verification is performed by the Analytical Services Division (ASD), and data quality 
assessment (DQA) is performed by Surface- Water Program personnel at WETS. The following section 
distinguishes DQA from data validation, and discusses the technical basis, equations, and criteria used for DQA 
of surface water. 

VALIDATION AND DATA QUALITY ASSESSMENT 

16.1 GENERAL DISCUSSION 

Data validation and verification (V&V) procedures are the principal means of assessing the usability of surface- 
water analytical data. V&V also improves overall data quality by allowing ASD to closely monitor laboratory 
performance and to provide feedback to each laboratory regarding its ability to produce quality data that meets 
subcontract requirements. Information from V&V enables ASD to direct analytical work to laboratories that 
demonstrate superior performance by generating timely, high quality analytical data for WETS. 

Data validation is a rigorous data review performed by a K-H ASD subcontractor on approximately 25% of the 
surface-water analytical data generated by RFETS. The remaining 75% of the data are verified under less 
extensive data reviews than validation. V&V criteria are generally based on government-published standards and 
guidelines, primarily EPA Contract Laboratory Procedures (CLP) and SW-846 method guidelines for organic and 
inorganic data evaluation and review. Validation and verification are technically specialized data evaluations and 
are usually performed by analytical chemists. V&V work for RFETS is performed in accordance with a set of 
ASD procedures, some of which are listed below. 

0 

0 

0 

0 

K-H, 2002, General Guidelines for Data Verification and Validation, DA-GRO 1-v2, 10/1,/02. 

K-H, 2002, Verification and Validation Guidelines for Volatile Organics, DA-SSOl -v3, 10/1/02. 

K-H, 2002, Verification and Validation Guidelines for Inorganic Metals, DA-SSOS-V~, 10/1/02. 

K-H, 2002, Verification and Validation Guidelines for Radionuclides by Gamma Spectrometry, DA-GAM- 
v l ,  6/4/02. 

All surface-water analytical data collected by RFETS are considered valid (V or VI) unless the V&V process 
identifies analytical problems that require the data to be qualified. When it is necessary to qualify individual data 
records, standard qualifier codes (alphanumeric validation codes) are applied. Integer “reason codes” accompany 
these validation codes, enabling the data user to determine why the results were qualified. 

Common data qualifiers are defined below. Please refer to ASD documents for a complete list and for formal 
definitions. 

0 V Valid data. Validation found no problems with the results. 

0 VI Valid data. Verification found no problems with the results. 

0 1 
“TR2” may have a “VI” code. 

This code is often assigned to the original “TR1” record when a sample is re-analyzed. The re-analysis 

0 J The analytical result is estimated. 

0 U The analytical result is considered un-detected (non-detect). 

0 

0 

0 

JB Result is <RDL and estimated due to blank contamination. 

NJ The result is presumptively estimated. 

UJ The result is estimated at an elevated detection limit. 

0 R Unusable data, rejected by validation. a R1 Unusable data, rejected by verification, 
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V&V work focuses on evaluation of laboratory quality control data such as method blanks, laboratory control 
samples (LCS), and spike recoveries. It also checks for adherence to sample and extract holding times, standard 
analytical methods, contractual requirements, and proper documentation. 

Although DQA and V&V examine some of the same quality control data, they do so from different perspectives. 
DQA (in this report) looks at the overall quality of an entire water year of surface-water data, in contrast to V&V, 
which looks at the analytical details of individual data packages. V&V focuses on laboratory methodology, while 
DQA focuses on interpretation of data describing QC samples that originated in the field, such as “field duplicate” 
samples and “equipment rinsate” samples. 

In contrast to V&V, the data quality assessment performed by Surface-Water Program personnel at RFETS, does 
not assign data qualifiers to individual analytical results or data packages. DQA is a second level of quality 
assurance intended to be a general assessment of how well the Surface-Water data-collection program is 
operating. The DQA is performed by evaluating water quality data in terms of the PARCC parameters. 

16.2 PARCC PARAMETERS 

Use of the PARCC parameters for DQA has been promoted by EPA guidance documents. These parameters 
include: precision, accuracy, representativeness, completeness, and comparability. Accuracy and precision are 
quantitative measures. Representativeness and comparability are qualitative measures. Completeness is a 
combination of both quantitative and qualitative measures. 

Surface-Water Program personnel evaluate the PARCC parameters by following guidelines published in the 
following QC documents. 

0 

0 

RMRS, 1998, Procedure for Evaluation of Data for Usability. 

RMRS, 2000, Quality Assurance Program Plan for the Automated Surface- Water Monitoring Program. 
RF/RMRS-2000-0 13, Revision 0, March 2000. 

RMRS, 2001, Quality Assurance Program Plan for the Groundwater Monitoring Program Rocky Flats 
Environmental Technology Site. 

0 

The following paragraphs discuss the PARCC parameters in detail and discuss the types of data available to 
assess them. 

16.2.1 Criteria for Precision 

The precision of a measurement is an expression of the mutual agreement between duplicate measurements of the 
same property taken under similar conditions. Precision can be expressed quantitatively by the relative percent 
difference (RPD) between real and field duplicate samples for metals, volatile organic compounds, 
polychlorinated biphenyls and water quality parameters as defined by the following equation: 

where: S = Concentration of analyte in Real Sample 

D = Concentration of analyte in Duplicate Sample 
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The RFETS Surface-Water Program uses the “Duplicate Error Ratio” (DER) to quantify the precision of 
radionuclide activity data: 

where: TPUs = Total Propagated Uncertainty of the Sample 

TPUD = Total Propagated Uncertainty of the Duplicate 

S = Sample Result 

D = Duplicate (or Lab Replicate) Result 

Because TPU is seldom reported with radionuclide activity data, the two-sigma error or random counting error 
has been substituted for TPU in the uranium, americium/plutonium and strontium calculations made for this 
report. 

The RFETS QC criterion for surface-water RPDs is that individual RPDs should be <30%. The analogous 
criterion for DERs is to be 51.96. The overall goal for the surface-water dataset is to have 85% of the RPD and 
DER values comply with the QC criteria. 

16.2.2 Criteria for Accuracy 

Accuracy is the degree of agreement for a measurement with an accepted reference or true value, and is a measure 
of the bias in a system. The closer the measurement is to the true value, the more accurate the measurement. The 
RFETS V&V process (described earlier) is the principal means for evaluating the accuracy of analytical results. 

Accuracy assessment for PARCC evaluations is based on the Procedure for Evaluation of Data for Usability 
(RMRS, 1998). Because the RFETS V&V process compares the actual analytical methods used by each 
laboratory to the contract-required analytical methods, the Surface-Water Program does not repeat this evaluation. 
However, the DQA does use an Access query to compare the contract-required detection limits (CRDLs) for each 
analyte to the achieved detection limits. 

Matrix spike (MS) and matrix spike duplicate (MSD) recoveries are reported by the analytical laboratories for 
most non-radionuclide analytical suites. Criteria for acceptable MS recoveries vary between laboratories, 
depending on the analyte, and the analytical method. The Surface- Water Program criterion for acceptable MS 
results ranges from 75 to 125% recovery. 

Laboratory control sample (LCS) recoveries for radionuclides are often available for surface-water quality data. 
According to KH-ASD, laboratories in practice will commonly accept LCS values in the range of 70-130%. LCS 
percent recoveries between the 70-130% laboratory range and the 75-125% QC range required by the KH-ASD 
laboratory contracts are examined by data validators for acceptability on an analyte-by-analyte basis. The 
Surface-Water Program criterion for acceptable LCS recoveries ranges from 75 to 125% recovery. 

Because some laboratories reported LCS results in pCi/L, while others calculated % recovery, the ASD-KH team 
implemented a new reporting criterion, “relative bias”. The relative bias criterion is defined in the BOA by the 
following formula (see Page 3-6 of the National BOA, section 2.3.2.5): 

0 

Relative Bias = (Observed - Known) / Known 

where: Observed = measured activity of LCS standard (pCi/L) 

Known = known activity of LCS standard (pCi/L) 

Acceptable values for relative bias results range from -0.25 to +0.25. ASD-KH requested that laboratories begin 
reporting relative bias calculations for LCS samples in November 2001, and actual reporting began during the 0 First Quarter of 2002. 
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16.2.3 Criteria for Representativeness 

Representativeness in DQA is limited to an evaluation of whether analytical results for field samples are truly 
representative of environmental concentrations, or whether they may have been influenced by the introduction of 
contamination during collection and handling. The potential introduction of contamination is commonly 
evaluated by examination of the analytical results for equipment rinsates. 

Equipment rinsates are used to assess the efficacy of the decontamination process used to clean surface-water 
sampling equipment. Analytes detected in rinsate samples indicate possible cross-contamination between 
environmental samples. In many environmental sampling programs, rinsates are samples of volatile-free 
“distilled” water that have been poured over or through decontaminated sampling equipment and subsequently 
handled in the same manner as environmental samples. However, the Surface-Water Program samples water over 
time and collects the water in carboys. Therefore, a location-specific “rinse carboy” is prepared using distilled 
water. This carboy is treated the same as other surface-water samples from that location, and analyzed for the 
same parameters. Analytical data from these rinse carboys are used to assess how well the carboys were cleaned 
between field deployments and to determine if contamination was introduced during sample preparation. 

Although rinsates are used specifically as indicators of cross-contamination from improper decontamination of 
equipment, they are carried through the entire sampling, shipping, and laboratory process. Therefore, they are 
good indicators of potential contamination introduced during any of these steps. Because rinsate samples are 
judged adequate to assess introduced contamination, the Surface-Water Program does not use “trip blanks” in its 
QA program. 

16.2.4 Criteria for Completeness 

A qualitative measure of completeness is the rate of successful sampling. The DQA verifies that all planned 
samples were collected, unless insufficient water was available for sampling. The completeness goal for 
successful sampling is the collection of at least 90% of the planned samples. However, the availability of surface 
water is outside the control of the Surface-Water Program. If all required stations were visited, sampling 
completeness is considered acceptable. 

Completeness as a quantitative measure of data quality may be expressed as the percentage of valid or acceptable 
data obtained from a measurement system. K-H ASD tracks analytical laboratory performance through both the 
shipment of samples to the laboratory and the receipt of data from the laboratory. Therefore the Surface-Water 
Program does not track the timeliness of data receipt from the laboratories, but evaluates data completeness on the 
following formula: 

100 
D e - D P , ,  

Completeness = DP, = 
Or: 

where: DP, = Percentage of usable data points 

DP, = Total number of data points 

DP, = Non-usable (rejected) data points 

The completeness criterion is having 3 90% valid samples. 

16.2.5 Criteria for Comparability 

Comparability is a qualitative parameter. Consistency in the acquisition, handling, and analysis of samples is 
necessary for comparing results. Data developed under the Surface-Water Program are collected in accordance 
with RFETS SOPs, transported per RFETS SOPs and US-DOT shipping regulations, and analyzed using standard 
EPA, or nationally recognized analytical methods. This helps to ensure comparability of results with other 
analyses performed in a similar manner. 
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Primary samples (REALs) 
Field duplicates (DUPs) 
Rinsates (RNSs) 
Totals 

ASD verifies that laboratory analyses are performed according to the standard protocols specified by the RFETS 
subcontract to each laboratory. Therefore, the analytical results should be comparable to data produced by similar 
methods. 

Unique Water Samples Unique Bottle Codes 
426 1065 
25 66 
25 72 

476 1203 

16.3 SURFACE-WATER DQA RESULTS WY03 

Analyte Total Number of Number of 
Group Number of Unacceptable Acceptable 

DER Results Results DERM .96 Res u Its 

During WY03,40 surface-water locations were sampled one or more times. This resulted in a total of 476 
surface-water samples collected versus only 247 last year (WY02 was an extremely dry year). During WY03, 
1,203 bottles of water were submitted to analytical laboratories for analysis versus 683 last year. The following 
table breaks this data down by sample type. 

Percentage Goal Met 
Acceptable 

Table 16-1. WY03 Sample Type Breakdown. 

Data used to evaluate the PARCC parameters are included in the WY03 analytical dataset generated by the 
laboratories. These include analyses of field duplicate and rinsate quality control samples submitted to the 
laboratory, and laboratory generated QA/QC samples such as Lab Control Samples (LCS). The DQA of these 
analyses is discussed below by each PARCC parameter. 

16.3.1 Precision During WY03 

Duplicate error ratios (DER) are indicators of precision for radionuclide analyses. The QC criterion for precision 
requires that individual DER values should be <=I .96, and overall the dataset should have >=85% compliance 
with the criterion. Table B-4 is a tabulation of the DER values for WY03 radionuclide analyses. The table has 
been sorted by the DER parameter so that the range of values is apparent. The DER range is from 0.000 to 1.795. 

Table 16-2 summarizes the DER findings of Table B-4 and indicates if the 85% goal has been met. Overall, 
100% of the DER data are in compliance with the criterion, indicating excellent precision for radionuclide 
analyses. 

Table 16-2. Summary of Duplicate Error Ratio (DER) Values. 

~~~ ~ ~~ 

Relative percent difference (RPD) between real and field duplicate sample results is an indicator of precision for 
non-radionuclide analyses. Individual RPD values should be <=30% and at least 85% of the RPDs should comply 
with the criterion. Table B-5 tabulates RPD values and is sorted first by analyte suite, then by RPD, in order to 
highlight the RPD range of each suite. RPD values for metals ranged from 0.0% to 8 1.9%; and RPDs for water 
quality parameters varied from 0.0% to 40.0%. 

Table 16-3 summarizes the RPD findings of Table B-5 and indicates if the 85% goal has been met. During 
WY03, the RPD goal was met for metals, but not for water quality parameters. Overall, the non-radionuclide data 
had 94.3% acceptable RPDs, and therefore exceeded the 85% goal. a 
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Analyte Total Number of 
Group Number of Unacceptable 

RPD Results Results RPD>30% 

Number of Percentage Goal Met 
Acceptable Acceptable 

Results 

16.3.2 Accuracy During WY03 

Detection limits achieved by the laboratories analyzing samples collected during WY03 were compared with the 
contract-required-detection limits (CRDLs) as an indicator of accuracy. An analytical reporting limit is raised by 
the dilution factor when sample dilution is necessary to bring an analyte within an analytical instrument’s 
calibration range. Such dilution is required under laboratory subcontracts issued by ASD. Therefore, the DQA 
analysis normalized reporting limits (RDLs) by dividing each of them by the sample dilution factor prior to 
comparing them against the CRDLs. 

During WY03, a total of 9,298 RDLs were reported by laboratories for real, duplicate, and rinsate samples 
analyzed for all requested analytical suites. An Access query compared each normalized RDL to the 
corresponding CRDL and found that no RDLs had exceeded their CRDLs. Thus, by this measure the surface- 
water data are of high accuracy. 

Matrix spike recoveries provide another measure of accuracy. Table B-6 displays recoveries for 1,273 matrix 
spike (MS) and matrix spike duplicate (MSD) analytical records for metals and water quality parameters (WQP). 
This large amount of data is summarized in Table 16-4. The metals suite met the QC goal by having 93.9% of its 
recoveries falling in the range 75% to 125%. WQP had 97.5% of their spike recoveries falling in the acceptable 
range. Overall, across all analytical suites, the percentage of acceptable MS/MSD results was 94.4%, exceeding 
the accuracy goal of 90%. 

Table 16-4. Summary of MS and MSD Recovery Data. 

Table B-7 contains 835 relative bias values for Laboratory Control Samples (LCS). These are used by RFETS to 
evaluate the accuracy of radionuclide analyses. The QC criterion for the acceptable range of relative bias values 
is from -0.25 to +0.25. During the WY03, the bias ranged from -0.243 to +0.213. Therefore, 100% of the data 
met the QC criterion. 

Lab control sample (LCS) results for non-radionuclide suites were available for metals and water quality 
parameters (including anions). These LCS recoveries are tabulated in Table B-8, which is sorted by analyte 
group, then by percent recovery. All but one of the LCS recoveries for metals fell in the range 82% to 116.5% 
and were within the 75% to 125% acceptable QC range. LCS recoveries for WQPs fell between 86% and 1 14% 

Metals 
WQP 
Totals 
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and were all acceptable. In summary the LCS recoveries indicate that WY03 surface-water analytical data for 
metals and water quality parameters are all of high accuracy. 

Another aspect of accuracy is “rejected data”. Out of 9,298 analytical records representing reals, duplicates, and 
rinsates during WY03, only 47 records were rejected (R or R1 qualified) during data verification, or validation. 
Another way to state this is that 99.5% of the analytical data collected during the year were considered to be valid 
and usable. Table B-9 lists the 47 rejected records, all of which were for mercury. Many of the rejections were 
for reason codes 702 or 70 1, which mean that the sample holding times were grossly exceeded. Reason code 242 
indicates that tracer requirements were not met. 

16.3.3 Representativeness During WY03 

As written earlier, representativeness is an evaluation of the sampling procedure for its ability to reflect the true 
concentrations of contaminants in surface water. Equipment rinsate samples (rinse carboys) are used by the 
Surface-Water Program to determine whether there is introduced contamination from improper or incomplete 
decontamination of the sampling equipment. 

During WY03 a total of 505 rinsate analytical records were generated for metals, radionuclides and water quality 
parameters. The majority of these records lack evidence of contamination. The remaining 86 records are 
tabulated in Table B- 10, and 74 of these represent only weak evidence of contamination. 

Only 6 records (at the top of Table B-10) provide substantial evidence of inadequate decontamination of a sample 
carboy. For example, alkalinity reached 9.7 m g L  in a GS04 water sample collected during July 2003. Chloride 
reached 950 ug/L at GS03, also sampled during July. The aluminum concentration was 24 ug/L in water sampled 
during September 2003 at GS28. 

Table B- 10 contains numerous other rinsate records, mostly for metals, which are “B” qualified, denoting that 
they are above the instrument detection limit, but below the method detection limit. 

Overall, there is very little evidence of introduced contamination during WY03 surface-water sampling and/or 
shipping activities. Most of the rinsates appear to be clean. Therefore surface-water quality data for the year are 
judged to be representative of the actual surface-water concentrations. 

Because all required sampling locations were visited, and the samples that could be collected were analyzed, 
analyses for the year are judged to be representative with respect to spatial coverage. 

16.3.4 Completeness During WY03 

If sufficient surface water is available for sampling, the goal is to have greater than or equal to 90% successful 
sampling of all required stations. However, the availability of surface water is beyond the control of the samplers. 
Surface-water monitoring during WY03 required sampling at up to 40 gaging stations and surface-water sampling 
locations. In actuality, samples were collected at each of the 40 sites and submitted to the laboratory for analysis. 
Therefore the sampling success rates for each requested analytical suite were 100%. Because all requested 
stations were sampled during WY03, sampling completeness exceeded the goal. 

ValidatiodVerification completeness is summarized in Table 16-5. This table compiles by analytical suite 
(actually by SWD line item code, LIC), the total number of data points for reals, duplicates and rinsate samples. 
It then subtracts rejected data points, and subtracts points that lack validation qualifiers. The result is the net 
number of usable validated or verified data points, and this is expressed as % usable data, or % V&V 
completeness. The QC goal for completeness is >=90%. Note that only analytical data are validated, so Table 
16-5 excludes physical methods such as sieving. 

Validation completeness for all metals, radionuclides, and WQPs exceeded the completeness goal. The overall 
validation completeness across all analytical suites was 99.5%, exceeding the completeness goal. Therefore from 
the perspective of V&V completeness, the WY03 surface-water data are acceptable. 
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Another measure of completeness is that an adequate number of QC samples (field duplicates and equipment 
rinsates) must be collected to meet QC requirements. The recommended frequency for collecting duplicate 
samples is one duplicate (DUP) per 20 or fewer primary (REAL) water samples. In other words, duplicates 
should be collected at a 5% or greater frequency per REAL sample. Like duplicates, rinsate samples (RNS) are 
also to be collected at a 5% or greater rate. 

The sample collection frequencies of REAL, DUP, and RNS samples are tabulated by analyte suite in Table 16-6. 
Physical parameters (such as sieve analysis) do not appear under “Analyte Group” because no duplicate or rinsate 
samples were collected for these analytes during WY03. 

The ratios of REALIDUP samples shown in Table 16-6 meet Surface-Water program QC goals with one DUP per 
15.1 REALs. Across all analyte suites and samples collected during the year, the overall frequency of duplicates 
was 6.6%, exceeding program goals (>=5%). . 
The ratios of REAL/ RNS samples of Table 16-6 also meet program QC goals with one rinsate per 16.1 REALs. 
Overall, across all suites and samples collected during the year, the rinsate collection frequency was 6.2%, 
exceeding program goals (>=5%). In summary, both field duplicate and rinsate sampling frequencies were within 
surface-water QC requirements. 

16.3.5 Comparability During W 0 3  

No changes were made to surface-water sampling or to analytical procedures during WY03. Therefore, the 
analytical data generated during the year should be comparable to corresponding analyses from previous years. 
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Sum of 
Number of 

Data 

Table 16-5. Summary of Validation and Verification Data Completeness. 

Sum of Sum of Number Sum of Net Overall Goal Met 
Number of Rejected Usable Completeness 

Unvalidated Points 

Totals 
Points Points 
9298 0 47 9251 99.49 Yes 
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Analyte Analytical Line Item Number of Number of Number of Ratio Ratio Number Number Number Total 
Group Method Code Locations Locations Locations REALsl REALsl REAL DUP RNS Records 

Sampled Sampled Sampled DUPs RNSs Records Records Records 
for REALs for DUPs for RNSs (Goal C20) (Goal C20) 

EPA 600 M ET-A-0 1 3 29 10 18 2.9 1.6 5736 452 352 6540 

SCINTILLATION 
COUNTER LSC-A-001 53 22 23 2.4 2.3 2168 136 108 2412 

WQP E310.1, 310.2, 
SM2320B WCH-A-002 59 9 41 6.6 1.4 289 12 45 346 

Totals 141 41 82 3.4 1.7 8193 600 505 9298 
. Percentages 29.1% 58.2% 7.3% 6.2% 

Metals 
Radionuclides LIQUID 
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APPENDIX A: HYDROLOGIC DATA 
A.l DISCHARGE DATA 
This section includes mean daily discharge tables and hydrographs by monitoring location and water year. Electronic copies of the discharge grids are included in 
the Appendix Tables directory on the CD-ROM disc. The grids are given in a single Microsoft Excel file. Each file contains separate worksheets for each 
monitoring location. 
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A.l.1 GSOl: Woman Creek at Indiana Street 

Table A-1. WY03 Discharge Summary for GSOl: Woman Creek at Indiana Street. 

Awtage 
Maximum 
Minimum 

Water Year 2003: Daihr Mean Dischame Values In Cublc Feet ner Second 

0.00Ol 0.000l 0.00Ol 0.0231 0.0931 2.7501 2.5111 0.9471 0.2751 0.000l 0.0001 O.OO0 

0.000l 0.000l 0.000l 0.0071 0.0301 0.0511 0.3541 0.0951 0 . 0 ~ l  0.000l 0.WOI 0.000 
0.00Ol 0.0ool 0.0081 0.0471 0.2771 19.4261 12.8421 4.1801 0.8191 0.OOOl 0.0ool 0.WO 

December 2004 

0 

Cubic Feel 
Gellons 

Awe-Feet 

01 01 9821 621401 2249421 73658401 65096581 25373181 7129511 01 01 0 
01 01 73491 4648431 168zSsSl 551003131 486956261 189804611 53332471 01 01 0 

0.001 0.001 0.021 1.431 5.16l 169.101 149.441 58.251 16.371 0.001 0.001 0.00 

Annual Summarlea for WY03 

GPM KEY W R  No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated fran field obsetvatkms 

and elecbonic record at adjacenl or comparable gages 
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A.1.2 GSOZ: Mower Ditch at Indiana Street 

Table A-2. WY03 Discharge Summary for GSOZ: Mower Ditch at Indiana Street. 

Aymge MeJffmm 
Minimum 

0.OOOl 0.0001 0.OOOl 0.OOOl 0.OOOl 0.OOOl 0.OlOl 0.0021 0.000l 0.OOOl 0.OOOl 0.000 

0.OOOl 0.oOOl 0.0001 0.000l 0.OooI 0.OOOl 0.oOOl 0.Oool 0.0001 0.OOOl . 0.000l 0.OOO 
' 0.000l 0.Oool 0.OOOl 0.OOOl 0.OOOl 0.OOol 0.1641 0.oSol 0.OOol 0.OOOl 0.OOOl o.Oo0 

December 2004 

Cubic Feet 
Gallons 

Acnr-Feet 

A-3 

01 01 01 . 01 01 01 231821 60911 01 01 01 0 
01 01 01 01 01 01 1734101 455641 01 01 01 0 

0.001 . 0.OOl 0.00l 0.001 0.00l 0.001 0.531 0.141 0.00l 0.001 0.001 0.00 
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Average 
Meximum 
Minimum 

WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.1.3 GS03: Walnut Creek at Indiana Street 

0.4171 0.1471 0.00ll 0.OOOl 0.9661 2.8501 2.597) 1.9191 0.0821 0.4251 0.OOOl 0.380' 

0.OOOl 0.000l 0.000l O.OOO[ 0.00Ol 0.OOll 0.0201 0.0161 0.0121 0.00Ol 0.OOOl 0.OOO 
2.3001 1.5511 0.0061 0.005l 3.4021 22.2601 8.6541 6.701) 02661 1.7021 0.000[ 1 .481 

Table A-3. WY03 Dlscharge Summary for GS03: Walnut Creek at lndiana Street.' 

CublcFeelk 11175341 3798671 16421 897 2337062 7634630 67315821 51405011 2129411 1136599l 01 984815 
01 7366926 Gallons 83597321 2841599l 122821 6712 17482438 57111005 503557361 384536181 15929071 85173161 

Acre-Feel - 25.661 8.721 0.Wl 0.02 53.65 175.27 154.541 Il8.Oll 4.891 26.141 0.COl 22.61 

December 2004 

0 

Annual Summarlea for WY03 
F t ' / S e c L 1  

KEY: W R  No data or unacceptable data due to winter king conddons 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated horn Old observetDns 

and electrmk record at adjacent or comparable gages 
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WETS Automated Surjace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.1.4 GS04: Rock Creek at Highway 128 

Avemge 
Meximum 
Minimum 

Table A 4 .  WY03 Dischange Summary for GS04: Rock Creek at Highway 128. 

0.OOOl 0.0411 0.0071 0.0271 0.1311 2.0961 2.0911 0.8161 0.1231 0.WOl 0.0OOl 0.000 
0.OOOl 0.1691 0.0501 0.0871 0.4081 15.3411 8.5771 3.4281 0.4641 0.005l O.oo0l 0.000 
O.oo0l 0.OOOl 0.WOl 0.0001 0.0551 0.0721 0.5111 0.1611 0.0151 0.WOl O.oo0l O.Oo0 

cubic Feet 
Gallons 

AcmFeet 

01 1065111 175781 716911 3170581 56137531 54206041 21867721 3184351 405) 01 0 
01 7967571 1314941 5362851 23717611 419937911 405489391 163581931 23820571 30331 01 0 

0.001 2.451 0.401 1.651 7.281 128.871 124.441 50.201 7.311 0.011 0.Ool 0.00 

December 2004 

Annual 

KEY W R  No data or unacceptable data due to winter king conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated fmm field observations 

and electronic recard at adjacent or comparable gages 

1 Summa~ies for WY03 
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A.1.5 GSOS: Woman Creek at West Fenceline 

Averege’ 
Meximum 
Minimum 

Table A-5. WY03 Discharge Summary for GS05: Woman Creek at West Fenceline. 

0.OlOl 0.OZOl 0.0211 0.0151 0.0431 1.6741 0.6481 0.1431 0.0191 0.OOOl 0.OOOl 0.000 
0.0571 0.0281 0.0671 0.0211 0.096l 11.2101 6.3151 1.4.581 0.1151 0.00ll 0.O00l O.OO0 
0.OOOI 0.0151 0.0101 0.0071 0.0191 0.0221 0.075l 0.0131 0.00lI O.oOo1 0.OOOl O.OO0 

Jater Year 2003: Daily Mean Dlscharge Values In Cublc Feet per Second 

PEW Date 

CubicFeel 
Gallons 

Acre-Feel 

18368l 392531 457111 404771 552141 37601521 21979751 3830151 488721 531 01 0 
137401) 293633) 341944) 3027871 4130321 281278941 164419931 28651521 3655901 3951 01 0 

0.421 0.901 1.051 0.931 1.271 88.321 50.461 8.791 1.121 0.001 0.001 0.00 

KEY WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: flak values contain data estimated fmm fiiM observafions 

and etadmnic remrd at adjacent M mmparabte gages 

December 2004 A-6 

Annual Summaries for WYOS 
0.245 
110.1 

CubTiq=l 
Galbns 49289819 

Aue-Fee 151.26 
psrual Data 
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W E T S  Automated Suflace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.1.6 GS06: Owl Branch at West Fenceline 

Table A-6. WY03 Discharge Summary for GS06: Owl Branch at West Fenceline. 

Averege 
Maximum 
Minimum 

Water Year 2003: Dallv Mean Dischame Values In Cubic Feet Der Second 

0.0000 0.0000 0.MXM O.OOO0 0.0002 0.1397 0.1335 0.1025 0.0504 0.0068 0.0261 0.0007 
0.0000 O.OOO0 0,OoM) 0.0000 0.0046 1.5692 1.1189 0.3998 0.1756 0.0390 0.1278 0.0033 
0.0000 O.oo00 0.OoM) 0.0000 0.0000 0.0000 0.0135 0.0063 0.0012 0.0000 O.OOO0 0.0000 

cubic Feel 0 0 0 0 396 374052 3459511 274561 130516 18177 69869 1697 
Gallons, 0 0 0 0 2961 2798104 2587695l 2053860 976324 135975 522653 12695 

Aae-Feef 0.00 0.00 0.00 0.00 0.01 8.59 7.941 6.30 3.00 0.42 I .60 0.04 

Annual Summaries for WY03 . 
F ? / % C p I  

KEY: WR: No data or unacceptabte data due to winter idng conditions 
BD: Bad data due to equipment failures 
ITALICS: ltalt values contain data estimated fmm field observations 

and electronic record at adjacent or comparable gages 

A- 7 

ACre-Feet 
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A.1.7 GS08: South Walnut Creek at Pond 6-5 Outlet 

Table A-7. WY03 Discharge Summary for GS08: South Walnut Creek at Pond 8-5 Outlet 

Average 0.351 0.178 0.oOoI 0.OOOl 0.5321 0.7151 0.560l 0.9471 O.OOO1 0.4731 0.OOOl 0.486' 
Maximum 2.008 2.195 O.OOO[ 0.oOOl 1.6421 4.2861 2.5421 2.3611 0.oOOl 2.0051 O.OOO\ 1.641 
Minimum 0.000 0.ofxI 0.oOol 0.OOOl 0.00Ol O.ofxI( O.Owl 0.CtWl 0.OOOl 0.OOOl 0.ofxIl O.Oo0 

December 2004 

Cubic Feel 9400331 4603771 01 01 12879301 19162771 14519901 25369151 01 12675021 0 1260788. 
0 9431349 

AaeFeel 21.581 10.571 0.001 0.001 29.571 43.991 33.331 58.241 0.001 29.101 0.00 28.94 
Gellons 70319351 34438571 01 01 96343871 143347501 108616391 189774461 01 94815751 

Flnw Rata 

KEY: WR: No data 01 unaaeptaMe data due to winter icing conditions 
B D  Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and elecbPnk record at adjacent or wmparable gages 

A-8 
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A.1.8 GS10: South Walnut Creek at B-1 Bypass 

Table A-8. WY03 Discharge Summary for GSlO: South Walnut Creek at B-1 Bypass. 

Awmge 0.1171 0.WI 0.017 0.0181 0.0431 0.5891 0.422 0.1991 0.115 0.1071 0.083 0.032 

Minimum 0.0261 0.0241 0.005 0.0121 0.0171 0.0271 0.049 0.0471 0.042 0.0351 0.027 0.020' 
M8XimUm 0.4681 0.1041 0.025 0.0301 0.1821 3.8671 4.216 2.6491 0.514 0.7681 1.135 0.IXJ 

December 2004 

CuticFeet 3133731 103187 46545 48954 104171 1577387 1092537 531881 298409 287690 221101 83869 
G8Ih.S 23441951 771895 348180 366204 77450 11799676 0172744 3978749 2232253 2152074 1653949 627386 

Aae-Feet 7.191 2.37 1.07 1.12 2.39 36.21 25.08 12.21 6.85 6.60 5.08 1.93 

Diacharae 

Annual Summaries for WY03 
0.1491 

KEY: W R  No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values mntaln data estimated from Reld observations 

and electronic record at adjacent Q comparable gages 
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A.1.9 GSl1: North Walnut Creek at Pond A 4  Outlet 

Averege 
Max/mum 
Minimum 

Table A-9.- W 0 3  Dlscharge Summary hor GS11: North Walnut Creek at Pond A 4  Outlet. 

0.2401 0.OOOl 0.OOOl O.OOO[ 0.4861 0.5091 0.9221 0.7731 0.OOOI 0 .Wl  0.OOOl 0.OOO 
1.8381 0.ooOl 0.OOOl 0.OOOl 2.1171 3.5371 4.1461 4.5041 0.OOOl 0.WOl 0.OOOl O.Oo0 
O.OOO~ O.OOO~ 0.oo0l 0.00ol O.Oo01 O.OOOl O.OOOl O.OOOl O.ooOl . O.WOl O.ooOl O.ooO 

Cubicfeel 8437371 01 01 01 11759821 13644961 23905021 20708081 01 01 01 OJ 
Gallons 48154841 01 01 01 87969581 102071421 178822001 154907221 01 01 01 0 

AartFeef 14.781 0.001 0.001 0.001 27.001 31.321 54.881 47.541 0.001 0.001 0.001 0 . 0  

Annual Summartea for WY03 
F I : ’ h F l  

E D  Bad data due lo equipment failures CubkFeel 7645525 
ITALICS: ltalk wlues contain data estimated from fwld observations Gallons 57192506 

and electronic record et adjacent or comparable gages Acre-Feet 175.52 

KEY: W R  No data or unacceptable data due to winter ldng conditions 
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W W/EMM/WP-04-S WMANLRPTOJ. UN 
WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.l.10 GS12: North Walnut Creek at Pond A-3 Outlet 

c u b i c w  
Gallons 

Acre-Feef 

Table A-10. WY03 Discharge Summary for GS12: North Walnut Creek at Pond A-3 Outlet. 

376122 0 0 488996 0 25928111 2057573 1112351 0 252866 0 0 
281 3590 0 0 3657945 0 193955771 15391713 8320964 0 1891568 0 0 

8.63 0.00 0.00 11.23 0.00 59.521 47.24 25.54 0.00 5.81 0.00 0.00 

Flow Rate 
0.1401 0.OOOl 0.000l 0.1831 0.OOOl 0.9681 0.7941 0.4151 0.OOol 0.0941 0.OOOl 0.000 
1.5231 0.OOOl 0.000l 1.2111 0.0Wl 5.7071 3.4221 1.8941 0.0001 1.4891 0.OOOl 0.000 
0.00Ol 0.OOol 0.000l 0.000( 0.ooOl O.OOO( 0.000( 0.OOol O.OoO( 0.00Ol 0.OOol 0.000 

Dischame 

KEY WR: No data or unacceptable data due to winter idng conddons 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and elecbonic record at adjacent or comparable gages 
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Annual Summarles for WYOJ 
F t ? S ; P /  

CubkFeet 6880719 
Gallons 51471358 

ACm-FWt 157.96 
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Awrege 0.0571 0.0701 0.0591 0.0831 0.0831 0.2681 0.2701 0.1481 0.0571 0.0241 0.0191 0.023 
Maxlmum 0.1561 0.1291 0.0671 0.1161 0.1201 1.2021 1.5171 0.7361 0.1491 0.0411 0.0481 0.03, 
Mlnlmum 0.0371 0.0491 0.055l 0.0651 0.0611 0.0391 0.0841 0.0721 0.0341 0.0181 0.0151 0.018, 

W E T S  Automated Sut$ace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.l. l l  GS16: Antelope Springs 

CublcFeef , 1514731 1507031 153071 863941 786671 5333751 699381 3962521 146620 652341 507471 59131- 
Gallons 1133100] 11273371 1145081 6462741 5884741 3989923l 5231730 29641701 1096793 4879881 3796131 442327 

Acre-feet 3.481 3.461 0.351 1.981 1.811 12.24) 16.06 9.101 3.37 1.501 1.16) 1.36 

Table A 4  1. WY03 Discharge Summary for GS16: Antelope Springs. 

December 2004 

KEY: W R  No data or unacceptable data due to winter king conditions 
ED: Bad data due to equipment failures 
lTALlC.9 Italic values contaln data estimated from field observations 

and elecbonic record at adjacent or comparable gages 

A-I2 

Annual Summartea for WY03 

Data 



< 
\i * RF/EMMlWP-O4-S WMANLRPTO3. UN 

Amrage NoData INoData I 0.00271 0.00291 0.00321 0.01301 0.ooSSl 0.00341 O.OOO9l 0.0005l 0.OOlOl 0.0001 
Max/mum No Data INo Data I 0.00SOl 0.0080l 0.00771 0.0608l 0.07431 0.05041 0.00921 0.01491 0.02271 0.0015 
Minimum NoData INoData I 0.0006l 0.00051 0.00121 0.00021 0.OOOlI 0.ooOOl 0.ooOOl 0.ooOOl 0.0OOOl O.& 

* \  
W E T S  Automated Surface- Water Monitoring: Appendices for  WY03 Annual Report and WY04 POE Source Evaluations 

A.1.12 GS21: 8664 Area Outfall to SID 

CutdcFeel 
Gallons 

Am-Feet 

Table A-12. WY03 Discharge Summary for GS21: 6664 Area Ouffall to SID. 

NoData INoData I 48231 76371 76621 348941 178431 90211 2348) 13521 25751 249 
NoData INoDala I 360751 571321 573161 2610251 1334771 674801 175621 lOllll 192661 1863 
NoData INoData I 0.111 0.181 0.181 0.801 0.411 0.21 I 0.051 0.031 0.06l 0.01 

GPM 
CubicFeet 

Gallons 
A d e e t  

I .6 
88404 
661305 
2.03 

Annual Summarles for WY03 
F ? / S e c l l  

KEY: WR: No data or unacceptable data due to winter idng conditions 
B D  Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from Reld observations 

and electronk m r d  at adjacent or comparable gages 

December 2004 A-I3 



W/EMM/WP-OI-S WMANLRPTO3. UN 
WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.13 GS22: 400 Area Outfall to SID 

Table A-13. WY03 Discharge Summary for GS22: 400 Area Outfall. 

Amrage 
Maximum 
Minimum 

Water Year 2003: Daliv Mean Dlschame Values In Cubic Feet Der Second 

0.0331 O.Ol8l 0.0081 0.0071 0.0241 0.1141 0.lOOl 0.0511 0.0281 0.0171 0.0271 0.0102 
0.3321 0.0771 0.016l 0.0221 0.0701 0.5541 0.9221 0.538l 0.2161 0.2351 0.3651 0.083 

. 0.006l 0.006l 0.005l . 0.0041 0.0041 0.0071 0.0251 0.0141 0.OOel 0.oOSl 0.0031 0.002 

Cubicfeel 89049 462701 21880) 199341 584011 3043221 2592841 1364751 730541 443001 716391 25376 
Gallons ’ 666132 3461241 1636711 1491201 4368731 22764871 19395831 10209041 5484831 3313861 5358991 189827 

Am+feet 2.04 1.061 0.501 0.461 1.341 6.991 5.951 3.131 1.681 1.021 1.641 0.58 

Dletharae 

Annual Summaries for WY03 

KEY: WR: No data 01 unacceptable data due to winter idng wnditbns 
BD: Bad data due to equipment 1811ums 
ITALICS: Italic values contain data estimated from field observations 

and eledmnk record at adjacent OT comparable gages 

December 2004 A-14 



S I - v  



a 

Cuffc Feel 
G8//0flS 

Ac??H%ef 

RF/EMM/WP-O4-SWMANLRPTO3. UN 
WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.15 GS28: Ditch NW of 8865 

Table A-15. WY03 Discharge Summary for GS28: Ditch NW of 8865. 

141 11 01 01 01 01 148791 82791 35391 971 4481 11591 11 
105581 01 01 01 11 1113051 619321 264761 7231 33!Hl 86731 79 
0.0321 0.OOOl 0.oOOl 0.oOOl 0.OOOl 0.3421 0.1901 0.081I 0.0021 0.OlOl 0.0271 0.000 

Flow Rete 
0.00051 0.00001 0.ooOOl 0.ooOOl 0.0000l O.OO!%l 0.00321 0.00131 0.M)oOl 0.OOOZl 0.0004l 0.0000 
0.0095l 0.ooOOl 0.ooOOl 0.ooOOl 0.00Wl 0.06201 0.OSSel 0.03551 0.ooOSl 0.00SZl 0.01041 0.0001 

I December 2004 

ED: Bad data due to equipment failures 
ITALICS: ltalk values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-16 

&Feet 



RF/EMM/WP-O4-SWMANLRTO3. UN 

Amrage 0.000 O.OO0 O.OO0 0.000 0.000 0.000 0.000 0.404 0.306 O.OO0 0.000 0.000 
Maximum 0.000 0.OOO O.OO0 0.000 0.000 O.OO0 0.000 1.355 0.966 0.000 O.Oo0 0.000 
Minimum 0.000 0.m 0.000 0.000 O.OO0 0.000 0.000 O.OO0 0.OOO 0.000 0.oOP 0.000 - 

W E T S  Automated Surjhce- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.1.16 GS31: Woman Creek at Pond C-2 Outlet 
Table A-16. WY03 Dkchange Summary for GS31: Woman Creek at Pond C-2 Outlet. 

Cubic Feet 
Gelbns 

A m k f  

December 2004 

01 0 0 01 0 0 0 IO8098Ol 794331 0 0 0 
01 0 0 01 0 0 0 80862891 5942010 0 0 0 

0.001 0.00 0.00 0.001 0.00 0.00 0.00 24.821 18.24 0.00 0.00 0.00 

KEY WR: No data or unacceptable data due to winter king conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field obsewations 

and electronic record at adjacent or comparable gages 

A-17 



RFlEMMiWP-04-S WMANLRPTO3. UN 
W E T S  Automated SurJace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.17 GS33: No Name Gulch at Walnut Creek 

Table A-1 7. WY03 Dischange Summary for GS33: No Name Gulch at Walnut Creek. 

Cubic Feet 
Gallons 

Acrefeel 

Flow Rate 
AverageL 0.00Ol 0.OOOl 0.OOOl 0.OOOl 0.OOOl 0.2431 0.2241 0.0671 0.OOOl 0.OOOl 0.OOOl 0.OOO’ 

Maximum I 0.00Ol 0.OOOl 0.OOOl 0.OOOl 0.OOOl 2.0931 1.4681 0.8951 0.OOOl 0.OOOl 0.WOl 0.OOO 

101 2 01 01 0 6497861 580316) 1786441 361 11 61 0 
781 12 01 01 0 48607401 43410641 13363481 2731 111 461 2 

‘ 0.001 0.00 0.001 0.001 0.00 14.921 13.321 4.101 0.001 0.001 0.001 0.00 

Annual Summadas for WY03 Fti/Fl 
ED: Bad data due lo equipment failures CubkFeel 1408802 
ITALICS: ltalk values contain data estimated from held observations Galbns 10538574 

and electronic record at adjacent or comparable gages Acre-Feet 32.34 

KEY: W R  No data or unacceptaMe data due to winter king conditions 

December 2004 A-18 



RF/EMM/WP-O4-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

4 
A.1.18 GS35: McKay Ditch at Walnut Creek 

Avenge 
Maxlmum 
Minimum 

Table A-18. W 0 3  Discharge Summary for GS35: McKay Ditch at Walnut Creek. 

0.00Ol 0.00Ol 0.000 0.OOOl 0.00Ol 1.3471 0.9191 0.172 0.1081 0.0691 0.OOOl 0 . W  
0.OOOl 0.OOOl 0.000 0.000l 0.0001 11.9021 6.5261 2.067 0.4121 0.1891 0.0001 0.000 
0.oOol 0.0001 0.000 0.oOol 0.oOOl 0.0ool 0.0001 0.000 0 . 0 ~ 1  0.0001 0.0001 0.000 

I .  

Cubic Feet 
Gellons 

A&& 

01 01 01 01 01 36066021 23815921 4612591 2794291 1837181 01 0 
01 01 01 01 01 269792581 178155491 34504551 20902731 1374309) 01 0 

0.001 0.001 0.001 0.001 . 0.001 82.801 54.671 10.591 8.411 4.221 0.001 0.00 

KEY W R  No data or unacceptable data due to winter king conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from (ield obsewations 

and electronic record at adjacant or comparable gages 

Annual Summaries For WY03 Ft?S/S;p/ 
Cubic Feet 6912600 

Gallons 51709844 
@re-Fw 158.69 

December 2004 A-I9 



RF/EMM/WP-O4-S WMANLRPTO3. UN 
RFETS Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.l.19 GS38: Central Avenue Ditch at Eighth Street 

Table A-19. WY03 Discharge Summary for GS38: Central Avenue Ditch at Eighth Street 

Average 0.025 0.004 0.000l 0.000 0.012 0.140 0.092 0.0381 0.011 0.007 0.015 0.000- 
Maximum 0.305 0.055 0.000l O.OO0 0.059 0.979 1.181 0.7271 0.143 0.212 0.383 0.009 
Minimum 0.000 0.000 0.tXX~l 0.000 0.OOO O.Oo0 O.Oo0 0.OOOl 0.000 O.Oo0 0.OOO 0.000 

CubicFeef 661811 102851 21 18 27879 3742281 2374331 1018571 293941 168711 39540 1W- 

AarcFeeI 1.52) 0.241 0.00 0.00 0.64 8.591 5.451 2.341 0.671 0.431 0.91 0.02 
Gallons 4950721 769341 159 138 208551 27994211 17761231 7619461 2196851 1411611 295778 7970 

Annual Summarles for WY03 

Acre-Feet 

KEY WR: No data or unacceptable data due to winter idng conditions 
B D  Bad data due to equipment failures 
ITALICS: Italic values contain data estimated fmm field obsenrations 

and Jecbonk record at adjacent or comparable gages 

December 2004 A-20 



* 
RF/EMM/WP-O4-SWMANLRPTO3. UN 

Average 0.0041 0.00Ol 0.000 0.00Ol 0.OOll 0.016 0.Olll 0.0051 0.000 0.00Ol 0.001 0.000 
Maximum 0.0541 0.0041 0.000 0.000l 0.Olll 0.161 0.1541 0.1141 0.011 0.0121 0.018 0.002 
Minimum 0.0001 0.ooOl 0.m 0.O00l 0.OoOl 0.000 O.owl O.ooOl 0.000 . 0.00ol O.oO0 O.Oo0 

WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.1.20 GS39: 903/904 Pad Sub-Drainage Area 

Cubicbet 96401 12351 01 01 1759 43728 29663 14481 1190 1118l 15741 252’ 
Gallons 721131 92391 01 01 13159 327107 221891 108325 8899 83611 117761 1882 

Auw-Feet 0.221 0.031 0.001 0.001 0.04 1.00 0.68 0.33 0.03 0.031 0.041 0.01 

Table A-20. WY03 Discharge Summary for GS39: 903/904 Pad Sub-Drainage Area. 

. 

December 2004 

KEY: W R  No data or unacceptable data due to winter icing conditions 
BO: Bad data due lo equipment failures 
ITALICS: Italic values contain data estimated from f d d  observations 

and electronic record at adjacent or comparable gages 

A-21 

Annual Surnrnarles for WY03 

Acre-FWt 



RF/EMM/WP-O4-SWMANLRPTO3. UN 
W E T S  Automated Sugace- Water Monitoring: Appendices for wY03 Annual Report and WY04 POE Source Evaluations 

A.1.21 GS40: South Walnut Creek East of 750 Pad 

Average' 
Maximum 
Minimum 

Table A-21. WY03 Discharge Summary for GS40: South Walnut Creek East of 750 Pad. 

0.0591 0.0371 0.0211 0.0331 0.0391 0.leSl 0.1311 0.oSOl 0.0481 0.0351 0.0321 0.022 
, 0.3751 0.0961 0.0301 0.oSOl 0.0961 0.9271 1.0541 0.6571 0.2021 0.2811 0.3351 0.086 

0.025) 0.0161 0.015l 0.0171 0.018l 0.0241 0.0351 0.0341 0.0201 0.0141 0.005l 0.006 

CubicFeet 
Gallons 

AcreFeet 

Discharae 
157005 97081 57328 88943 95419 503201 339511 214647 124276 93267 85635 56696 

1174478 726217 428840 665337 713780 3764202 2539720 1605670 929650 697686 640597 424116 
1.30 3.60 2.23 1.32 2.04 2.19 11.55 1.79 4.93 2.85 2.14 1.97 

Annual Summaries for WY03 Ft:ZFl 
Cubic Feel 1913008 

Gallons 14310244 

KEY W R  No data or unadceptable data due lo winter idng conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

ACre-FWt 43.92 and elecbunic record al adjacent OT comparable gages 

December 2004 A-22 



RF/EMM/WP-O.Q-S WMANLRPTO3. UN 

Cubic feet 
Gslkms 

Acre-Feet 

Y 

W E T S  Automated Surface- Water Monitoring: Appendices f o r  WY03 Annual Report and WY04 POE Source Evaluations \6) 

A.1.22 6541 : Unnamed Gulch Tributary to Walnut Creek Southwest of GS03 

Table A-22. WY03 Discharge Summary for GS41: Unnamed Walnut Creek Tributary. 

01 01 01 01 01 56471 44411 3661 01 01 01 0 
01 01 01 01 01 422451 332231 27361 01 . 01 I 1  0 

0.001 0.001 0.001 0.Wl 0.00l 0.131 0.101 0.011 0.001 0.Wl 0.001 0.00 

KEY WR: No data or unacceptable data due to winter icing condiins 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronk record at adjacent or comparable gages 

December 2004 A-23 



RF/EMM/WP-O4-S WMANLRPTO3. UN 
WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.23 GS42: Unnamed Gulch Tributary to the SID North of SW027 

Cubic Feel 
Gallons 

Acre-Feel 

Table A-23. WY03 Discharge Summary for GS42: Unnamed Gulch Tributary to SID. 

0 0 ’  01 0 0 2526 6755 12601 01 01 01 0 
0 0 01 0 0 18898 50528 94241 01 01 01 0 

0.00 0.00 0.001 0.00 0.00 0.06 0.16 0.031 0.001 0.001 0.001 0.00 

KEY WR: No data or unacceptable data due lo winter icing conditions 
BO: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from fwld observations 

and electronic record a1 adjacent Q comparable gages 

Annual Summaries for WY03 
F l ’ i S e c ~ ]  

GPM 

December 2004 e A-24 



RF/EMM/WP-OI-S WMANLRPTO3. UN 
WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.24 GS43: Building 886 Sub-Drainage Area 

Table A-24. WY03 Discharge Summary for GS43: 8886 Sub-drainage. 

Average 
Maximum 
Minimum 

Flaw Rate 
0.00031 0.OOOll 0.00Wl 0.OOOOl 0.0005[ 0.00941 0.00671 0.0018l 0.0006l 0.00051 0.0005l 0.0000 
0.00821 0.00lII 0.000Ol 0.000Ol 0.ooSSl 0.05721 0.06391 0.03511 0.00861 0.01401 0.01201 0.0000 
0.000ol 0.0ooOl 0 . 0 ~ l  0.00Wl 0.0000l 0.0000l O.oo00l 0.0o0ol 0.0000~ 0 . ~ 0 o l  0.00001 0.0000 

Cubic Feel 7711 2181 0 01 12371 251711 172381 4847 1543 12101 1343 0, 
Gallons 57661 16311 0 01 92521 1882951 1289501 36259 11545 90511 lOW8 0 

Acre-Feel 0.018l 0.0051 0.000 0.OOOl 0.0281 0.578) 0.3961 0.111 0.035 0.0281 0.031 0.000 

Annual 

KEY WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

I Summaries for WY03 

Cubic Feet 

Acre-Feet 

December 2004 A-25 



RF/EMM/cyP-O4-S WMANLRPTO3. LIN 

CubicFeet I 4576 7081 0 01 14711 51092 409411 196261 42581 49271 61541 3946 
Galkns 34227 52991 0 01 110071 382193 3062591 1468131 318531 368601 46037) 29518 

W E T S  Automated Surjbce- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.1.25 GS44: Ditch West of B771 North of T771L 

AaeFeet  

Table A-25. WY03 Discharge Summary for GS44: Ditch West of 8771 North of n71L. 

0.105 0.0161 0.000 0.000l 0.0341 1.173 0.9401 0.4511 0.0981 0.1131 0.1411 0.091 

Annual Summartes for WYol 

KEY WR: No data or unacceptable data due to winter ldng conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from fteld observations 

end electronk record at adjacent or comparaMe gages 

A-26 December 2004 



RF/EMM/WP-O4-SWMANLRPTO3. UN 

Averege 
Maximum 
Minimum 

W E T S  Automated SurJace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations \ 

A.1.26 GS45: Upper Church Ditch at West Gravel Pits 

Table A-26. WY03 Discharge Summary for GS45: Upper Church Ditch at West Gravel Pits. 

0.000 0.OOO 0.0O0 O.OO0 0.0W 0.274 0.131 0.025 2.652 1.823 0.0O0 O.Oo0 
0.001 O.OO0 0.OOO 0.OOO 0.OOO 2.223 0.847 0.253 4.282 5.460 0.009 0.001 
0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.000 0.000, 0.000 0.000' 

Annual Summarler for WY03, 

KEY: WR: No data or unacceptable data due to winter Mng conditions 
B O  Bad data due to equipment failures 
ITALICS: Italic values contain data estlmated from field observations 

and electmnlc record at adjacent w comparable gages 

A-2 7 December 2004 



RF/EMM/?VP-O4-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.27 GS46: McKay Ditch at West Gravel Pits 

Table A-27. WY03 Discharge Summary for GS46: Upper Church Ditch at West Gravel Pits. 

Average 
Maximum 
Minimum 

0.OOOl 0.OOOl 0.OOO 0.OOOl 0.OOOl 0.3OlI 0.1831 0.0361 3.5571 1.4591 0.00lI O.oO0 
0.0021 0.OOOl 0.OOO 0.OOOl 0.OOOl 2.4131 1.2801 0.4281 5.5191 4.7981 0.0141 0.000 
O.WO~ 0.0001 O.oO0 0.OOOl 0.OOOI 0.OOOl 0.OWl 0.0ool 0.0ool 0.OOol 0.0oo[ O.oO0 

Cubic Feet 
Gellons 

AcreFeef 

KEY WR: No data or unacceptable data due to winter king conditions 
BD: Bad data due to equipment failures 
TTALICS: ltalk values contain data estimated from field observations 

and elecbonlc record at adjacent (w compgrable gages 

December 2004 A-28 

181 0 0 0 0 805700 474694 95935 9219758 3907265 1357 29 
1354 0 0 0 0 6027053 3550961 717843 68968588 29228375 10149 216 
0.00 0.00 0.00 0.00 0.00 18.50 10.90 2.20 211.66 89.70 0.03 0.00 

Cubic Feet 14504919 
Galbns 108504338 

Acm-Feet 



1 %  a 

Avemge 
Maximum 
Minimum 

a 

0.00lOl 0.00071 0.000Ol 0.0000l 0.0012l 0.00841 O.oos31 O.OOl8l 0.00061 0.0004l 0.0008l 0.0001 
0.01321 0.00561 0.OOOOl 0.00101 0.00911 0.04411 0.04971 0.02931 0.00691 0.01041 0.0165l 0.0021 
0.ooOOl 0.ooOOl 0.00001 0.0000l 0.00001 0.00001 0.ooOOl 0.O~oOl 0.00001 0.00Ool 0.0000l 0.0000 

~ 

IL  RF/EMM/WP-O4-S WMANLRPTO3. UN 
W E T S  Automated Sugace- Water Monitoring: Appendices for  WY03 Annual Report and WY04 POE Source Evaluations 

A.1.28 GS49: Ditch Northwest of 8566 

Cubic Feel 
Gallons 

Table A-28. WY03 Discharge Summary for GS49: Ditch Northwest of 6566. 

291 
2174 

26751 18051 01 1191 28991 223921 164101 48521 16571 9381 20481 
2001 11 135031 01 8871 21683l 1675031 1227541 362941 123991 70191 153221 

December 2004 

Flaw Rata 

KEY WR: No data or unacceptable date due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain date estimated from feld observations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WY03 
Ft’/SecI-~ 

Cubic Feet 

ACre-FWt 
psr(lslData 

A-29 



RF/EMM/WP-O4-SWMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 

A.1.29 GSSO: Ditch Northeast of B990 

Cublc k e f  01 0 0 0 14 12836 4123 2461 0 0 14 0 
Gallons 01 0 0 0 101 96021 30842 18406 0 0 106 0 

AaeFeef 0.000l 0.OW O.Oo0 0.000 O.OO0 0.295 0.095 0.056 O.Oo0 O.OO0 0.m 0.000 

Table A-29. WY03 Discharge Summary for GSSO: Ditch Northeast of 8990. 

December 2004 A-30 



RF/EMMlWP-O4-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.30 GSSl: Ditch South of 903 Pad 

Table A-30. WY03 Discharge Summary for GS51: Ditch South of 903 Pad. 

Average 
Meximum 
Minimum 

December 2004 

O.OO001 0.0000l 0.0000~ 0.0000~ 0.0000l 0.0090l 0.OlSOl 0.00eSl 0.00021 0.0000l 0.000Ol 0.0000 
0.0000l 0.OoOOl 0.0000l 0.0OOOl 0.0000l 0.10371 0.16171 0.19591 0.00181 0.000Ol 0.000lI 0.0000 
o.ooC~(~l 0.0000l 0.oo0ol 0.0oool 0.00001 0.0000l 0.0000l 0.0000l 0.000ol 0.000Ol 0.000ol 0.0000 

Cubic feet 
Gellons 

Acre-Feef 

01 01 0 01 01 242171 387951 23589 4721 01 131 0 
01 01 0 01 01 1811531 2902071 176460 35331 01 961 0 

0.000l 0.00Ol 0.000 0.000l 0.00Ol 0.556l 0.8911 0.542 0.0111 0.000l 0.000l 0.000 

KEY WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from fmld observations 

and electronic record at adjacent OT comparable gages 

A-31 

Annual Summarlea for WY03 
F I : . r l  

Cubic Feel 67086 
Gallons 651449 

Acre-FWt 1.999 



RF/EMM.P-04-SWMANLRPTO3. CJN 
WETS Automated SurJace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.31 GS52: Drainage Swale Southeast of 903 Pad 

cubic Feet 
Gallons 

Acre-Feet 

Table A-31. WY03 Discharge Summary for GS52: Drainage Swale Southeast of 903 Pad. 

0 0 0 0 0 1591 134 35 0 0 0 0, 
, 0 0 0 0 0 Il89l 1003 265 0 0 0 0 

0.000 O.OO0 0.000 O.OO0 O.OO0 0.0041 0.003 0.001 O.OO0 O.OO0 0.000 0.OOO 

December 2004 

KEY W R  No data or unacceptable data due to winter ldng conditions 
B D  Bed data due to equipment failures 
ITALICS: ltallc values contain data estimated from neld observalions 

and electronk record at adjacent or comparable gages 

A-32 

Annual Summatien tor WYOJ 
F t 3 1 s e C ~ O ]  



RF/EMM/WP-O4-SWMANLRPTO3. UN 
WETS Automated Sur/ace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.32 GS53: Drainage Swale Southeast of 903 Pad 

Table A-32. WY03 Discharge Summary for GS53: Drainage Swale Southeast of 903 Pad. 

Averege 
Maxhum 
Minimum 

December 2004 

0.0000 0.MWx) o.oo00 o.oo00 0.0000 0.0000 0.0000 o.oo00 0.0000 0 . m  0.0000 0.0000 
O.oo00 O.oo00 O.oo00 O.OOO0 O.oo00 0.0003 0.0005 0.0001 0.0000 O.oo00 0.0000 0.0000 
O.oo00 O.oo00 O.OOO0 0.OM)o 0.0000 0.0000 0.0000 0.0000 O.OOO0 O.OOO0 O.oo00 0.0000 

Flaw Rata 

Galbns 
Acre-feet 

521 0 0 0 0 367 5281 110 3 0 0 0 
0.OOOl 0.000 0.000 0.000 O.OO0 0.001 0.00Zl 0.000 0.000 O.Oo0 O.Oo0 O.OO0 

KEY WR: No data or unacceptable data due to winter king conditions 
ED: Bad data due to equipment failures 
ITALICS: llalii values contain data estimated from field observations 

and electronk record at adjacent or comparable gages 

A-33 

Cubic Fw 



-- 

Averege, 
Maximum 
Minimum 

RF/EMM/WP-O4-S WMANLRPTO3. (IN 
W E T S  Automated Surface- Water Monitoring: Appendices f o r  WY03 Annual Report and WY04 POE Source Evaluations 

A.1.33 GS54: Drainage Swale EastSoutheast of 903 Pad 

0.ooOol 0 . m  0 . m  0 . m 1  0.0000 0.0000 0.0000 0 . m l  0 . m l  0 . m l  0 . m  0.0000 
I 0.OOOOl 0.oOw) 0.M)Oo 0.ooOOl 0.0000 0.0001 0.0000 0.ooOOl 0.ooOOl 0.oOw)l O.oo00 0.0000 

0.ooOOl 0.ooOO O.oo00 0.ooOOl 0.0000 0.0000 0.0000 0.ooOOl 0.ooOOl 0.ooOOl 0.ooOO - 0.00OO 

Table A-33. WY03 Discharge Summary for GS54: Drainage Swale East-Southeast of 903 Pad. 

cubic Feet 
Gallons 

Au-eFwt 

’ 01 01 01 0 0 17 51 01 0 0 0 0 
01 01 01 0 0 130 401 31 2 0 0 0 

0.oOOl O.OoO[ 0.OoOl 0.000 O.OO0 0.OoO 0.000l O.OO0l O.OO0 0.oOO O.OO0 O.OO0 

December 2004 

KEY: WR: No data or unadceptabte data due to winter idng conditions 
B D  Bad data due to equipment failures 
lTALlCS: Italic values mntaln data estimated from field observations 

and electrunic record at adjacent or comparable gages 

A-34 
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RF/EMM/WP-04-S WMANLRPTO3. Uh' b 

Average 
Maxtmum 
Minimum 

- .  
RFETS Automated Surface- Water Monitoring: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 

A.1.34 GS55: Outfall to SID Draining 8881 Area 

0.017 0.0131 0.006 0.007 0.017 0.075 0.0691 0.029 0.0191 0.0111 0.0131 0.009 

0.009 0.0071 0.005 0.006 0.009 0.007 0.0271 0.001 0.oOSl 0.0041 0.0041 0.006 
0.083 0.0291 0.008 0.015 0.041 0.387 0.4121 0.258 0.oSOl 0.0651 0.1111 0.018 

Table A-34. WY03 Discharge Summary for GS55: Outfall to SI0 Draining 8881 Area. 

CubicFeet 
G a b s  

AcreFeet 

44656 34908 17161 20084 417361 199829 178045 78587 48146 29628 34304 24128 - 
334054 261132 128374 150237 3122081 1494825 1331868 587870 360160 221637 256615 180488 

1.03 0.80 0.39 0.46 0.961 4.59 4.09 1.80 1.11 0.68 0.79 0.55 

December 2004 A-35 
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WETS Automated SurJace- Water Monitoring: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 

A.1.35 GS56: No Name Gulch 1350 feet Downstream of Landfill Pond 

Table A-35. WY03 Discharge Summary for GS56: No Name Gulch 1350 ket  Downstream of Landflil Pond. 

Average 0.OOOl 0.000l 0.OOOl 0.00Ol 0.OOOl 0.2191 0.2101 0.0821 0.0001 O.OoO1 O.OOO~ o.Oo0 
MBximum 0.OOOl 0.OOOl 0.OOOl 0.0001 0.OOOl 2.1471 1.3121 0.8781 0.001I O.OOo1 0.OOOl 0.000 
Minimum O.OOO~ 0.000l 0.000l 0.0001 0.0001 0.000~ 0.0441 0.Owl 0.Oc~Ol 0 . W  O.Oo0l 0.000 

E 

Cubic Feel 
Genons 

AaeFeet 

, 0 0 0 0 01 585530 564'1511 2195651 362 01 0 0 
0 0 0 0 01 4380067 40750231 16424571 2709 01 0 0 

0.00 0.00 0.00 0.00 0.001 13.44 12.511 5.041 0.01 0.001 0.00 0.00 

KEY WR: No data or unacceptable data due lo winter icing conditions 
B D  Bad dale due to equipment failures 
ITALICS: ltalk values contain data estimated from feld observations 

and electronic recard at adjacent or comparable gages 

December 2004 A-36 

Annual Summa& for WY03 Ftzpl 
Cubk Feel 1350208 

Gallons 101 00256 
Acre-Feet 31.00 



a 

Average- 0.0093 0.0058l 0.0049 0.0026 0.01761 0.05521 0.0334 0.0123 0.0030 0.0020 0.0048 0.0001 
Maximum 0.1005 0.02401 0.0078 0.0065 0.WSOl 0.31071 0.3877 0.2295 0.0398 0.0583 0.1345 0.0013 
Minimum 0.oOw) 0.ooOOl 0.0027 O.OOO0 0.ooOOl 0.0000l 0.0000 O.OOO0 0.OoM) 0.0000 0.OM)o 0.0000 - 

RF/EMM/WP-04-SWMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations c+- 

A.1.36 GS57: Northeast Corner 6”’ and Cottonwood 
Table A-36. WY03 Discharge Summary for GS57: Northeast Corner @ and Cottonwood. 

Yater Year 2003: Dailv Mean Dischame Values in Cubic Feet Der Second 

Cubicfeel 
G a h s  

AaeFeef 

December 2004 

24906 15093 13242 69241 42693 147825 86654 32917 7886 5423 12735 201 
186312 112903 99056 517991 319364 1105811 648220 246240 58990 40566 95262 1504 
0.572 0.346 0.304 0.159l 0.980 3.394 1.989 0.756 0.181 0.124 0.292 0.005 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-37 

Annual Summaries for WY03 

GPM 
Ft’/Seci-[. 

Cubic “r\-l 
Gallons 2966027 

Acm-Fmt 9.102 
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W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.37 GS60: Northern 6371 Subdrainage Area 

Table A-37. WY03 Discharge Summary for GS60: Northern 6371 Subdrainage Area. 

Average 
Maximum 
Minimum 

December 2004 

1 I 1 I I I I I I I 0.OOll  0.000 

I I I I I I 1 I I 0.000l 0.000 
I I 0.0161 0.000 

later Year 2003: D a h  Mean Dlschame Values In Cubic Feet D8r Second 

Cubic Feel 
Gallons 

AaeFeef 

I 13981 0 
I 104591 0 
I 0.031 0.00 

Annual Summarlea for WY03 
F t ’ l S e c ~ ~  

KEY WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from fwld observations 

and electronic RKard at adjacent cw comparable gages 
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A.1.38 SWOO9: McKay Bypass Upstream of West Diversion 

A v e m  
Mexlmum 

Table A-38. WY03 Discharge Summary for SWOO9: McKay Bypass Canal Upstream of West Diversion. 

0.OOOl 0.WOl 0.0001 0.OOOl 0.OoOl l . l l 1 l  0.5721 0.1071 6.1901 3.3161 0.0ool 0.000 
0.OOOl 0.OOOl 0.OOOl 0.WOl 0.OOOl 8.1211 4.1331 1.2511 9.7581 9.2891 0.0Wl 0.000 

December 2004 

Cubk Feet 
GabfX3 01 0 

01 0 
0.00 

01 01 01 01 01 29765921 14822051 2864811 160447451 8880315l 
01 01 01 01 01 222664561 110876651 21430281 1200230321 664293711 

A-39 
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Averege 
Maximum 
Minimum 

WETS Automated &$ace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
A.1.40 SW022: East End of Central Avenue Ditch 

Table A40. WY03 Discharge Summary for SW022: East End of Central Avenue Ditch. 

0.042 0.008 O.OO0 O.OO0 0.021 0.186 0.157 0.062 0.016 0.009 0.017 O.OO0 
0.421 0.101 0.OOO O.OO0 0.110 1.761 1.850 1.226 0.172 0.225 0.492 0.0oo 
0.000 O.OO0 O.OO0 O.OO0 0.000 O.Oo0 O.OO0 0.000 0.000 O.OO0 0.OoO O.Oo0 

December 2004 

Cubicfeet 
G a b s  

AWSFeet 

112245 20454 0 0 51097 497411 406962 166266 41902 22771 449591 0 
839654 153005 0 0 382235 3720891 3044290 1243757 313452 170336 3363201 0 

2.58 0.47 0.00 0.00 1.17 11.42 9.34 3.82 0.96 0.52 1.031 0.00 

KEY: W R  No data or unacceptable data due to winter idng conditions 
BD: Bad data due to equipment failures 
lTALlCS: Italic values contain data estimated (rwn field obsewations 

and electronic record at adjacent or comparable gages 

A-41 
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W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.41 SW027: South Interceptor Ditch at Pond C-2 

CubicFeef 
Galkms 

Am-Feef 

Table A-41. W 0 3  Discharge Summary for SW027: South Interceptor Ditch at Pond C-2. 

29596 2730 0 0 0 765938 4592711 1803161 7341 01 11511 19 
221394 20425 0 0 0 5729612 34355841 13488551 54931 01 86061 142 

0.68 0.06 0.00 0.00 0.00 17.58 10.541 4.141 0.021 0.001 0.031 0.00 

Flow Rate 
Akmge 0.011 0.0011 O.OO0 O.OO0 0.OOOl 0.2861 0.1771 0.0671 0.Wl 0.oOOl 0.oOOl 0.W 

Maximum 0.328 0.0241 0.000 0.0M) 0.OOOl 1.sOSl 1.9601 1.SOOl 0.0061 0.OOOl 0.0131 O.OO0 

December 2004 

KEY: W R  No data or unacceptable data due to winter Icing conditkns 
BD: Bad data due to equipment failures 
ITALICS: ltallc values mtaln data estimated from %Id obsewatlons 

and elacbunk record at adjacent of comparable gages 
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* a  oc3 

W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
\Q 

A.1.42 SW036: SID South of 8664 Upstream of 400 Area Outfall 

Table A-42. WY03 Discharge Summary for SW036: SI0 South of 6664 Upstream of 400 Area Outfall. 

Average 
Maximum 
Minimum 

December 2004 

0.OOOOl 0.OOOOl 0.000Ol 0.WOOl 0.OOOOl 0.019Ol 0.03021 0.01671 0.OOOll 0.0006l 0.OOOlI 0.0003 
0.OOOOl 0.0OOOl 0.000Ol 0.OOOOl 0.00OOl 0.12231 0.11241 0.07321 0.00371 0.0081l 0.00121 0.0030 
0.0OOOl 0.ooOOl 0.WOOl O . ~ O l  0.OOOOl 0.OOOOl 0.0110l 0.0000l 0.0oOOl 0.ooOOl 0.00001 0.OoM) 

C U M  feel. 
Galbm 

Acre-Feet, 

01 01 01 01 01 508821 783101 446161 3581 15391 1811 661 
01 01 01 01 01 3806221 585802l 3337541 26811 115121 13581 4948 

0.OOOl 0.00Ol 0.oOOl 0.00Ol 0.0OOl 1.1681 1.7981 1.0241 0.0061 0.0351 0.0041 0.015 

KEY WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: ltalk values contain data estimated from field observations 

and electronk record at adlacent or comparable gages 

Annual Summaries for WY03 

GPM 

0% 
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W E T S  Automated Surjace- Water Monitoring: Appendices for WY03 Annual Report and WY04 FOE Source Evaluations 

A.1.43 SW055: Ditch South of 903 Pad at Inner Fence 

Averege 
Mexlmum 
Mlnlmum 

Table A-43. WY03 Discharge Summary for S W055: Ditch South of 903 Pad at Inner Fence. 

0.OOOOl 0.OOaOl 0.0000l 0.0000l 0.0000l 0.00sSl 0.01481 0.0095l 0.00141 0.ooOOl 0.OOOOl O.oo00 
0.000Ol 0.OOOOl 0.0000l 0.OOOOl 0.00OOl 0.06231 0.13521 0.1531l 0.00301 0.00021 0.000lI 0.0004 
0.000Ol 0.0000l 0.0000l 0.0000~ 0.0000l 0.0000l 0.00031 0.0OOOl 0.00051 O.Oo00~ 0.0OOOl 0.OOod 

December 2004 

C U M  Feel 
Gallons 

Acre-Feel 

01 01 01 01 01 177681 384401 253711 35491 201 51 88 
01 01 * 01 01 01 1329121 2875521 1897851 265501 1501 381 66q 

0.000l 0.OOOl 0.000l 0.oOOl 0.OOOl 0.4081 0.8821 0.5821 0.0811 0.oOOl 0.OOOl 0.002 

KEY WR: No data or unacceptable data due to winter idng conditions 
B D  Bad data due to equipment faUures 
ITALICS: Italic values contain data estimated from fleld observations 

and electronic record at adjacenl 01 comparable gages 

A-44 
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Cubic Feet 
Gallons 

Aue-Feet 

. RFETS Automated Surface- Water Monitoring: Appendices for  wY03 Annual Report and WY04 POE Source Evaluations 
A.1.44 SWO91: North Walnut Creek Tributary Northeast of Solar Ponds 

Table A-44. WY03 Discharge Summary for SWO91: North Walnut Creek Tributary Northeast of Solar Ponds. 

01 01 0 391 7 18276 30655 12330 01 0 0 0 
01 01 0 2901 53 136714 229318 92237 01 0 0 0 

r 0.000l 0.OoOl 0.000 0.OOll 0.000 0.420 0.704 0.283 0.000l O.OO0 0.000 O.OO0 

December 2004 A-45 
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W E T S  Automated Sugace- Water Monitoring: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 

A.1.45 SW093: North Walnut Creek 1300’ Upstream of A-1 Bypass 

Average 
Maximum 
Minimum 

Table A-45. WY03 Discharge Summary for SW093: North Walnut Creek Upstream of A-1 Bypass. 

0.1481 0.115 0.085 0.oSSl 0.064 1.0281 0.5481 0.2101 0.1831 0.0831 0.0641 0.027 
1.0421 0.340 0.225 0.156l 0.214 7.3421 5.4311 3.4351 0.3991 0.4121 1.0971 0.098 
0.050l 0.060 0.044 0.0351 0.041 0.0451 0.05El 0.0411 0.062l 0.019i 0.ml 0.010 

Water Year 2003: D a h  Mean Discharoe Values in Cubic Fnat M r  Sarmnrl 

Cubicfeet, 
Gallons, 

A-Feel 

3959141 2972971 226481 1833461 1555441 27522051 14193461 5619211 473205 222637 172516 70544 
29816391 22239331 1694193 13715261 11635461 205879231 106174471 42034631 3539820 1665440 1290508 527706 

I .62 9.091 6.821 5.20 4.211 3.571 63.181 32.581 12.901 10.86 5.11 3.96 

Discheroe 

KEY W R  No data or unacceptable data due to winter king conditions 
B O  Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

end elecbwrk record at adjacent or comparable gages 

December 2004 A-46 
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W E T S  Automated Surface- Water Monitoring: Appendices for  WY03 Annual Report and WY04 POE Source Evaluations 

A.1.46 SW118: North Walnut Creek 560' Upstream of Portal 3 

Table A-46. WY03 Discharge Summary for SWll8: North Walnut Creek Upstream of Portal 3. 

Average 
Maximum 
Minimum 

December 2004 

0.0271 0.055l 0.0431 0.0551 0.009l 0.2691 0.2021 0.0761 0.0701 0.0191 0.OOll 0.000 
0.1691 0.2291 0.1231 0.1741 0.0281 0.9871 0.7521 0.5361 0.1261 0.0671 0.0421 0.000 
0.WOl 0.oOSl 0.0141 0.008l 0.0021 0.0071 0.066l 0.0071 0.008l 0.0001 0.0001 0.000 

Cubicket 
Gallons 

Acm-Feet 

KEY W R  No data or unacceptable data due to winter king conddbns 
ED: Bad data due to equipment failures 
lTALlC.9 ltalk values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

732471 1432781 666781 378131 70121 7195891 5226641 2040961 1813701 518731 39361 0 
5479291 10717951 4987871 2828601 524541 53829031 39097991 15267431 13567421 3880371 294431 0 

1.681 3.291 1.531 0.871 0.161 16.521 12.001 4.691 4.161 1.191 0.091 0.00 

A-47 
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W E T S  Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.47 SW119: Ditch Along PA Perimeter Road North of Solar Pond 2078 

Table A-47. WY03 Discharge Summary for SWll9: Ditch Along PA Perimeter Road North of Solar Pond 2076. 

Avenge 
Maximum 
Minimum 

December 2004 

a 

0.00031 0.00001 0.00OOl 0.ooOOl 0.0000l 0.00771 0.0058l 0.00201 0.00031 0.OOOOl 0.OOOOl 0.0000 
0.00481 0.ooOOl 0.OOOOl 0.ooOOl 0.00OSl 0.04071 0.04961 0.04121 0.oOsll 0.ooOOl 0.0OOOl O.oo00 
0 . 0 ~ 0 l  0.0oool 0.00ool O.oooOl O.OO00l 0.0000l 0.0000l 0.ooOOl O.oooOl O.OOW~ 0.0OOOl O.oo00 

cublc Feet 
Gallons 

Acre-Feet 

7071 01 11 01 571 205601 149531 53691 681 1 01 01 0' 
52861 01 61 01 4301 1537971 I l l856l  401661 50921 01 01 0 

0.0161 0.OOol 0.OOOl 0.OoOl 0.OOll 0.4721 0.3431 0.1231 0.0161 O.oo0l 0.0ool 0.000 

Annual Summaries for WY03 
~ t 3 / s e ~ v i  

KEY W R  No data or unacceptable data due to winter idng conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data esUmated from (ield observabns 

and electronic record at adjacent or comparable gages 
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RFETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.48 SW120: Ditch Along PA Perimeter Road North of Solar Pond 207A 

Average 
Maximum 
Minlmum 

Table A-48. WY03 Dischange Summary for SW120: PA Perimeter Road Ditch North of Solar Pond 207A. 

0.0018l 0.00021 0.00OOl 0.00OOl 0.00031 0.03001 0.02171 0.OllOl 0.0009l 0.0000 0.00031 O.oo00 
0.03691 0.00181 0.OOOOl 0.OOOO~ 0.00591 0.20491 0.19341 0.14941 0.01441 0.0000 0.00671 O.oo00 
0.000Ol 0.00OOl 0.OOOOl 0.OOOOl 0.0000~ 0.0000l 0.00411 0.OOOOl 0.OOOOl O.OOO0 0.000Ol 0.0000 

Flow Rate 

CuMcFeel 
Gakns 

Aae-Feet 

4780 457 0 0 832 80331 562461 29535 2414 0 873 0 
35759 3417 0 1 6222 600920 4207461 220935 18057 1 6528 0 
0.110 0.010 0.0M) 0.000 0.019 1.844 1.2911 0.678 0.055 O.OO0 0.020 0.OOO 

KEY W R  No data or una,cceptable data due to wlnter ldng conditions 
B O  Bad data due to equlpment failures 
ITALICS: Italic values mtain data estimated from flald obsenmtlons 

and electronic record at adjacent or comparable gages 

Annual Summarlea for WY03 
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W E T S  Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.1.49 SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate 

Average 
Mexlmurn 
Midmum 

Table A-49. WY03 Discharge Summary for SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate. 

, 0.00031 0.000lI 0.OOOOl 0.000ll 0.0000l 0.07751 0.03691 0.02771 0.00451 0.0009l 0.00231 0.0022 
0.OoSSl 0.00151 0.00OOl 0.00131 0.0002l 0.54761 0.25361 0.29711 0.04311 0.0192l 0.07121 0.0233 
0.00OOl 0.0OOOl 0.0000l 0.OOOOl 0.0000l 0.0000l 0.OOOOl 0.ooOOl 0.ooOOl 0.ooOOl 0.000Ol O.oo00 

December 2004 

Cubic Feel 
Gel&ns 

Acm-Feel 

7571 1331 01 2071 311 2076791 956601 742811 11750 2510 6244 5678 
56611 9951 01 15501 2281 15535451 7155851 5556581 87899 18774 46710 42474 

0.0171 0.0031 0.000l 0.005l 0.OOll 4.7681 2.1961 1.7051 0.270 0.058 0.143 0.130 

KEY W R  No data or unacceptable data due to winter idng conditions 
BD: Bad data due to equipmenl failures 
ITALICS: Italk values contain data estlmaled from field observations 

and electronic record at adjacent OT comparable gages 
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Averege 
Maximum 
Minimum 

W E T S  Automated Surface- Wafer Moniforing: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 
. A.1.50 995POE: WWTP Effluent 

Table A-50. WY03 Discharge Summary for 995POE: WWTP Emuent. 

0.1621 0.1461 0.1551 0.1281 0.1221 0.282 0.3201 0.231 0.1631 0.1521 0.138 0.139 
0.2481 0.2201 0.2361 0.3371 0.1471 0.627 0.sOSl 0.389 0.2961 0.3331 0.245 0.260 
0.1051 0.098l 0.096l 0.0761 0.095l 0.104 0.1341 0.129 0.0161 0.1041 0.030 0.101 

December 2004 

Cubicfeet 432604 378650 415332 341928 295755 754279 828204 617858 423594 406269 370482 361539 
Gallons 3236100 2832500 3106900 255780 2212400 5642400 6195400 4621900 3168700 3039100 2771400 2704500 

A-t 9.93 8.69 9.53 7.85 6.79 11.32 19.01 14.18 9.72 9.33 8.51 8.30 

Dischema 

Annual Summarles for WY03 
F t 3 / S e c l ~ ~  

KEY WR: No data or unacceptable data due to winter king conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values omtain data estimated from field obsenratkns 

and electronic record at adjacent or comparable gages 
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WETS Automated Surface- Water Monitoring: AppendicesJor WY03 Annual Report and WY04 POE Source Evaluations 

A.2 PRECIPITATION DATA 

This section includes total daily precipitation tables and hyetographs by precipitation gage and water year. Electronic copies of the precipitation grids are included 
in the Appendix Tables directory on the CD-ROM disc. The grids are given in a single Microsoft Excel file. The file contains separate worksheets for each 
precipitation gage. 
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RFETS Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

A.2.1 PG51: Site Meteorology Tower 
Precipitation data collected by the Automated Surface-Water Monitoring Program are from a secondary rain gage at the base of the tower. The official Met Tower 
data are collected by the Air Programs Group. 

1.6 

1.4 

1.2 

c 
0 

0.4 

0.2 

0.0 
10/1/02 11/1/02 12/1/02 1/1/03 2/1/03 3/1/03 4/1/03 

Date 

5/1/03 6/1/03 7/1/03 8/1/03 9/1/03 10/1/03 

Figure All. WY03 Annual Hyetograph at PG51: Site Meteorology Tower. 
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Table A-51. WY03 Precipitation Summary for PG51: Site Meteorology Tower. 

Precipitation 
Monthly Total 0.941 0.241 0.001 0.061 0.401 1.031 2.661 1.151 0.721 0.51 I 1.121 

Daily Maximum 0.541 0.1 1 I 0.001 0.031 0.141 0.481 1.421 0.391 0.291 0.31 I 0.441 

KEY: No Data: Bad or missing data due to equipment failures 

Annual Summaries for WY03 
Total l n c h e s m  
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Table A-52. WY03 Precipitation Summary for PG52: Gaging Station SW022. 

Precidtation 
I- - - - - - 

Monthly Total 1.051 0.201 0.001 0.001 0.381 1.111 2.881 1.401 1.391 0.561 1.161 
Daily Maximum 0.671 0.1 1 I 0.001 0.001 0.1 1 I 0.631 1.301 0.551 0.351 0.441 0.491 

Partial Data Partial Data 

KEY No Data: Bad or missing data due to equipment failures 
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A.2.3 PG55: Telemetry Repeater Node RPT2 
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Figure A-3. WY03 Annual Hyetograph at PG55: Telemetry Repeater Node RPTZ. 
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Table A-53. WY03 Precipitation Summary for PG55: Telemetry Repeater Node RPTZ. 

Preci Dita tion - 

Monthly Total 0.041 0.151 0.001 0.01 I 0.20) 0.671 2.691 1.021 1.651 0.581 0.781 0.22 
0.041 0.051 0.001 0.01 I 0.09l 0.301 1.41 1 0.381 0.551 0.461 0.391 0.10 Daily Maximum 

Partial Data Partial Data Partial Data Partial Data 

KEY: No Data: Bad or missing data due to equipment failures 
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Table A-54. WY03 Precipitation Summary for PG56: Telemetry Repeater Node RPl3. 

Water Year 2003: Dailv Total Precipitation Values in Inches 

PreciDitation 
Monthly Total 0.851 0.141 0.001 0.01 I 0.341 0.651 2.41 I 0.981 1.151 0.521 1.41 I 0.20 

Daily Maximum 0.501 0.051 0.001 0.01 I 0.111 0.231 1 .OS1 0.371 0.341 0.431 0.621 0.12 
Partial Data Partial Data 

Annual Summaries for WY03 

KEY: No Data: Bad or missing data due to equipment failures Total Inchesl-1 
Partial Data 
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A.2.5 PG58: Gaging Station GSOl 
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Figure A-5. WY03 Annual Hyetograph at PG58: Gaging Station GSOl. 
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Table A-55. WY03 Precipitation Summary for PG58: Gaging Station GSOl. 

Vater Year 2003: D a h  Total PreciDitation Values in inches 

Precipitation 
Monthly Totel .0.941 0.551 0.001 0.041 0.551 2.91 I 3.01 I 1.441 1.351 0.361 1.591 

Daily Maximum 0.61 I 0.291 0.001 0.021 0.091 1.51 I 1.101 0.731 0.491 0.291 0.661 

KEY: No Data: Bad or missing data due to equipment failures 

December 2004 A-42 
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A 2 6  BG59: Gaging Station GS03 
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Figure A-6. WY03 Annual Hyetograph at PG59: Gaging Station GS03. 
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Table A-56. WY03 Precipitation Summary for PG59: Gaging Station GS03. 

PreciDitation 
Monthly Total 0.86l 0.021No Data INo Data I 0.241 2.561 2.951 1.701 1.301 0.61 I 1.761 

Daily Maximum 0.531 0.01INoData INoData I 0.121 0.701 1.031 0.961 0.371 0.531 0.501 
Partial Data No Data No Data Partial Data 

KEY No Data: Bad or missing data due to equipment failures 
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A.2.7 PG60: Gaging Station GS04 
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Figure A-7. WY03 Annual Hyetograph at PG60: Gaging Station GS04. 
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Table A-57. WY03 Precipitation Summary for PG60: Gaging Station GS04. 

Precipitation 
Monthly Total 0.961 0.721 0.001 0.041 0.621 2.701 3.301 i .651 1.14) 0.51 I 1.59) 0.27 

Daily Maximum 0.541 0.341 0.001 0.031 0.141 0.681 1.151 0.761 0.341 0.341 0.551 0.18 

December 2004 

KEY: No Data: Bad or missing data due to equipment failures 

A-66 
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A.2.8 PG61: Gaging Station GS05 
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Figure A-8. WY03 Annual Hyetograph at PG61: Gaging Station GS05. 
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Table A-58. WY03 Precipitation Summary for PG61: Gaging Station GS05. 

Partial Data Partial Data 
Precipitation 

Monthly Total 0.881 0.181 0.001 0.091 0.501 2.01 I 3.431 1.571 0.931 0.421 1.41 I 
Daily Maximum 0.651 0.091 0.001 0.051 0.151 0.631 1.341 0.701 0.321 0.161 0.521 

Pattial Data Partial Data 

December 2004 

KEY: No Data: Bad or missing data due to equipment failures 
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Table A-59. WY03 Precipitation Summary for PG62: Gaging Station SW118. 

Water Year 2003: Dailv Total PreciDitation Values in Inches 

Precipitation 
Monthly Total 1.171 0.61 I 0.001 0.061 0.681 1.581 3.331 1.51 I 1.221 0.001NoData I 

Daily Maximum 0.661 0.251 0.001 0.031 0.141 0.731 1.441 0.621 0.361 0.001No Data I 
Partial Data No Data Partial Data 

Annual Summaries for WY03 
KEY: No Data: Bad or missing data due to equipment failures Total Inches-1 

Partial Data 
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A.2.10 PG64: Gaging Station GS27 
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Figure A-10. W 0 3  Annual Hyetograph at PG64: Gaging Station GS27. 
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Table A-60. WY03 Precipitation Summary for PG64: Gaging Station GS27. 

Precipitation 
Monthly Total 0.681 0.451 0.001NoData I 0.151 1.711 2.91 I 1 .MI 1.221 0.661 1.231 

Daily Maximum 0.381 0.191 0.001NoData I 0.1 1 I 0.871 1.391 0.501 0.361 0.531 0.551 
Partial Data No Data Partial Data 

KEY: No Data: Bad or missing data due to equipment failures 
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Table A-61. WY03 Precipitation Summary for PG69: Gaging Station GS16. 

Precipitation 
Monthly Tota/ '1.071 0.521 0.001 0.051 0.501 2.31 I 2.791 1.481 1.201 0.901 1.201 

Daily Maximum 0.65) 0.21 I 0.001 0.031 0.131 0.921 1.351 0.571 0.451 0.741 0.561 

December 2004 

KEY: No Data: Bad or missing data due to equipment failures 

A-74 
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A.2.12 PG70: Gaging Station SWO91 
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Figure A-12. WY03 Annual Hyetograph at PG70: Gaging Station SWO91. 
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Table A-62. WY03 Precipitation Summary for PG70: Gaging Station SWO91. 

Water Year 2003: Daily Total PreciDitatlon Values in Inches 

Precipitation 
Monthry Total 0.991 0.141 0.OOl 0.021 0.401 1.181 2.62) 1.281 1.261 0.50) 1.321 0.29 

Daily Maximum 0.581 0.101 0.001 0.021 0.111 0.621 1.121 0.461 0.341 0.401 0.51 I 0.18 
Partial Data Partial Data 

Annual Summaries for WY03 
KEY No Data: Bad or missing data due to equipment failures Total l n c h e s l [  

Partial Data 
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APPENDIX B: WATER-QUALITY DATA 
6.1 ANALYTICAL DATA EVALUATION METHODS 

95% UlLs / LTLs 

Evaluation of analytical water-quality data using UTLsLTLs is currently performed for the Performance and NSD 
monitoring objectives. The method is as follows: 

0 

0 

Tolerance limits are calculated semi-monthly for each monitoring location. 

Data sets are generally selected to cover a moving 3-year window of time.’ The intent is to evaluate for 
statistically significant changes in water-quality while attempting to minimize seasonal and hydrologic 
fluctuations? 

When a negative radionuclide result (e.g. -0.002 pCi/l) is returned from the lab due to blank correction, 
then a value of % the MDA is used for calculation purposes. When an undetect is returned from the lab 
for metals analyses, then half the detection limit is used for calculation purposes. When a sample has a 
corresponding field duplicate, the value used in calculations is the arithmetic average of the ‘real’ value 
and the ‘duplicate’. When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in 
calculations is the arithmetic average of the multiple ‘real’ analyses. 

The distribution of the data (assumed normal or log-normal) is established using probability plotting 
(histogram), skewness, D’Agostino’s Test (n 2 50), and the W test (n 550). 

Based on the distribution(s), 95% tolerance limits with 95% confidence are calculated. 

Individual data are then compared to these tolerance limits, and decision are made based on that 
comparison tempered by professional judgment.’ 

0 

0 
/, 

0 

0 

30-Dav Volume-Weicrhted Movincr Averaaes 

Evaluation of analytical data using 30-day volume-weighted moving averages is currently performed for the POE 
and POC monitoring objectives. The method is as follows: 

30-day averages are calculated semi-monthly for each POC and POE (within one week of the 15* and 
last day of each month). 

Calculations are performed using daily time steps. The 30-day average for a particular day is 
calculated using a ‘window’ of time which includes the previous 30 days that had both flow and 
analytical measurements. Therefore, for a location with continuous flow and complete analytical 
results, 365 (366 in a leap year) 3Oday average values are calculated annually. For a location that 
flows intermittently, the 30-day window includes the previous 30 days with greater than zero flow. 
Therefore, the 30-day average at an intermittently flowing location will include more than 30 calendar 
days. 

When no analytical result or measured flow value is available for a particular day, then no 30-day 
average is calculated for that day (per IMP guidelines). No analytical result may be available either 

0 

0 

’ A 3-year moving window is chosen where possible. For many Performance locations, monitoring only lasts a year or two. 
Under those circumstances, all data is used, and particular qualitative/quantitative attention is given to the effects of hydrology 
and seasonality on the results. 

Closure activities are expected to result in modifications to contaminant source areas, drainage pathways, and runoff 
distribution. Such changes in water quality would not necessarily be indicative of a release. Consequently, tolerance limits are 
being used here to help identie acute releases of contaminants as opposed to long-term changes in water quality. The 
shortcoming of this approach is that chronic releases may not be indicated by comparison with tolerance limits; however, 
significant chronic trends should be measured through the POE and POC monitoring objectives. 

’ Evaluation will address persistence, trends, and risk of Action Level andor Standard exceedances at POEs and POCs. 
December 2004 B- I 
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due to a non-sufficient Quantity for analysis (referred to as an NSQ condition in the IMP) or a failed lab 
analysis. Flow measurement may be missing due to equipment failures or adverse weather conditions 
(winter freezing). 

When a negative radionuclide result (e.g. -0.002 pCiL) is returned from the lab due to blank 
correction, then a value of 0.0 pCi/L. is used for calculation purposes. When an undetect is returned 
from the lab for metals analyses, then half the detection limit is used for calculation purposes. 

When a sample has a corresponding duplicate or reanalysis (“re-run’), AND neither result is greater 
than the Action Level or Standard, THEN the value used in calculations is the arithmetic average of the 
two values. 

When a sample has a corresponding duplicate or reanalysis (“re-run’), AND either result is greater than 
the Action Level or Standard, THEN an evaluation of the data pair is performed to determine the 
representativeness of the sample result.’ The method for determining represetativeness is as follows: 

0 

0 

0 

la. The Relative Percent Difference (RPD) for the metal data pair is calculated. 

(Equation B-I) . where 
R, = value of initial result 
R, = value of duplicate result 

1 b. The Duplicate Error Ratio (DER) for the radionuclide data pair is calculated. 

where 
R, = value of initial result 
R, = value of duplicate result 
2oR,  = 2 sigma error of initial result 
2aR,  = 2 sigma error of duplicate result 

(Equation B-2) 

2 a  IF the RPD is greater than or equal to 100% ([higher result] >= 3x [lower result]), THEN 
the metal result will be determined to be non-representative. The result will not be used for 
the calculation of 30-day averages, and no 30-day average values will be computed for the 
days during which the sample was collected. 

IF the RPD is less than 100% ([higher result] < 3x [lower result]), THEN the metal result 
will be determined to be sufficiently representative. The arithmetic average of the two 
results will be used for the calculation of 30-day average values. 

2b. 

‘ Significant differences in values for a dati pair are an indication of potential problems with sample preparation and/or 
analysis. Under these circumstances, an applicable value to be used for the calculation of 30-day averages can not be 
determined with sufficient confidence to make compliance decisions. As such, a evaluation is required to assess the 
representativeness of the sample and it’s usability for compliance decisions. 
December 2004 B-2 
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2c. IF the DER is greater than or equal to 1.5, THEN the radionuclide result will be 
determined to be non-representative. The result will not be used for the calculation of 30- 
day averages, and no 30-day average values will be computed for the days during which 
the sample was collected. 

IF the DER is less than 1.5, THEN the radionuclide result will be determined to be 
sufficiently representative. The arithmetic average of the two results will be used for the 
calculation of 30-day average values. 

2d. 

0 Each calendar day is assigned the activity or concentration (analytical result in pCiA or pg/L, as 
determined above) of the composite sample that was filling at the end of that day (specifically, at 
235959). 

Each calendar day has an associated surface-water volume (liters) that was measured by the flow meter. 
Flow record may contain estimated values for certain  condition^.^ 
The daily surface-water volume is then multiplied by the corresponding activity/concentration to 
calculate a load (in pCi or pg) for each day. 

The sum of the daily loads (pCi or pg) for the preceding 30-days (with both flow and an analytical 
result) is divided by the sum of the daily surface-water volumes (liters) for the preceding 30-days to 
calculate the volume-weighted 30-day average (pCi/L or pg/L). The equation can be given as follows: 

0 

0 

0 

day=-29 

day=y-a day--29 = 30day Average-,,,[pCi/L or ,ug/L] 
[picocuries or rnicrogranis] 

(Equation B-3) 

C [liters] 
miru-0 

0 

, 

These 30-day averages are then compared to the appropriate Action Levels and Standards and reported 
according to the requirements of the IMP and RFCA. 

Rollina 12-Month Volume- Wejahted Averaaes 

Evaluation of analytical data using rolling 12-month volume-weighted averages is being proposed for post-Closure 
monitoring objectives at the Pond A-4, B-5, and C-2 outfalls. The method is as follows: 

a 
Rolling 12-month averages are calculated monthly for each location (on last day of each month). 

Calculations are performed using daily time steps. The rolling 12-month average for a particular day 
(specifically the last day of each month) is calculated using a ‘window’ of time which includes the 
previous 365 calendar days. Therefore, for a location with continuous flow and complete analytical 
results, 365 (366 in a leap year) daily values are included in each ‘window’ (12 ‘windows’ per year). 
For a location that flows intermittently, the rolling 12-month window will include fewer than 365 daily 
values, since days of zero flow have no applicable analytical result or discharge volume. 

When no analytical result or measured flow value is available for a particular day, then the day is not 
included in the rolling 12-month ‘window’. No analytical result may be available either due to a non- 
sufficient quantity for analysis (referred to as an NSQ condition in the IMP) or a failed lab analysis. 
Flow measurement may also be missing due to equipment failures or adverse weather conditions 
(winter freezing). 

When a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the lab due to blank 
correction, then a value of 0.0 pCi/L is used for calculation purposes. When an undetect is returned 
from the lab for metals analyses, then half the detection limit is used for calculation purposes. 

Estimation is required when flow rates exceed the capacity of the flow-control structure (e&, a flume), winter ice conditions 
result in an inaccurate measurement, or there is an equipment failure. 
December 2004 8-3 
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When a sample has a corresponding duplicate or reanalysis (“re-run’), AND neither result is greater 
than the Standard, THEN the value used in calculations is the arithmetic average of the two values. 

When a sample has a corresponding duplicate or reanalysis (“re-run’), AND either result is greater than 
the Action Level or Standard, THEN an evaluation of the data pair is performed to determine the 
representativeness of the sample result: The method for determining represetativeness is as follows: 

The Duplicate Error Ratio (DER) for the radionuclide data pair is calculated. 1. 

IRI - R2 I DER = 
J ( 2 0 R I  -b (20R2 

where 
R, = value of initial result 
R, = value of duplicate result 
2a , ,  = 2 sigma error of initial result 
2 a R ,  = 2 sigma error of duplicate result 

(Equation B-4) 

2a. IF the DER is greater than or equal to 1.5, THEN the radionuclide result will be 
determined to be non-representative. The result will not be used for the calculation of 30- 
day averages, and no 30-day average values will be computed for the days during which 
the sample was collected. 

IF the DER is less than 1.5, THEN the radionuclide result will be determined to be 
sufficiently representative. The arithmetic average of the two results will be used for the 
calculation of 30-day average values. 

Each calendar day is assigned the activity (analytical result in pCifl) of the composite sample that was 
filling at the end of that day (specifically, at 235959). 

Each calendar day has an associated surface-water volume (liters) that was measured by the flow meter. 
Flow record may contain estimated values for certain  condition^.^ 
The daily surface-water volume is then multiplied by the corresponding activity to calculate a load (in 
pCi) for each day. 

The sum of the daily loads (pCi) for the preceding 365 calendar-days (with both flow and an analytical 
result) is divided by the sum of the daily surface-water volumes (liters) for the preceding 365 calendar- 

2b. 

days to calculate the rolling 12-month average ( p c f i ) .  

= Rolling 12 - Month AverageW,,[pCi/L] 

dy-464 C [picocuries] 

e - 0  dy.-3M 

[/item] 
dy-0  

The equation can be given as follows: 

(Equation B-5) 

Where day = 0 is the last day of each month 

Significant differences in values for a data pair are an indication of potential problems with sample preparation andor 
analysis. Under these circumstances, an applicable value to be used for the calculation of 30-day averages can not be 
determined with sufficient confidence to make compliance decisions. As such, a evaluation is required to assess the 
representativeness of the sample and it’s usability for compliance decisions. 

result in an inaccurate measurement, or there is an equipment failure. 
Estimation is required when flow rates exceed the capacity of the flow-control structure (e.& a flume), winter ice conditions 
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The rolling 12-month average values are then rounded to 2 significant figures. No rounding occurs 
with the measured input numbers prior to calculation of the rolling 12-month averages. Only the final 
calculated value is rounded. For example, a calculated value of 0.124 pCi/L would be rounded to 0.12 
pCi/L. Similarly, a value of 0.246 pCi/L would be rounded to 0.25 pCi/L. 

Volume- Weighted Averaaes for Various Time Periods (Periodic Averaaesl 

The method is as follows: 

0 

0 

0 

The time-period for the volume-weighted average is selected (e.g., monthly, seasonal, annual, period of 
sampling, etc.). 

When a negative radionuclide result (e.g. -0.002 pCi/l) is returned from the lab due to blank correction, 
then a value of 0.0 pCi/l is used for calculation purposes. When an undetect is returned from the lab for 
metals analyses, then half the detection limit is used for calculation purposes. When a sample has a 
corresponding field duplicate, the value used in calculations is the arithmetic average of the ‘real’ value 
and the ‘duplicate’. When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in 
calculations is the arithmetic average of the multiple ‘real’ analyses. 

When no analytical result or measured flow value is available for a particular day, then an applicable 
activity (pCi/L) is estimated based on MAm ratios, recent values on either side of the missing result, 
the annual volume-weighted average, etc. No analytical result may be available either due to a non- 
sufficient quantity for analysis (referred to as an NSQ condition in the IMP) or a failed lab analysis. 
Flow measurement may be missing due to equipment failures or adverse weather conditions (winter 
freezing). 

The analytical result (pCi/L or pg/L) for a particular composite sample periods is multiplied by the . 

associated flow volume (streamflow in liters) to obtain a load for each composite sample period (pCi or 
I%).’ 
The sum of the individual composite-sampling period loads (for the selected time-period) is calculated 
in pCi or pg. 

The sum of the sample-period loads (pCi or pg) for the selected time-period is divided by the sum of 
the sample-period surface-water volumes (liters) to calculate the volume-weighted average (pCi/L or 
p&). The equation can be given as follows: 

C [picocuries or micrograms] 
(Equation B-6) , = Periodic Average [pci /L or pg/L] 

[liters] 

Loadinu Analysis 

Storm-€vent Sampling Analytical Results 
Load estimation for storm-event sampling is generally used to evaluate the relative radionuclide loads at 
monitoring locations that are tributary to POEs and POCs. The method is as follows: 
0 The time-period for loading comparison is selected (e.g., monthly, seasonal, annual, etc.). 

* When no analytical result is available due to a failed lab analysis or a sample of non-sufficient quantity, the activity for the 
period of the missing analytical result is estimated. The activity is estimated using the annual or seasonal volume-weighted 
average or based on the location-specific PdAm ratio when only one analyte result is available. The estimation technique is 
chosen using professional judgment based on location. 

When a composite-sample period overlaps the selected time-period for loading, then a proportion of the load for the entire 
sampling period is calculated based on relative streamflow volume. 
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When a negative radionuclide result (e.g. -0.002 pCi/l) is returned from the lab due to blank correction, 
then a value of 0.0 pCiA is used for calculation purposes. When a sample has a corresponding field 
duplicate, the value used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. 
When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in calculations is the arithmetic 
average of the multiple ‘real’ analyses. 

0 

0 The arithmetic average” of the analytical results (pCi/L) for the selected time-period is calculated.’l 

0 The average activity is multiplied. by the associated flow volume (liters) to obtain a load in pCi. 

Continuous Flow-Paced Sampling Analytical Results 
Load estimation for continuous flow-paced sampling is generally used to evaluate the relative radionuclide 
loads of tributary monitoring locations and as an estimation of actual loads at specific monitoring locations. 
The nature of the continuous sampling during all flow conditions allows for more accurate load calculations 
compared to storm-event sampling. The method is as follows: 

0 

0 

The time-period for loading comparison is selected (e.g., monthly, seasonal, annual, etc.). 

When a negative radionuclide result (e.g. -0.002 pCiA) is returned from the lab due to blank correction, 
then a value of 0.0 pCi/l is used for calculation purposes. When a sample has a corresponding field 
duplicate, the value used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. 
When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in calculations is the arithmetic 
average of the multiple ‘real’ analyses. 

When no analytical result or measured flow value is available for a particular day, then an applicable 
activity (pCi/L) is estimated based on PdAm ratios, recent values on either side of the missing result, 
the annual volume-weighted average, etc. No analytical result may be available either due to a non- 
sufficient quantity for analysis (referred to as an NSQ condition in the IMP) or a failed lab analysis. 
Flow measurement may be missing due to equipment failures or adverse weather conditions (winter 
freezing). 

The analytical result (pCiL) for a particular composite sample period* is multiplied by the associated 
flow volume (streamflow in liters) to obtain a load for each composite sample period (pCi).l* 

The sum of the individual composite-sampling period loads (for the selected time-period) is calculated 
in pCi. 

0 

0 

0 

In addition to arithmetic average activity, median activity, monthly and or seasonal average activity, the minimum variance 10 

unbiased (MVU) estimator of the mean activity, and/or other location-specific activity estimation method may be used. The 
intent is to establish a range of activity estimations (and corresponding load) in order to estimate a range of possible relative 
load contributions. 

‘ I  It is unknown if the activity of storm-event runoff is representative of the overall activity of the surface-water discharge for a 
particular location. If it is assumed that actinide transport increases during high runoff periods (as TSS transport increases), 
then the average stonn-event activity may be an overestimation of the overall activity. For example, at a location with a 
significant relative proportion of baseflow (assuming baseflow to be of lower activity), a higher load may be estimated than 
was actually transported. On the other hand, for a location with no flow other than direct runoff, the estimation may be more 
accurate. Regardless, for most loading estimations the intent is to examine relative loads for multiple tributary monitoring 
locations. When a relationship between flow rate and activity can be determined (or other relationship), this relationship may 
be used to estimate load and/or activity. 

l 2  When a composite-sample period overlaps the selected time-period for loading, then a proportion of the load for the entire 
sampling period is calculated based on relative streamflow volume. 
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Box- Whisker Plots 

Box-whisker plots are generated using S-Plus statistical evaluation software. The following components are noted 
(Figure B- 1): 

T 
5 0.8 - 0 

2 0.6 - 
cu 

0.4 - 

0.2 - 

Q 
Y 

m 

3 

0 

0 

The median is displayed as a blue square point with a horizontal blue line. 

The inner quartile range (IQR) is displayed as a light blue box. The 75th percentile (upper hinge) defines the 
top of the box. The 25th percentile (lower hinge) defines the bottom of the box. 

The upper ‘whisker’ is plotted as the largest data value that is less than the upper inner fence (UIF). The UIF is 
not plotted but can be defined as UIF = Upper Hinge + 1 S(IQR). 

The lower ‘whisker’ is plotted as the smallest data value that is greater than the lower inner fence (LIF). The 
LIF is not plotted but can be defined as LIF = Lower Hinge - l.S(IQR). 

Data points greater than the UIF or less than the LIF are plotted as red circles with a horizontal red line. These 
points are statistically classified as ‘suspect’ in relation to the dataset. These data points may be a result of 
laboratory error, unusually high of detection limits, and/or unexpected environmental variability. Further data 
analysis would be required to determine the cause of the ‘suspect’ values. 

0 

0 

0 

Figure 6-1. Sample Box-Whisker Plot. 

December 2004 B- 7 



RF/EMWWP-O~-SWIU~NLRPT~~. UN 
RFETS Automated Surfme- Water Monitoring: Appendices for W 0 3  Annual Report and WY04 POE Source Evaluations a 

This page intentionally left blank. 

December 2004 B-8 



RF/EMM/WP-OI-S WMANLRPTOR UN 
RFETS Automated Surface- Water Monitoring: Appendices for W 0 3  Annual Report and W 0 4  POE Source Evaluations 

8.2 ANALYTICAL DATA 

This section includes three tables of analytical data for Water Year 2003. Analytical results are given separately for (1) radionuclides, (2) metals and water-quality 
parameters, and (3) rinsate samples. Electronic copies of the tables are included in the Appendix Tables directory on the CD-ROM disc. The tables are given in a 
single Microsoft Excel file containing separate worksheets for each table. 
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6.2.1 Radionuclides 
Table B-1. Radionuclide Analvtical Data: WY03. 
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GS03 103Dl021-001 06/12/2003 REAL URANIUM-235 0.026 PCVL TR1 U 0.075 0.038 V i  
iGS03 ,URANIUM-238 103D1021-001 ,06/12/2003 ,REAL 0.391 PCllL 1 TR1 . . 0.030 . 0.101 V i  
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Abbrevlatlons 
PCVL = Picoarries per liter 
TRl = First analytical run 

December 2004 

Lab QualMers (note analyte group) . ValldatlonNerfflcaHon QualHlerm* 
J = Estimated quantificition (inorganics 8 radionuclides) 
U = Target analyte not detected (all analytes) 

(list in order from highest confidence to lowest) 
V N l  = Valid 
JIJ1 = Estimated 
UJNJl = Estimated at an elevated level of detection 
m i =  Rejected 
Validation is a more thorough review of laboratory 
package than verification. 
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8.2.2 Metals and Water-Quality Parameters 
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Result Lab Detect Validation 
Qual Limit Analyte Result Units Sample QC 

Type Location Sample# Date 

GS28 0300869-007 05/10/2003 REAL POTASSIUM 1540.00 UGR TR1 B 194.00 v 
GS28 0300869-007 05/10/2003 REAL SELENIUM 1.00 UG/L TRl U 1.00 J 
GS28 0300869-007 05/10/2003 REAL SILVER 0.30UGA TR1 U 0.30 V 
GS28 0300869-007 05/10/2003 REAL SODIUM 11 100.00 UGR TR1 9.30 V 

. 
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IGS32 103D0506-002 [02/03/2003 [REAL IMERCURY I 0.lOIUGR ITRl lU T 0.101 v i  I 
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Abbrevlatlons 
DLl = Dilution 
TRl = First analytical run 
MGR = Milligrams per liter 
UGR = Micrograms per liter (or pg/L) 
[analyteLD = dissolved fraction 
% = percent retained 

Lab Qualifiers (note analyte group) 
B = Detected concentration less than contract required detection limit (CRDL) 

but above Instrument detection limit (IDL) (metals 8 other inorganics) 
B = Analyte present in both sample and method blank (MB) (organics) 
U = Target analyte not detected (all analytes) 
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(list in order from highest confidence to lowest) 
VN1 = Valid 
JIJ1 = Estimated 
UJNJl = Estimated at an elevated level of detection 
R/Rl = Rejected 

Validation is a more thorough review of laboratory 
package than verification. 
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MGR = Milligrams par Mer 
PClR = Picowries per liter 
UGR = Miaugrams per liter (or pgA) 
TRl = First analytical run 
[enalyfe L D  = dissolved fraction 

B = Detected concentration less than contract required detection limit (CRDL) 
but above instrument detection limit (IDL) (metals 8 other inorganics) 

B = Analyte present in both sample and method blank (ME) (organics) 
B = Activity in the method blank exceeds 

U = Target analyte not detected (all analytes) 

(list in order from highest confidence to lowest) 
VN1 = Valid 
J/J1 = Estimated 
UJNJ1 = Estimated at an elevated level of detection 

Validation is a more thorough review of laboratory 
package than verification. 

minimum detectable activity (MDA) (radionuclides) 
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8.3 PARCC EVALUATION 

This section includes the PARCC tables referenced in Section 16 of the Report. Electronic copies of the tables are also given in the Appendix Tables directory on 
the CD-ROM disc. The tables are given in one Microsoft Excel file containing separate worksheets for each table. 

Table B-4. Duplicate Error Ratios (DERs) for Radionuclides. 

Location Sample Analyte Real Real2a Real Real DUP Dup2a Dup DUP Units DER 
Date Result Error Lab Valida- Result Error Lab Valldation 

Qual tion Qual 
GS03 9/10/03 AM ERIC1 U M-241 0.004 0.010 U v1 0.004 0.011 U v1 PCllL 0.0000 
GS03 2/19/03 TRITIUM 81 108 U V 80 107 U V PCVL 0.0037 
GS27 5/9/03 URANIUM-233,-234 0.1 72 0.053 v1 -- v1 ~. PCVL -0.0055 
GS40 6/19/03 URANIUM-238 1.680 0.377 v1 1.690 0.379 v1 PCllL 0.0058 
GS49 4/10/03 URANIUM-238 0.155 0.050 V I  0.156 0.057 v1 PCI/L 0.0061 
SW036 4/19/03 URANIUM-238 28.000 6.340 V 27.700 6.18 V PCllL 0.0106 
SW036 5/10/03 URANIUM-235 0.488 0.188 v1 0.494 0.185 v1 PCllL 0.0114 
GS03 9/10/03 URANIUM-233,-234 0.406 0.104 v i  0.411 0.104 v1 PCllL 0.0118 
GS53 3/17/03 URANIUM-233,-234 0.780 0.191 v1 0.770 0.191 V I  PCllL 0.0126 
GS55 11/27/02 URANIUM-238 1.370 0.305 v i  1.390 0.308 v1  PCllL 0.0141 
SW120 4/17/03 URANIUM-238 1.220 0.274 v1 1.200 0.273 v i  PCVL 0.0162 
SW036 4/19/03 URANIUM-233,-234 8.070 1.860 V 8.220 1.87 V PCllL 0.0178 
SW022 1012102 URANIUM-233,-234 1.450 0.324 v1 1.420 0.322 v1  PCVL 0.0206 
SW036 5/10/03 URANIUM-238 27.100 6.070 v1 26.500 5.86 v1 PCllL 0.0221 
GS11 5/17/03 URANIUM-238 1.770 0.404 V 1.730 0.395 V PCVL 0.0225 
GS44 4/19/03 URANIUM-238 1.210 0.273 V 1.240 0.28 V PCVL 0.0236 

~~ SW036 4/3/03 URANIUM-235 0.266 0.103 V1 0.273 0.106 v1 PCllL 0.0240 
GS03 9/10/03 URANIUM-238 0.346 0.091 v1 0.337 0.087 v1 PCVL 0.0258 
GS40 5/14/03 URAN I U M-238 2.010 0.448 V 2.070 0.465 V PCllL 0.0283 

I SW036 5110103 URANIUM-233,-234 7.630 1.740 v1 7.860 1.76 v1 PCVL 0.0286 
I SW036 4/19/03 URANIUM-235 0.490 0.191 V 0.474 0.181 V PCllL 0.0313 
GS59 2/27/03 URANIUM-238 0.527 0.129 V I  0.510 0.124 v1 PCVL 0.0323 
SW120 4/17/03 PLUTONIUM-2391240 0.400 0.106 v1 0.414 0.111 v1  PCVL 0.0328 

~ GS03 2/19/03 URANlUM-233,-234 0.821 0.191 v1 0.794 0.184 v1 PCI/L 0.0331 
GS40 5/14/03 URANIUM-233,-234 1.650 0.371 V 1.710 0.389 V PCVL 0.0343 
GS52 3/27/03 URANIUM-233,-234 1.700 0.386 v1 1.640 0.371 v1 PCllL 0.0356 
SW022 10/2/02 URANIUM-238 1.480 0.331 v1 1.540 0.346 v1 PCllL 0.0381 

December 2004 B-259 



RF/EMM/WP-04-SWMANLRPTO3. UN 
W E T S  Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Location Sample Analyte Real Real2a Real Real Dup Dup2rr Dup DUP Units DER 
Date Result Error Lab Vallda- Result Error Lab Validatlon 

Qual tlon Qual 
GS53 311 7/03 PLUTONIUM-2391240 1.690 0.394 V I  1.620 0.381 V I  PCllL 0.0420 
SW120 4/17/03 AMERICIUM-241 0.201 0.062 V I  0.192 . 0.06 V I  PCllL 0.0446 
GS55 11/27/02 URANIUM-233,-234 2.070 0.455 VI  2.170 0.473 v1  PCllL 0.0451 
GS40 6/19/03 PLUTONIUM-239/240 0.243 0.071 VI  0.255 0.074 V I  PCllL 0.0453 
SW027 3/21/03 URANIUM-235 0.015 0.014 U V I  0.014 0.013 U V I  PCllL 0.0505 
GS59 4/9/03 URANIUM-235 0.011 0.035 U V I  0.013 0.036 U V I  PCVL 0.0536 
SW036 4/3/03 URANIUM-238 13.500 2.940 VI  14.300 3.12 V I  PCVL 0.0548 
SW036 3/17/03 URANIUM-233,-234 7.510 1.710 V 7.970 1.83 V PCllL 0.0564 
SW036 3/17/03 URANIUM-238 17.400 3.920 V 18.500 4.19 V PCllL 0.0582 
GS44 4/19/03 URANIUM-233,-234 1.550 0.346 V 1.460 0.327 V PCVL 0.0600 
SW120 4/17/03 URANIUM-235 0.071 0.033 V I  0.077 0.037 V I  PCllL 0.0716 
GS53 3/17/03 URANIUM-238 0.600 0.152 VI  0.653 0.165 V I  PCllL 0.0791 
GS52 3/27/03 URANIUM-238 1.300 0.300 VI  1.200 0.277 V I  PCllL 0.0808 
GS03 2/19/03 PLUTONIUM-239/240 0.007 0.009 U VI  0.008 0.009 U VI  PCllL 0.0830 
SW120 4/17/03 URANIUM-233,-234 I .710 0.379 VI  1.870 0.415 V I  PCVL 0.0839 
SW027 3/21/03 URANIUM-238 0.354 0.092 VI  0.388 0.099 VI  PCllL 0.0853 

~~ GS53 3/17/03 AMERICIUM-241 0.224 0.069 V I  0.246 0.074 V I  PCVL 0.0861 
GSI 1 5/17/03 URANIUM-233,-234 2.300 0.516 V 2.100 0.473 v PCllL 0.0925 
SW036 4/3/03 URANIUM-233,-234 4.410 0.977 V I  4.870 1.08 V I  PCVL 0.0926 
GS03 2/19/03 URANIUM-235 0.032 0.020 V I  0.036 0.021 V I  PCllL 0.0971 
GS27 5/9/03 PLUTONIUM-239/240 0.076 0.033 VI  0.085 0.036 V I  PCI/L 0.0987 
GS49 4/10/03 URANIUM-233,-234 0.153 0.049 V I  0.171 0.061 V I  PCI/L 0.1012 
GS27 5/9/03 U RANIUM-238 0.175 0.053 V I  0.196 0.059 V I  PCllL 0.1034 
GS08 5/15/03 AMERICIUM-241 0.002 0.009 . u V 0.003 0.009 U V PCllL 0.1054 
SW022 10/2/02 PLUTONIUM-2391240 0.002 0.009 U V I  0.001 0.018 U V I  PCI/L 0.1104 
SW036 3/17/03 URANIUM-235 0.337 0.133 V 0.300 0.125 V PCllL 0.1127 
GS40 6/19/03 URANIUM-233,-234 1.620 0.363 VI  1.450 0.327 V I  PCI/L 0.1137 
GS03 2/19/03 URANIUM-238 0.659 0.155 VI  0.749 0.173 V I  PCllL 0.1177 
GSI I 5/17/03 URANIUM-235 0.097 0.056 V 0.112 0.061 V PCllL 0.1198 
GS59 4/9/03 URANIUM-238 0.226 0.064 V I  0.259 0.074 V I  PCVL 0.1237 
SW120 4/17/03 TRITIUM 158 124 U V I  135 124 U VI  PCVL 0.1255 
GS40 5/14/03 TRITIUM -172 181 U V I  -143 181 U VI  PCVL 0.1257 
GS27 5/9/03 URAN IUM-235 0.011 0.035 U V I  0.016 0.035 U V I  PCI/L 0.1299 
GS08 5/15/03 URANIUM-238 0.855 0.199 V 0.986 0.227 V PCllL 0.1302 
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GS49 4/10/03 TRITIUM 26 113 U V1 106 120 U V1 PCI/L 0.5144 
GS44 4/19/03 TRITIUM 84 96 U V1 197 115 J v1 PCVL 0.5158 
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SW036 
GS44 
GS40 
GS53 
GS55 
SW036 
GS08 
GS03 
GS40 
SW022 
GS59 
SW027 
GS59 
SW036 
GSI I 
GS52 

W E T S  Automated &$ace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
Sample Analyte Real Real2a Real Real Dup D u p 2 ~  Dup DUP Unlts DER 
Date Result Error Lab Vallda- Result Error Lab Validation 

4/19/03 PLUTONIUM-239/240 0.004 0.01 I U V -0.002 0.008 U V PCllL 0.5367 
4/19/03 AMERICIUM-241 0.012 0.013 U V 0.031 0.019 V PCllL 0.5652 
611 9/03 URANIUM-235 0.091 0.053 V I  0.049 0.043 U VI  PCVL 0.5819 
311 7/03 URANIUM-235 0.056 0.034 VI  0.026 0.023 V I  PCllL 0.7009 
11/27/02 PLUTONIUM-239/240 0.003 0.008 U VI  -0.003 0.009 U V I  PCVL 0.7022 
4/19/03 AMERICIUM-241 -0.002 0.005 U V 0.002 0.008 U V PCVL 0.7428 
5/15/03 PLUTONIUM-239/240 4.001 0.010 U V 0.009 0.013 U V PCllL 0.7433 
9/10/03 TRITIUM 170 188 U V 23 168 U V PCllL 0.7738 
6/19/03 TRITIUM 49 220 U V I  -1 68 21 3 U V I  PCI/L 0.7825 
10/2/02 AMERICIUM-241 0.012 0.017 U V I  -0.002 0.003 U V I  PCVL 0.8179 
2/27/03 URANIUM-235 -0.013 0.026 U VI  0.010 0.011 u V I  PClR 0.8257 
3/21/03 AMERICIUM-241 0.008 0.011 U VI  -0.002 0.005 U V I  PCVL 0.8944 
2/27/03 PLUTONIUM-2391240 -0.002 0.006 U J1 0.006 0.01 U V I  PCVL 0.9428 
5/10/03 AMERICIUM-241 -0.003 0.006 U V I  0.006 0.01 U V i  PCllL 1.0607 
5/17/03 AMERICIUM-241 -0.003 0.005 U V 0.007 0.011 U V PCllL 1.1625 
3/27/03 URANIUM-235 0.040 0.026 VI  -0.010 0.033 U V I  PCVL 1.7949 

Qual tlon Qual 

December 004 6 

Location Sample Analyte Real 

GS55 11/27/2002 ANTIMONY 0.62 

Date Result 

SW036 5/10/2003 ANTIMONY 1.1 

SW036 3/17/2003 ANTIMONY 0.62 

GS55 11/27/2002 ARSENIC 0.88 

GS59 4/9/2003 ARSENIC 0.88 

SW036 4/19/2003 ARSENIC 0.88 

GS59 2/27/2003 ARSENIC 0.88 

G W  4/19/2003 BARIUM 146 

SW036 5/10/2003 BARIUM 171 

B-ib 

Real Lab Real DUP Dup Lab DUP Unlts RPD% 
Qual Validation Result Qual Validation 

U VI  0.62 U V I  UG/L 0.00 

B UJI 1.1 B UJI UG/L I 0.00 

U V I  0.62 U VI  UG/L 0.00 

U J1 0.88 U J l  UGIL 0.00 

U V i  0.88 U V I  UGR 0.00 

U J I  0.88 U J I  UG/L 0.00 

U J l  0.88 U J I  UG/L 0.00 

V I  146 V I  UGlL 0.00 

VI  171 VI  UG/L 0.00 
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Location Sample Analyte Real Real Lab 

SW036 4/3/2003 LEAD 0.65 U 

GS59 2/27/2003 LEAD 0.65 U 

GS55 1 1/27/2002 LEAD 0.65 U 

SW036 4/19/2003 LEAD 0.65 U 

SW036 5/10/2003 LITHIUM 12 B 

GS59 4/9/2003 LITHIUM 5.4 B 

GS44 4/19/2003 LITHIUM 21.5 B 

GS59 2/27/2003 MAGNESIUM 1 1 500 

SW036 4/3/2003 MANGANESE 3.0 B 

SW120 41.1712003 MERCURY 0.1 u 
GS44 4/19/2003 MERCURY 0.1 u 
SW036 4/19/2003 MERCURY 0.1 u 
GS59 2/27/2003 MERCURY 0.1 u 
GS59 4/9/2003 MERCURY 0.1 u 
SW036 5/10/2003 MERCURY 0.1 u 
SW036 3/17/2003 MERCURY 0.1 u 
GS40 6/19/2003 MERCURY 0.1 u 
SW120 4/17/2003 MOLYBDENUM 1.3 B 

GS55 11/27/2002 NICKEL 0.96 B 

GS40 6/19/2003 SELENIUM i u  
GS44 4/19/2003 SELENIUM 3.7 

SW036 3/17/2003 SELENIUM 0.9 u 
GS55 11/27/2002 SELENIUM 0.9 u 
SW036 5/10/2003 SELENIUM 1 u  

SW036 4/19/2003 SELENIUM 0.9 u 

Date Result Qual 

Decembe 004 6 
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Real DUP DupLab , Dup Unlts RPD% 
Validation Result Qual Validation 

J l  0.65 U J1 UGlL 0.00 

v1 UG/L 0.00 v1  0.65 U 

J l  0.65 U J1 UGlL 0.00 

v i  0.65 U v1 UGlL 0.00 

J1 12 B J1 UG/L 0.00 

J l  5.4 B J1 UGlL 0.00 

J1 21.5 B J1 UGlL 0.00 

v i  1 1500 v i  UGlL 0.00 

v1 3.8 B v i  UG/L 0.00 

v1 V i  UG/L 0.00 0.1 u 
v1 v i  UGR 0.00 0.1 u 
V l  0.1 u VI  UGlL 0.00 

UJl 0.1 u UJ1 UGlL 0.00 

v i  0.1 u v i  UGlL 0.00 

v i  0.1 u v i  UG/L 0.00 

v i  0.1 u v i  UG/L 0.00 

UJl UJl UGlL 0.00 0.1 u 
v1 1.3 B v i  UGlL 0.00 

v i  UGlL 0.00 v i  0.96 B 

V l  1 u  v1 UGlL 0.00 

J1 3.7 J l  UGIL 0.00 

v1 0.9 u V l  UGlL 0.00 

v i  0.9 u V1 UGlL 0.00 

J1 1 u  J l  UGlL 0.00 

v i  V l  UGlL 0.00 0.9 u 



Location 

GS40 

SW120 

SW036 

GS59 

SW036 

GS40 

SW036 

GS55 

GS44 

GS59 

GS49 

SW036 

SW120 

SW120 

GS40 

GS44 

GS59 

SW036 

GS59 

GS55 

GS49 

SW036 

SW036 

SW036 

GS40 
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Sample Analyte Real Real Lab Real DUP Dup Lab DUP Units RPD% 

5/14/2003 SILVER 0.3 U v1 0.3 U v1 UG/L 0.00 

4/17/2003 SILVER 0.2 u V l  0.2 u v1 UG/L 0.00 

4/19/2003 SILVER 0.2 u V1 0.2 u v1 UG/L 0.00 

2/27/2003 SILVER 0.2 u J1 0.2 u J1 UG/L 0.00 

4/3/2003 SILVER 0.2 u v1 0.2 u v1 UG/L 0.00 

6/19/2003 SILVER 0.3 U v1 0.3 U v1 UG/L 0.00 

3/17/2003 SILVER 0.2 u v1 0.2 u V l  UG/L 0.00 

11/27/2002 SILVER 0.2 u v1 0.2 u v i  UG/L 0.00 

4/19/2003 SILVER 0.2 u v i  v1 UG/L 0.00 0.2 u 
4/9/2003 SILVER 0.2 u v i  0.2 u v i  UG/L 0.00 

4/10/2003 SILVER 0.2 u v i  0.2 u v1 UG/L 0.00 

5/10/2003 SILVER 0.3 U v i  0.3 U v1 UG/L 0.00 

4/17/2003 SODIUM 1 E+05 v1 106000 v i  UG/L 0.00 

4/17/2003 THALLIUM 0.9 u J1 0.9 u J1 UG/L 0.00 

6/19/2003 THALLIUM 1.1 u v i  1.1 u V I  UG/L 0.00 

4/19/2003 THALLIUM 0.9 u v i  0.9 u v1 UG/L 0.00 

2/27/2003 THALLIUM 0.9 u v1 0.9 u v1 UG/L 0.00 

4/3/2003 THALLIUM 0.9 -u J1 J1 UG/L 0.00 0.9 u 
4/9/2003 THALLIUM 0.9 u J1 0.9 u J1 UG/L 0.00 

11/27/2002 THALLIUM 0.9 u v i  v i  UG/L 0.00 0.9 u 
411012003 THALLIUM 0.9 u J1 0.9 u J1 UG/L 0.00 

3/17/2003 THALLIUM 0.9 u J1 0.9 u J1 UG/L 0.00 

4/19/2003 THALLIUM 0.9 u J1 0.9 u J1 UG/L 0.00 

5/10/2003 THALLIUM 1.1 u J1 1.1 u J1 UG/L 0.00 

5/14/2003 THALLIUM 1.1 u v1  1.1 u v1 UG/L 0.00 

Date Result Qual Validation Result Qual Validation 
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Location 

GS40 

SWI20 

SW036 

SW036 

GS44 
GS59 

SW036 

GS59 

GS59 

GS59 

SW120 

GS40 

GS44 
GS49 

SW036 

SW036 

GS44 

GS40 

GS59 

GS59 

GS59 

GS44 

GS59 

SW036 

GS59 

WETS Automated Surface- Water Monitoring: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 
DUP Unlts RPD% 

- 
Sample Analyte Real Real Lab Real DUP Dup Lab 

6/19/2003 TIN 1.4 U V I  1.4 U V I  UG/L 0.00 

4/17/2003 TIN 0.9 uw- V I  0.9 u V I  UG/L 0.00 

0.9 u V I  0.9 u V I  UGlL 0.00 3/17/2003 TIN ~ 

5/10/2003 TIN 1.4 U V I  1.4 U V I  UGlL 0.00 

0.9 u V I  0.9 u V I  UG/L 0.00 4/19/2003 TIN 

4/9/2003 TIN 0.9' u V I  0.9 u V I  UG/L 0.00 

0.9 u V I  0.9 u V I  UGlL 0.00 4/19/2003 TIN 

2/27/2003 TIN 0.9 u V I  0.9 u V I  UG/L 0.00 

2/27/2003 U RAN I U MI TOTAL 3.6 U V I  3.6 U V I  UG/L 0.00 

3.6 U V I  3.6 U V I  UGlL 0.00 4/9/2003 URANIUM, TOTAL 

3.6 U v1 3.6 U V I  UG/L 0.00 4/17/2003 URANIUM, TOTAL 

6/19/2003 URANIUM, TOTAL 5.1 U v1 5.1 U V I  UG/L 0.00 

3.6 U V I  UG/L 0.00 4/19/2003 URANIUM, TOTAL 3.6 U V I  

3.6 U V I  UG/L 0.00 4/10/2003 URANIUM, TOTAL 3.6 U V I  

J1 1.3 B J I  UGlL 0.00 511 012003 VANADIUM 1.3 B 

4/19/2003 ZINC 5.3 B UJI 5.3 B UJI UG/L 0.00 

4/19/2003 CALCIUM 61300 v1 61400 V I  UG/L 0.16 

5/14/2003 LEAD 57.5 V I  57.6 V I  UG/L 0.17 

2/27/2003 IRON 80.9 B V I  80.7 B V i  UG/L 0.25 

2/27/2003 SODIUM 39300 V I  39200 V I  UGlL 0.25 

2/27/2003 STRONTIUM 289 V I  288 v i  UG/L 0.35 

4/19/2003 SODIUM 55400 V I  55200 V I  UG/L 0.36 

4/9/2003 SODIUM 27100 v1 27200 V I  UG/L 0.37 

77400 V I  77700 V I  UG/L 0.39 4/3/2003 SODIUM 

50200 V I  50400 V i  UG/L 0.40 2/27/2003 CALCIUM 

Result Qual Validation Result Qual Validation Date 
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Location Sample Analyte Real Real Lab Real DUP Dup Lab DUP Units RPD% 

GS44 411 912003 POTASSIUM 7170 v1 7140 v1 UG/L 0.42 

SW036 4/3/2003 STRONTIUM 894 v i  898 v i  UG/L 0.45 

SW036 4/19/2003 URANIUM, TOTAL 71.7 B v i  71.3 B v1 UG/L 0.56 

GS55 11/27/2002 IRON 175 v i  174 v i  UG/L 0.57 

GS49 4/10/2003 STRONTIUM 42.4 B v1 42.7 B v1 UG/L 0.71 

GS44 4/19/2003 COPPER 14.2 v1 14.1 v1 UG/L 0.71 

GS44 4/19/2003 ZINC 141 v1 142 v1 UG/L 0.71 

GS59 4/9/2003 CALCIUM 27600 v1 27400 v1 UG/L 0.73 

SW120 4/17/2003 MANGANESE 137 v1  138 v1 UG/L 0.73 

UG/L 0.73 GS44 4/19/2003 IRON 8230 v1 8170 v1 
GS49 4/10/2003 SODIUM 13600 V l  13700 v i  UG/L 0.73 

GS44 4/19/2003 MAGNESIUM 12900 v1 13000 v1 UG/L 0.77 

GS40 5/14/2003 LITHIUM 36.4 B v1 36.1 B v1 UG/L 0.83 

w 

Date Result Qual Validation Result Qual validation 

GS49 
SW036 

GS40 

GS40 

SW036 

GS44 

SW120 

GS40 

SW120 

GS49 

SW036 

SW120 

4/10/2003 ZINC 118 V l  117 v1 UG/L 0.85 

4/3/2003 LITHIUM 11.3 B J1 11.4 B J1 UG/L 0.88 

5/14/2003 STRONTIUM 1090 v1 1080 v1 UG/L 0.92 

5/14/2003 POTASSIUM 10800 v1 10700 v1 UGlL 0.93 

4/19/2003 IRON 106 v1 107 v1 UG/L 0.94 

4/19/2003 MANGANESE 106 v i  107 v1 UGlL 0.94 

4/17/2003 ALUMINUM 10300 v1 10400 v1 UGlL 0.97 

5/14/2003 BARIUM 774 v1 766 v1 UG/L 1.04 

4/17/2003 IRON 8470 v1 8560 v1 UG/L 1.06 

4/10/2003 MAGNESIUM 1870 B v1 1890 B v1 UG/L 1.06 

4/3/2003 MAGNESIUM 36100 V l  36500 v1 UG/L 1.10 

4/17/2003 ZINC 98.9 v1 100 v1 UG/L 1.11 I 
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Location 

GS49 

SW036 

SW036 

GS44 

GS40 

GS40 

GS40 

GS44 

SW036 5/10/2003 MAGNESIUM 29900 

GS44 4/19/2003 VANADIUM 23.8 

SW120 4/17/2003 CALCIUM 39900 

Sample Analyte Real Real Lab Real DUP Dup Lab DUP Units RPD% 
Date Result Qual Validation Result Qual Validation 

4/10/2003 MANGANESE 44.8 v1  44.3 v1  UGlL 1.12 

4/19/2003 MANGANESE 8.9 B v1  8.8 B v1 UGlL 1.13 

4/3/2003 POTASSIUM 3460 6 J l  3500 6 J1 UGlL 1.15 

4/19/2003 STRONTIUM 346 V l  . 350 v i  UG/L 1.15 

6/19/2003 NICKEL 8.7 6 v1 8.6 B v i  UGlL 1.16 

6/19/2003 LEAD 17.1 v1  16.9 v i  UGlL 1.18 

6/19/2003 IRON 25300 v1 25600 v i  UGlL 1.18 

4/19/2003 NICKEL 8.5 6 v i  8.4 B v1 UGlL 1.18 

UGlL 

UGlL 

UGlL 

UG/L 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

~ UGlL 

UGlL 

UGlL 

1.19 

1.23 

1.26 

1.29 

1.31 

1.38 

1.43 

1.43 

1.48 

1.55 

1.59 

1.61 

1.64 

1.67 

1.69 

1.69 

1.74 



Location 

SW036 

GS40 

GS40 

GS59 

GS40 
GS40 
SW036 

GS55 

GS40 

GS59 

SW036 

sw120 

GS40 

GS40 

SW120 

GS55 

SW036 

GS55 

GS40 

SW036 

GS55 

GS40 

GS40 

GS55 

sw120 
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RF/EMMhVP-04-SWMANLRTO3. UN 
W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Sample Analyte Real Real Lab Real DUP Dup Lab DUP Units RPD% 

4/19/2003 BARIUM 171 v1 168 v1 UG/L 1.77 

611 912003 COPPER 33.5 , v1 34.1 v1 UG/L 1.78 

5/14/2003 MANGANESE 2800 V I  2750 v1 UG/L 1.80 

4/9/2003 STRONTIUM 166 B v1 163 B v1 UG/L 1.82 

5/14/2003 ANTIMONY 108 v1 106 v i  UG/L 1.87 

6/19/2003 CHROMIUM 10.8 v1 10.6 v i  UG/L 1.87 

4/19/2003 ALUMINUM 105 V I  107 v1 UG/L 1.89 

11/27/2002 MAGNESIUM 20900 v1 21 300 v1 UGlL 1.90 

UG/L 1.93 6/19/2003 CALCIUM 2E+05 v1 157000 v1 
2/27/2003 ALUMINUM 87.1 v1 88.8 V l  UG/L 1.93 

UG/L 1.94 511012003 SODIUM 67500 V l  66200 v1 

4/17/2003 MAGNESIUM 951 0 v1 9700 v1 UG/L 1.98 

6/19/2003 VANADIUM 20.3 B v1 19.9 B V I  UG/L 1.99 

5/14/2003 NICKEL 25 v1 24.5 V I  UGlL 2.02 

4/17/2003 STRONTIUM 242 v1 247 v i  UG/L 2.04 

11/27/2002 BARIUM 143 v1 146 v1 UG/L 2.08 

4/19/2003 STRONTIUM 730 v1 715 v1 UG/L 2.08 

11/27/2002 CALCIUM 80200 v1 81 900 v1 UG/L 2.10 

6/19/2003 SODIUM 3E+05 v1 289000 v1 UG/L 2.10 

4/19/2003 MAGNESIUM 28700 v1 281 00 v1 UG/L 2.11 

11/27/2002 STRONTIUM 605 v1 61 8 v1 UG/L 2.13 

5/14/2003 MOLYBDENUM 4.7 B v i  4.6 B v1 UG/L 2.15 

6/19/2003 STRONTIUM 1370 v1 1400 v1  UG/L 2.17 

11/27/2002 LITHIUM 13.4 B J l  13.7 B J1 UG/L 2.21 

J1 22.5 B J l  UG/L 2.25 

Date Result Qual Validation Result Qual Validation 

* 

4/17/2003 LITHIUM 22 B 



RFETS Automated 
Location Sample Analyte Real 

ss49 4/10/2003 IRON 3400 

3359 2/27/2003 BARIUM 90.9 

3\1\1036 4/3/2003 CALCIUM 2E+05 

3W036 4/19/2003 LITHIUM 12.8 

3340 5/14/2003 COPPER 88.2 

SS40 6/19/2003 MAGNESIUM 44900 

GS55 11/27/2002 SODIUM 44800 

GS40 6/19/2003 POTASSIUM 7630 

GS49 4/10/2003 COPPER 12.1 

SW120 4/17/2003 BARIUM 117 

SW036 4/3/2003 MOLYBDENUM 3.9 

GS40 6/19/2003 BARIUM 562 

GS40 6/19/2003 ZINC 660 

GS40 5/14/2003 ALUM IN U M 22500 

GS40 5/14/2003 VANADIUM 63.7 

GS55 11/27/2002 POTASSIUM 2890 

SWI20 4/17/2003 POTASSIUM 7480 

GS59 2/27/2003 LlTH I U M 7.3 

GS49 4/10/2003 NICKEL 3.5 

GS55 11/27/2002 ALUMINUM I00 

GS59 4/9/2003 POTASSIUM 2400 

SW036 3/17/2003 COPPER 6.5 

GS59 4/9/2003 ANTIMONY 0.64 

SW036 5/10/2003 MANGANESE 34.5 

GS49 4/10/2003 VANADIUM 

Date Result 

Surfclce- Water Monitoring. Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
Real Lab Real DUP Dup Lab DUP Units RPD% 

Qual Validation Result Qual Validation 

V I  3480 V I  UG/L 2.33 

B V I  88.8 B V I  UGlL 2.34 

V I  168000 V I  UG/L 2.35 

B V I  12.5 B V I  UGlL 2.37 

V I  86.1 V I  UG/L 2.41 

V I  46000 V I  UG/L 2.42 

V I  45900 V I  UG/L 2.43 

J1 7820 J1 UG/L 2.46 

V I  11.8 V I  UG/L 2.51 

v1 120 V1 UGlL 2.53 

B V I  3.8 B V I  UGlL 2.60 

V I  577 V I  UG/L 2.63 

V I  678 V I  UG/L 2.69 

V I  21 900 V I  UG/L 2.70 

V I  62 V I  UG/L 2.70 

B J1 2970 B J1 UG/L 2.73 

J1 7690 J I  UG/L 2.77 

B V I  7.1 B V I  UGIL 2.78 

B V I  3.6 B VI  UG/L 2.82 

V I  103 V I  UG/L 2.96 

B J I  2330 B J I  UG/L 2.96 

v1  6.3 V I  UG/L 3.13 

B UJ1 0.62 U UJI UGlL 3.17 

V I  33.4 V I  UG/L 3.24 

9 B  V I  9.3 B V I  UG/L 3.28 



a 
W E T S  Automated Surface- Water Monitoring: 

Location Sample Analyte Real Real Lab Real 

SW036 4/19/2003 SODIUM 71800 v i  
SW120 4/17/2003 NICKEL 8.7 B v1 
SW036 4/19/2003 COPPER 2.9 B v1 

GS59 2/27/2003 MANGANESE 2.9 B v i  
GS40 6/19/2003 ANTIMONY 37.4 v1 

SW036 4/3/2003 U RAN I U MI TOTAL 67.8 B v1 
GS49 4/10/2003 POTASSIUM 2350 B J1 

GS49 4/10/2003 BERYLLIUM 0.27 B UJ1 

SW036 5/10/2003 ALUMINUM 300 v1 
GS40 5/14/2003 COBALT 9.9 B v1 

GS40 5/14/2003 ARSENIC 22.1 V l  

GS49 4/10/2003 CHROMIUM 4.6 v1 
SW036 3/17/2003 ALUMINUM 59.7 v1 

SW 120 4/17/2003 LEAD 6.8 v1 
GS59 4/9/2003 COPPER 2.3 B v1 

GS40 511 4/2003 CADMIUM 9.1 VI  

GS44 4/19/2003 ALUMINUM 11100 v1 

sw120 4/17/2003 CHROMIUM 12.2 v i  
GS4O 6/19/2003 ALUMINUM 6960 v i  
SW027 3/21/2003 SILVER 0.21 B UJl 

SW036 5/10/2003 POTASSIUM 2850 B J l  

SW036 4/19/2003 MOLYBDENUM 3.7 B v1 
GS49 4/10/2003 LITHIUM 3.6 B J1 

SW036 3/17/2003 BERYLLIUM 0.18 B UJl 

GS40 6/19/2003 BERYLLIUM 0.51 B v1 

Date Result Qual Validation 

e 
RF/EMM/WP-O4-S WMANLRPTO3. UN 

Appendices f o r  WY03 Annual Report and WY04 POE Source Evaluations 
DUP Dup Lab DUP Units RPD% 

69400 v1 UG/L 3.40 

v1 UGIL 3.51 8.4 B 

2.8 B V l  UG/L 3.51 

2.8 B v i  UGlL 3.51 

36.1 v1 UG/L 3.54 

65.3 B v i  UG/L 3.76 

2440 B J l  UG/L 3.76 

0.26 B UJ1 UG/L 3.77 

31 2 v1 UG/L 3.92 

9.5 B v1 UG/L 4.12 

21.2 v i  UG/L 4.16 

4.8 v1 UG/L 4.26 

62.3 v1 UGlL 4.26 

7.1 v i  UG/L 4.32 

2.2 B v1 UG/L 4.44 

8.7 v i  UG/L 4.49 

10600 v i  UG/L 4.61 

12.8 v i  UG/L 4.80 

6630 v1 UG/L 4.86 

0.2 u J1 UG/L 4.88 

J1 UG/L 5.04 

3.9 B v1 UG/L 5.26 

3.8 B J l  UG/L 5.41 

0.19 B UJ1 UG/L 5.41 

0.54 B v1  UG/L 5.71 

Result Qual Validation 

2710 B 

December 2004 B-271 



Locatlon 

SS40 

ss55 

SW036 

Sample Analyte Real Real Lab Real DUP Dup Lab DUP Units RPD% 

5/14/2003 CALCIUM 2E+05 v i  151000 v1 UGlL 5.79 

1 1/27/2002 MANGANESE 21.2 v1 22.5 v i  UGIL 5.95 

4/3/2003 CHROMIUM 1.6 B ' v i  1.7 B v1 UG/L 6.06 

Date Result Qual Validation Result Qual Validation 



Locatlon 

GS59 

SW036 

GS59 

GS59 

SW036 

SW036 

Sample Analyte Real Real Lab Real DUP Dup Lab DUP Unlts RPD% 
Date Result Qual Valldatlon Result Qual Validation 

4/9/2003 ZINC 4.5 B V I  4.9 B V I  UG/L 8.51 

3/17/2003 BARIUM 193 V I  177 V I  UG/L 8.65 

2/27/2003 COPPER 1.1 B J I  1.2 B J1 UG/L 8.70 

4/9/2003 VANADIUM 2.2 B VI  2.4 B V I  UGIL 8.70 

3/17/2003 SODIUM 46300 V I  42400 V I  UG/L 8.79 

3/17/2003 MAGNESIUM 36800 B V I  33700 V I  UGlL 8.79 

> 

SW036 3/17/2003 LITHIUM 6.9 B VI  6.2 

GS49 411 012003 COBALT 1.1 B V I  0.98 

SW036 

SW036 

SW120 

GS40 

SW036 

SW036 

GS55 

GS49 

SW036 

B 

511012003 MOLYBDENUM 3.2 B V I  3.5 B V I  UG/L 8.96 

3/17/2003 STRONTIUM 91 8 V I  837 V I  UG/L 9.23 

4/17/2003 SELENIUM 1.1 B VI  I B  V I  UGlL 9.52 

511 412003 SELENIUM 1.1 B J1 1 u  V I  UGlL 9.52 

4/19/2003 VANADIUM 1.1 B UJI I B  UJI UG/L 9.52 

3/17/2003 MOLYBDENUM 4.1 B . V I  3.7 B V I  UG/L 10.26 

11/27/2002 COPPER 2 B  V I  V I  UG/L 10.53 1.8 B 

4/10/2003 TIN 0.9 u V I  I B  V I  UG/L 10.53 

4/3/2003 SELENIUM 0.99 B VI  1.1 B VI  UG/L 10.53 

B 

3 
UG/L 13.33 

B 

B 

B 

1B 

VI  

UJI 

UJI 

V I  

V I  

J1 

VI  

V I  

I V I  

1 V I  

12.24 

12.50 
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Locatlon 

SW036 

3S40 

SW036 

SW036 

GS44 
SW036 

SW036 

GS40 

GS59 

GS40 

GS55 

SW036 

GS44 

GS40 

GS49 

GS55 

SW036 

GS44 

SW036 

GS59 

GS55 

GS49 

SW036 

SW036 

GS55 

Decembe 004 6 

RF/EMM/WP-O4-SWMANLRPTO3. UN 
W E T S  Automated Sut$ace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Analyte Real Real Lab Real DUP Dup Lab DUP Units RPD% Sample 
Date Result Qual Valldation Result Qual Validation 

4/19/2003 NICKEL 1.6 B V I  1.4 B V I  UG/L 13.33 

5/14/2003 SODIUM 2E+05 J1 153000 J I  UG/L 13.98 

V I  UG/L 14.14 5/10/2003 CHROMIUM 0.46 B V I  0.53 B 

4/3/2003 ALUMINUM 41.3 UJI 35.7 UJI UG/L 14.55 

4/19/2003 LEAD 7.3 V I  6.3 V I  UGlL 14.71 

3/17/2003 IRON 105 V I  122 V I  UG/L 14.98 

3/17/2003 URANIUM, TOTAL 49.3 B V I  42.1 B v1 UG/L 15.75 

5/14/2003 TIN 2.3 B v1 2.7 B V I  UG/L 16.00 

4/9/2003 MANGANESE 11.4 B V I  13.4 B V I  UG/L 16.13 

5/14/2003 URANIUM, TOTAL 5.1 U V I  6 B  V I  UG/L 16.22 

UJI UG/L 16.67 

3/17/2003 CHROMIUM ~~ 5.4 ~ V I  6.4 V I  UG/L 16.95 

4/19/2003 ARSENIC 3.1 B J1 2.6 B J I  UG/L 17.54 

6/19/2003 MOLYBDENUM 2.4 B v1 2 B  V I  UGlL 18.18 

4/10/2003 ANTIMONY 2.3 B UJI 1.9 B UJI UG/L 19.05 

1 1 127l2002 COBALT 0.23 B V I  0.19 B V I  UGlL 19.05 

3/17/2003 COBALT 1.7 B V I  1.4 B v1 UG/L 19.35 

4/19/2003 MOLYBDENUM 1.4 B V I  1.7 B V I  UG/L 19.35 

4/3/2003 ANTIMONY 1.1 B V I  0.9 B V I  UG/L 20.00 

4/9/2003 SELENIUM 1.1 B V I  0.9 u V I  UG/L 20.00 

11/27/2002 ZINC 22.5 UJI 27.7 V I  UGlL 20.72 

4/10/2003 ARSENIC 2.6 B V I  2.1 B V I  UG/L 21.28 

4/3/2003 COBALT 0.21 B V I  0.26 B V I  UG/L 21.28 

5/10/2003 LEAD 0.65 6 31 0.81 B J1 UGlL 21.92 

11/27/2002 VANADIUM 0.24 B UJI UJI UG/L 22.22 0.3 B 

UJI 0.52 B 11/27/2002 CHROMIUM 0.44 B 

~~ ~~ 

~~~ 



Location Sample Analyte Real Real Lab Real 

GS59 2/27/2003 ANTIMONY 0.63 B v1 

SW036 5/10/2003 ARSENIC 1.1 B v1 

GS59 2/27/2003 VANADIUM 0.48 B UJ1 

Date Result Qual Validation 

December 2004 B-2 75 

DUP Dup Lab DUP Units RPD% 
Result Qual Validation 

0.8 B v1 UG/L 23.78 

1.4 B v1 UG/L 24.00 

0.62 B UJ1 UG/L 25.45 

SW036 

GS40 

SW036 

GS44 

SW120 

SW036 

3/17/2003 ARSENIC 0.95 B v1 1.4 B v1 UG/L 38.30 

UJ1 UG/L 40.00 5/14/2003 MERCURY 0.15 J1 0.1 u 
3/17/2003 ZINC 17.2 B UJ1 25.8 v1 UG/L 40.00 

4/19/2003 ANTIMONY 1.1 B J1 1.7 B J1 UGIL 42.86 

4/17/2003 CADMIUM 0.11 B J1 0.17 B J1 UG/L 42.86 

v i  UG/L 49.06 4/19/2003 COBALT 0.33 B v1 0.2 B 



W E T S  Automated Surj4ace- Water Monitoring: Appendices for WY03 Annual Report 
Location Sample Analyte Real Real Lab Real DUP Dup Lab 

GS59 4/9/2003 COBALT 0.23 B UJI 0.38 B 

GS59 4/9/2003 LEAD 1.1 B J1 0.65 B 

GS59 2/27/2003 MOLYBDENUM 0.69 B V I  0.4 U 

SW036 5/10/2003 NICKEL 2.7 B v1 1.2 B 

SW036 4/3/2003 ARSENIC 2.1 B J1 0.88 U 

SW027 3/21/2003 HARDNESS, TOTAL 1 E+05 V I  120000 

SW036 4/3/2003 TOTAL SUSPENDED SOLIDS 4000 U V I  4000 U 

SW036 3/17/2003 TOTAL SUSPENDED SOLIDS 4000 U V I  4000 U 

GS11 5/17/2003 TOTAL SUSPENDED SOLIDS 9000 V I  9000 

GS52 3/27/2003 TOTAL SUSPENDED SOLIDS 13000 V I  14000 

GS03 2/19/2003 TOTAL SUSPENDED SOLIDS 10000 V I  I 1000 

SW027 3/21/2003 TOTAL SUSPENDED SOLIDS 6000 v1 5300 

GS27 5/9/2003 TOTAL SUSPENDED SOLIDS 19000 V I  22000 

SW036 4/19/2003 TOTAL SUSPENDED SOLIDS 3400 B V I  2400 B 

SWI20 4/17/2003 TOTAL SUSPENDED SOLIDS 2E+05 V I  120000 

Date Result Qual Validation Result Qual 

and WY04 POE Source Evaluations 

Validation 
DUP Unlts RPD% 

UJI UG/L 49.18 

J1 UG/L 51.43 

V I  UGIL 53.21 

J l  UG/L 76.92 

J1 UG/L 81.88 

V I  UG/L 0.00 

V I  UG/L 0.00 

V I  UG/L 0.00 

V I  UG/L 0.00 

V I  UG/L 7.41 

V I  UG/L 9.52 

V I  UG/L 12.39 

V I  UG/L 14.63 

V I  UG/L 34.48 

V I  UG/L 40.00 

Decemw 

Locatlon Sample RFETS Lab Lab Batch 
Date Sample 

Number 
FGL 20030501A207TMI 
FGL 20030501A207TMI 
FGL 2003050lA207TMI 
FGL 20030501A207TMI 
FGL 20030507A207TMI 
FGL 20030507A207TMI 
FGL 20030507B207TMl 
FGL 200305078207TMI 
FGL 20030507B207TMI 

e 

Lab Sample RIN Analyte Result Std Std 
Number Type Result Unit 

SP 30388702 03D0760 ALUM IN UM MSI 112 %REC 
SP 30388702 03D0760 ALUMINUM MDl 113 %REC 
SP 30388702 03D0760 LEAD MDI 107 %REC 
SP 30388702 03D0760 LEAD MSI 109 %REC 
SP 30388702 03D0760 IRON MDI 113 %REC 
SP 30388702 03D0760 IRON MSI 115 %REC 
SP 30420603 03D0789 ALUM IN UM MS1 103 %REC 
SP 30420603 0300789 ALUMINUM MDI 105 %REC 
SP 30420603 03D0789 BARIUM MSI 109 %REC 
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RF/EMM/WP-04-S WMANLRPTO3. (IN 

Decemir 



RF/EMM/WP-04-S WMANLRPTOR VN 



RF/EMM/WP-OI-S WMANLRPTO3. UN 

"""w 



December 2004 B-281 



RF/EIU~~~WP-O~-SWMANLRPO~. UN 



December 2004 B-283 
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Location Sample RFETS Lab Lab Batch Lab Sample 
Date Sample Number 

Number 

RIN Analyte Result Std Std 
Type Result Unit 

GS55 
GS55 

11/27/2002 03D0416-002 . LVLl 03L0053 0300416 I COBALT MS1 90.8 %REC 
11/27/2002 03D0416-002 LVLl 03L0053 03D0416 I COPPER MS1 96.1 %REC 
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RF/EMM/WP-O4-S WMANLRPTO3. UN 
W E T S  Automated SurJace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

I Location I Sample I RFETS Lab Batch I Labsample I RIN I Analvte I Result I Std I Std I 

Decembe 004 0 
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RF/EMM/WP-OI-S WMANLRPTO3. UN 
W E T S  Automated Sut$ace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Location Sample RFETS Lab Lab Batch Lab Sample RIN Analyte Result Std Std 
Date Sample Number Type Result Unit 
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RF/EMM/WP-OI-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Location Sample RFETS Lab Lab Batch Lab Sample RIN Analyte Result Std Std 
Date Sample Number Type Result Unlt 

,-.pqc),, 
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RF/EMM/WP-O4-S WMANLRPTO3. UN 
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RF/EMM/WP-OI-S WMANLRPTO3. UN 
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RF/EMM/WP-O4-S WMANLRPTO3. UN 
W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
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RF/EIUIU/WP-O~-SWMANLRPTO~. UN 
RFETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Location Sample RFETS Lab Lab Batch Lab Sample RIN Analyte Result Std Std 
Date Sample Number Type Result Unit 

~ _ _ ~  
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RF/EMM/WP-O4-SWMANLRPTO3, UN 
WETS Automated Surface- Water Monitoring: Appendices for W 0 3  Annual Report ond WY04 POE Source Evaluaiions 

I Location I Sample I RFETS Lab Batch I Labsample I RIN I Analyte I Result I Std I Std 1 

Decemb 2004 Q) 



Location Sample RFETS Lab Lab Batch Lab Sample RIN Analyte Result Std Std 
Date Sample Number Type Result Unit 

Number 

December 2004 B-30.5 

, SW093 
SW093 
GSlO 
GSIO 
SW093 

10/2/2002 0300063-002 STLDEN 2309496 03D0063 HARDNESS, TOTAL MSI 97 %REC 
101212002 0300063-002 STLDEN 2309496 0300063 HARDNESS, TOTAL MD1 98 %REC 
10/2/2002 0300083-002 STLDEN 231231 1 03D0083 HARDNESS, TOTAL MSI 98 %REC 
10/2/2002 03D0083-002 STLDEN 231231 1 03D0083 HARDNESS, TOTAL MDI 98 %REC 
10/10/2002 03D0109-002 STLDEN 2318410 03D0109 HARDNESS, TOTAL MS1 97 %REC 
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RF/EMM/WP-OI-S WMANLRPTO3. UN 
W E T S  Automated &$ace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Locatlon Sample RFETS Lab Lab Batch Lab Sample RIN Analyte Result Std Std 
Date Sample Number Type Result Unit 

Decemir 



1 
W/EMM/WP-O4-S WMANLRPTO3. UN 

W E T S  Automated Surface- Water Monitoring: Appendices fqr WY03 Annual Report and WY04 POE Source Evaluations 
Location Sample RFETS Lab Lab Batch Lab Sample RIN . Analyte Result Std Std 

Date Sample Number Type Result Unlt 
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RF/EMM/WP-O4-S WMANLRPTO3. UN 
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RF/EMM/WP-O4-SWMANLRPTO3. (IN 

I I I STLDEN I 4205259 I D4F290252-016D I04D0953 I HARDNESS, TOTAL I MDl I 102 I %REC 
I STLDEN I 4205259 I D4F290252-016S I 04D0953 I HARDNESS, TOTAL I MS1 I 102 I %REC 

Table 8-7. Radionuclide Relative Bias Values for Lab Control Sample (LCS) Data. 
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RF/EMIWWP-O~-SWMANLRPTO~. UN 
WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

I Result I Lab I Lab I Lab Sample Number I Analvte I Result I Units I Error2 I Relative I RIN 1 
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RF/EMM/WP-04-SWMANLRTO3. UN 
W E T S  Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Result I Lab I Lab I Lab Sample Number I Analyte I Result I Units I Error2 I Relative I RIN 1 
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W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
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RF/EMM/WP-OI-S WMANLRPTO3. UN 
RFETS Automated Surface- Water Monitoring: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 
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RF/EMM/WP-04-S WMANLRPTO3. UN 
WETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

I Lab Sample Number Analyte 

-~ __ ~~ ~ 
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RF/EMM/WP-O4-SWMANLRPTO3. UN 
W E T S  Automated Suqace- Water Monitoring: Appendicesfor WY03 Annual Report and WY04 POE Source Evaluations 

Result I Lab I Lab I Lab Sample Number I Analyte I Result I Units I Error2 I Relative I RIN 1 
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I I Result I Units I Error2 I Relative I RIN Result I Lab I Lab I Lab Sample Number Analyte 
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Table B-8. Lab Control Sample (LCS) Data for Metals and Water-Quality Parameters. 

I I I I I I Result I Units I Result I Group LIC RIN Lab Lab Sample Analyte 
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I Result I Group I LIC I RIN I Lab I Lab Sample I Analyte I Result I Units 1 
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I Result I Group I LIC I RIN 1 Lab I Lab Sample I Analyte I Result I Units 
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1 Result I Group I LIC I RIN I Lab I Lab Sample I Analvte I Result I Units I 
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Result I Group I LIC I RIN I Lab I Lab Sample I Analvte I Result I Units 1 
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I Result I Group I LIC I RIN I Lab I Lab Sample I Analyte I Result I Units I 
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I Result 1 Group I LIC I RIN I Lab I Lab Sample I Analyte I 'Result I Units 1 
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1 Result I Group I LIC I RIN I Lab I Lab Sample I Analyte I i Units 1 Result 

LC1 Metals M ET-A-0 1 3 03D0805 LVLl 03LO255-LCl BERYLLIUM 99.6 %REC 
LC1 Metals MET-A-013 0300865 LVLl 03LO275LCl NICKEL 99.6 %REC 
LC1 Metals MET-A-01 3 03D0110 LVLl 02LO659LCl TIN 99.6 %REC 
LC1 Metals MET-A-01 3 03D0790 LVLl 03LO246-LC1 ZINC 99.6 %REC 
LCl Metals MET-A-01 3 0300807 LVLl 03LO275-LC1 NICKEL 99.6 %REC 
LC1 Metals MET-A-013 03D2150 LVLl 03LO494-LC1 SELENIUM 99.6 %REC 
LC1 Metals MET-A-0 1 3 03D2269 LVLl 03LO618-LCl MANGANESE 99.6 %REC 
LC1 Metals MET-A-01 3 03D2115 LVLl 03LO494-LC1 CHROMIUM 99.6 %REC 
LCl Metals MET-A-01 3 0300562 LVLl 03LOO97-LC1 BARIUM 99.6 %REC 

, LCl Metals MET-A-01 3 03D0420 EMXT I PAO73WL ALUMINUM 99.6 %REC 
LC1 Metals RM E-A-002 03D2090 LVLl 03L0457-LCl CHROMIUM 99.6 %REC 
LC1 Metals MET-A-013 03D2086 LVLl 03LO457-LC1 ANTIMONY 99.6 %REC 
LCl Metals MET-A-013 03D0899 LVLl 03L0296-LCl . CALCIUM . 99.6 . %REC 1 
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Result I Group I LIC I RIN I Lab I Lab Sample I Analvte I Result I Units 
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I Result I Group I LIC I RIN I Lab I Lab Sample I . Analyte I Result I Units 1 
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I Result I Group I LIC I RIN I Lab I Lab Sample I Analyte I Result I Units 1 
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I Result I Group I LIC I RIN I Lab I Lab Sample I Analyte I Result I Units 1 
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LC1 
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LC1 

LC1 

LC1 
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WQP WCH-A-034 03D0744 STLDEN D3D09m0-568C TOTAL SUSPENDED 86 %REC- 
~ 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

WQP WCH-A-034 03D0732 STLDEN D3D100000-601C TOTAL SUSPENDED 86 %REC 

WQP WCH-A-034 03D0706 STLDEN D3D040000-290C TOTAL SUSPENDED 86 %REC 

WQP WCH-A-034 0302086 STLDEN D3H050000-444C TOTAL SUSPENDED 86 %REC 

WQP WC H-A-034 03D0731 STLDEN D3D100000-601C TOTAL SUSPENDED 86 %REC 
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Result 
Type 

-Cl 

xi 
LC2 

LCl 

LCl 

LC1 

LC1 

LCl 

LC3 

LC2 

LC1 

LC1 

LC2 

LCl 

LC1 

LC2 

LC2 

LC1 

LCl 
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WETS Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Group LIC RIN Lab Lab Sample Analyte Result Units 
Number 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

WQP WCH-A-034 03D0913 STLDEN D3E270000-648C TOTAL SUSPENDED 89 %REC 

WQP WCH-A-034 0300685 STLDEN D3C310000-300C TOTAL SUSPENDED 89 %REC 

WQP WCH-A-034 03D0680 STLDEN D3C310000-300C TOTAL SUSPENDED 89 %REC 

WQP WCH-A-034 0300683 STLDEN D3C310000-300C TOTAL SUSPENDED 89 %REC 

WQP WCH-A-034 0300798 STLDEN D3D280000-35lC TOTAL SUSPENDED 90 %REC 

WQP WCH-A-033 0300097 STLDEN D2K050000-592C TOTAL DISSOLVED 90 %REC 

WQP WCH-A-034 03D0678 STLDEN D3C310000-306C TOTAL SUSPENDED 90 %REC 

WQP WCH-A-034 03D2074 STLDEN D3G300000-554C TOTAL SUSPENDED 90 %REC 

WQP WCH-A-034 03D2073 STLDEN D3G240000-581 L TOTAL SUSPENDED 90 %REC 

WQP WCH-A-033 03001 18 STLDEN D2K080000-286L TOTAL DISSOLVED 90 %REC 

WQP WCH-A-034 0300673 STLDEN D3C310000-306C TOTAL SUSPENDED 90 %REC 

WQP WCH-A-034 0300987 STLDEN D3F230000-564C TOTAL SUSPENDED 90 %REC 

WQP WCH-A434 0302235 STLDEN D31230000-279L TOTAL SUSPENDED 90 %REC 

WQP WCH-A-034 0302202 STLDEN D31150000-267C TOTAL SUSPENDED 90 %REC 

WQP WCH-A-034 0302208 STLDEN D31150000-267C TOTAL SUSPENDED 90 %REC 

WQP WCH-A-034 0300910 STLDEN D3E230000-518L TOTAL SUSPENDED 90 %REC 

WQP WCH-A-033 03D0915 STLDEN D3F030000-180L TOTAL DISSOLVED 90 %REC 

WQP WCH-A434 0300689 STLDEN 03C310000-306C TOTAL SUSPENDED 90 %REC 

WQP WCH-A-034 03D0686 STLDEN D3C310000-306C TOTAL SUSPENDED 90 %REC 
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Lab Sample I Analyte i Result i Units 1 

LCl 

LC1 

LC2 

W E T S  Automated Surface 
I Result I Group I LIC I RIN I Lab 

WQP WCH-A-033 03D0370 LVLl 

WQP WCH-A-034 03021 93 STLDEN 

WQP WCH-A-034 03D0673 STLDEN 

Type 
LC1 WQP WCH-A-033 03D0370 LVLl 

03Lss010-Lc1 

D31080000-208C 

D3D010000-568C 

I 

LC2 WQP WCH-A-034 0302086 STLDEN 

LC2 WQP WCH-A-034 03D0109 STLDEN 

TOTAL DISSOLVED 93 %REC 
SOLIDS 

SOLIDS 
TOTAL SUSPENDED 93 %REC 

TOTAL SUSPENDED 93 %REC 

WCH-A-011 
WCH-A-018 
WCH-A-018 

WQP WCH-A418 
WQP WCH-A-O 18 

LC2 WQP WCH-A-034 

LC1 WQP WCH-A434 0300759 STLDEN 

LC2 WQP - WCH-A-036 03D2086 STLDEN 
LC1 WQP WCH-A-018 03D0903 LVLl 
LC2 WQP WCH-A411 03D0871 STLDEN 
LC1 WQP WCH-A-036 03D0915 STLDEN 
LCl WQP WCH-A434 03D2029 STLDEN 

LC1 WQP WCH-A-036 03D2086 STLDEN 
LCl WQP WCH-A-033 03D0079 STLDEN 

1 
LC2 WQP WCH-A-033 03D0079 STLDEN 

LC1 WQP WCH-A-034 03D2030 STLDEN 
I 

LC2 WQP WCH-A-036 I 03D0915 STLDEN 
LC2 WQP WCH-A-034 1 03D2109 STLDEN 

LC2 WQP WCH-A-036 03D2196 STLDEN 
LC2 WQP WCH-A-034 03D0242 STLDEN 

Number I i i 
03LSSOO8-LC1 I TOTAL DISSOLVED I 91 I %REC I 

SOLIDS 
D3H120000-347C SULFATE 92 %REC 
D2J250000-542C TOTAL DISSOLVED 92 %REC 

SOLIDS 

SOLIDS 
D2J280000-657C TOTAL DISSOLVED 92 %REC 

D3G170000-311C TOTAL SUSPENDED 92 %REC 
SOLIDS 
SULFATE 

SOLIDS 

D3E280000-489L 92 %REC 
%REC D3H260000486C TOTAL SUSPENDED 92 

- _ - - _  
D31150000-558C SULFATE 92 %REC 
D2L210000-201L TOTAL SUSPENDED 93 %REC 
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Result Group LIC RIN Lab Lab Sample Analyte Result Units - 
Type Number 

SOLIDS 
LC8 WQP WCH-A-036 0300649 STLDEN D3D040000-259L SULFATE 97 %REC 
LC 1 WQP WCH-A-Ol l 04D0508 STLDEN D4D200000-398C CHLORIDE 97 %REC 
LC 1 WQP WCH-A-036 0302216 GEL 1200492539 SULFATE 97 %REC 
LCl WQP WCH-A-034 04D0299 STLDEN D3L260000-398C TOTAL SUSPENDED 97 %REC 

SOLIDS 

SOLIDS 
LCl WQP WCH-A434 04D0623 STLDEN D4D290000-661C TOTAL SUSPENDED 97 %REC 

LC1 WQP WCH-A-036 0300779 STLDEN D3E090000-394C SULFATE 97 %REC 
%REC LC1 WQP WCH-A-033 03D0823 STLDEN D3E060000475C TOTAL DISSOLVED 97 

LC1 WQP WCH-A-018 04D0508 STLDEN D4D200000-399C FLUORIDE 97 %REC 
LC2 WQP WCH-A4 18 04D0508 STLDEN D4D200000-399L FLUORIDE 97 %REC 

%REC LC4 WQP WCH-A-036 0300649 STLDEN D3D040000-259C SULFATE 97 
LC1 WQP WCH-A434 0400440 STLDEN D4C110000-434C TOTAL SUSPENDED 97 %REC 

%REC LC2 WQP WCH-A41 1 0302086 STLDEN D3H120000-345L CHLORIDE 97 
LCl WQP WCH-A-036 0300212 STLDEN D2LllO000-572C SULFATE 97 %REC 
LC1 WQP WCH-A434 0400142 STLDEN D3K060000-581C TOTAL SUSPENDED 97 %REC 

LCl WQP WCH-A-034 03D0020 STLDEN D2J080000-520C TOTAL SUSPENDED 97 %REC 

LC2 WQP WCH-A418 03D0726 STLDEN D3D230000-572L FLUORIDE 97 %REC 
LCl WQP WCH-A-002 0300726 STLDEN D3D080000-456C ALKALINITY, TOTAL 97 %REC 

SOLIDS ~ 

SOLIDS 

SOLIDS 

SOLIDS 

LC1 

LC2 

LCl 

LCl 

LCl 

LC3 

LC2 

AS CACO3 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS * 

WQP WCH-A434 0300890 STLDEN D3El60000-549C TOTAL SUSPENDED 97 %REC 

WQP WCH-A-033 03D0903 LVLl 03LSSO66-LC2 TOTAL DISSOLVED 97 %REC 

WQP WCH-A-033 03D0903 LVLl 03LSS066-LC1 TOTAL DISSOLVED 97 YoREC 

WQP WCH-A-034 0300024 STLDEN D2J080000-520C TOTAL SUSPENDED 97 %REC 

WQP WCH-A434 03D0724 STLDEN 030070000-564C TOTAL SUSPENDED 97 %REC 

WQP WCH-A434 03D0673 STLDEN D3DOl0000-568L TOTAL SUSPENDED 97 %REC 

WQP WCH-A-033 0300097 STLDEN D2K060000-492C TOTAL DISSOLVED 97 %REC 
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LC2 

LCl 

LC3 

LC2 

WQP WCH-A-034 03D2102 STLDEN D3H170000-147L TOTAL SUSPENDED 
SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

WQP WCH-A-034 0300893 STLDEN D3E220000-506C TOTAL SUSPENDED 

WQP WCH-A-034 03021 09 STLDEN D3H260000-456L TOTAL SUSPENDED 

WQP WCH-A-034 03D2173 STLDEN D31080000-622L TOTAL SUSPENDED 

t and WY04 POE Source Evaluations 
Result 

YoREC 

98 

98 

98 

98 

37 %REC 
37 %REC 

YoREC 

%REC 

%REC 

%REC 

%REC 

%REC 
97 %REC 

%REC 
%REC 
%REC 
%REC 

98 %REC 

98 %REC 

%REC 
%REC 
%REC 

98 %REC 

%REC 
%REC 

YoREC 
%REC 

December 2004 B-441 
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Result 
Type 

LC2 

LCl 

Group LIC RIN Lab Lab Sample Analyte Result Units 
Number 

SOLIDS 

SOLIDS 
WQP WCH-A-033 03D0881 LVLl 03LSS063-LC2 TOTAL DISSOLVED 100 %REC 

WQP WCH-A-033 03D0881 STLDEN D3E210000-200C TOTAL DISSOLVED 100 %REC 

LC2 

LC1 

December 2004 B-445 

AS CAC03 

AS CAC03 
WQP WCH-A-002 0400508 STLDEN D4D160000-622L ALKALINITY, TOTAL 100 %REC 

WQP WCH-A-002 04D0508 STLDEN D4D160000-622C ALKALINITY, TOTAL 100 %REC 
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RF/EMM/WP-O4-SWMANLRPTO3. VN 
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Result 
Type 

-c2 

x 2  

-Cl 
LCl 
LC2 
LC2 
LC1 

LC2 
LC2 

LC 1 

LC2 
LC2 

LC2 

LC2 
LC2 
LC2 
LC2 
LCl 
LC2 
LC1 
LCl 

LC2 

LC1 

LC1 

LC2 

LC2 

December 2004 

W/EMM/WP-04-S WMANLRPTOJ. UN 
W E T S  Automated Sut$ace- Water Monitoring: Appendices for  WY03 Annual Report and WY04 POE Source Evaluations 

Group LIC RIN Lab Lab Sample Analyte Result Units 
Number 

WQP WCH-A-034 0300024 STLDEN D2J080000-520L TOTAL SUSPENDED 101 %REC 

WQP WCH-A-002 0300685 STLDEN D3DO70000-492C ALKALINITY, TOTAL 101 %REC 

WQP WCH-A-011 0300674 STLDEN D3D140000-317C CHLORIDE 102 %REC 
WQP WCH-A-011 0300798 STLDEN D3E140000-516C CHLORIDE 102 %REC 
WQP WCH-A411 03D0770 STLDEN D3E060000-320L CHLORIDE 102 %REC 
WQP WCH-A-0 1 8 0300770 STLDEN D3E060000-322L FLUORIDE 102 %REC 
WQP WCH-A-034 03D0770 STLDEN D3D210000-639C TOTAL SUSPENDED 102 %REC 

WQP WCH-A-019 04D0953 STLDEN D4G230000-259L HARDNESS, TOTAL 102 %REC 
WQP WCH-A-002 03D0798 STLDEN D3E020000-276L ALKALINITY, TOTAL 102 YoREC 

WQP WCH-A-002 03D0798 STLDEN D3E020000-276C ALKALINITY, TOTAL 102 %REC 

WQP WCH-A-0 1 8 0300779 STLDEN D3E090000-398L FLUORIDE 102 %REC 
WQP WCH-A-034 03D0759 STLDEN D3D280000-625L TOTAL SUSPENDED 102 %REC 

WQP WCH-A-002 03D0805 STLDEN D3E020000-276L ALKALINITY, TOTAL 102 %REC 

WQP WCH-A-036 0300823 STLDEN D3E050000-594L SULFATE 102 %REC 
WQP WCH-A-019 04130334 STLDEN D4B090000-524L HARDNESS, TOTAL 102 %REC 
WQP WCH-A-0 1 9 0400349 STLDEN D4B090000-524L HARDNESS, TOTAL 102 %REC 
WQP WCH-A-011 0300823 STLDEN D3E050000-599L CHLORIDE 102 %REC 
WQP WCH-A-011 0300823 STLDEN D3E050000-599C CHLORIDE 102 YoREC 
WQP WCH-A411 03D0798 STLDEN D3E140000-516L CHLORl DE 102 %REC 
WQP WCH-A-036 03D0823 STLDEN D3E050000-594C SULFATE 102 %REC 
WQP W CH-A-033 03D2040 GEL 1200460873 TOTAL DISSOLVED 102 %REC 

WQP WCH-A-034 0300891 STLDEN D3E160000-549L TOTAL SUSPENDED 102 %REC 

WQP WCH-A-034 03D0611 STLDEN D3B250000-475C TOTAL SUSPENDED 102 %REC 

WQP WCH-A-002 03D0805 STLDEN D3E020000-276C ALKALINITY, TOTAL 102 %REC 

WQP WC H-A-033 03D0550 LVLl 03LSSA26-LC2 TOTAL DISSOLVED 102 %REC 

WQP WCH-A-034 03D0890 STLDEN D3E160000-549L TOTAL SUSPENDED 102 %REC 

SOLIDS 

AS CAC03 

SOLIDS 

AS CACO3 

AS CAC03 

SOLIDS 

AS CAC03 

SOLIDS 

SOLIDS 

SOLIDS 

AS CACO3 

SOLIDS 

SOLIDS 
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W E T S  Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

Result Group LIC RIN Lab Lab Sample Analyte Result Unlts 
Type Number 

LC2 WQP WCH-A-034 03D2193 STLDEN D31080000-208L TOTAL SUSPENDED 103 %REC 

LCl WQP WCH-A-034 0300577 STLDEN D3B210000-579C TOTAL SUSPENDED 103 %REC 

LCl WQP WCH-A-034 03D0570 STLDEN D38210000-579C TOTAL SUSPENDED 103 %REC 

LC2 WQP WCH-A-034 04D0299 STLDEN D3L260000-398L TOTAL SUSPENDED 103 %REC 

LC1 WQP WCH-A-034 0300561 STLDEN 03821 0000-579C TOTAL SUSPENDED 103 %REC 

LC2 WQP WCH-A-002 03D0871 STLDEN D3E220000-367L ALKALINITY, TOTAL 103 %REC 

LC1 WQP WCH-A-036 03D0420 EMXT ICBO29WL SULFATE 103 %REC 
LCl WQP WCH-A-034 0300674 STLDEN D3C240000-533C TOTAL SUSPENDED 103 %REC 

LCl WQP WCH-A-033 0302091 GEL 1200467021 TOTAL DISSOLVED 103 %REC 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

AS CAC03 

SOLIDS 

SOLIDS 

AS CACO3 

SOLIDS 

LCl WQP WCH-A-002 0300871 STLDEN D3E220000-367C ALKALININ, TOTAL 103 %REC 

LC2 WQP WCH-A-034 0400634 STLDEN D4D300000-407L TOTAL SUSPENDED 103 %REC 

LC2 WQP WCH-A-018 03D0823 STLDEN D3E050000-601 L FLUORIDE 103 %REC 
LCl WQP WCH-A-034 03D0672 STLDEN D3C240000-533C TOTAL SUSPENDED 103 %REC 

LCl WQP WCH-A-018 03D0779 STLDEN D3E090000-398C FLUORIDE 103 YoREC 
LC2 WQP WCH-A-034 04D0497 STLDEN D4D070000-473L TOTAL SUSPENDED 103 %REC 

LC1 WQP WCH-A-033 0300789 LVLl 03LSSA54-LCl TOTAL DISSOLVED 103 %REC 

LC2 WQP WCH-A-018 0300670 STLDEN D3D18000O-456L FLUORIDE 103 %REC 
LCl WQP WCH-A-034 0300671 STLDEN D3C240000-533C TOTAL SUSPENDED 103 %REC 

LC2 WQP WCH-A-018 0300685 STLDEN D3D180000456L FLUORIDE 103 %REC 
LC2 WQP WCH-A-033 0300688 STLDEN D3D070000-260C TOTAL DISSOLVED 103 %REC 

LC2 WQP WCH-A418 0300688 STLDEN D3D180000-456L FLUORIDE 103 %REC 
LCl  WQP WCH-A433 03D0915 LVLl 03LSSO69-LC1 TOTAL DISSOLVED 104 %REC 

LC2 WQP WCH-A433 03D0879 LVLl 03LSS064-LC2 TOTAL DISSOLVED 104 %REC 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

Decemw 





Result 
Type 

,c2 

Group LIC RIN Lab Lab Sample Analyte Result Units 
Number 

WQP WCH-A-033 03D0813 LVLl 03LSSA59-LC2 TOTAL DISSOLVED 109 %REC 

-c2 

LC1 

LC1 

LC 1 

LCl 

LC2 

LCl 

LC6 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

WQP WCH-A-034 0400508 STLDEN D4D160000-199L TOTAL SUSPENDED 109 %REC 

WQP WCH-A-033 03D0789 LVLl 03LSSO56-LC1 TOTAL DISSOLVED 110 YoREC 

WQP WCH-A-034 0400508 STLDEN D4D160000-199C TOTAL SUSPENDED 111 %REC 

WQP WCH-A-034 03D1004 STLDEN D3F260000-600C TOTAL SUSPENDED 11 1 %REC 

WQP WCH-A-034 03D0593 STLDEN D3B250000-304C TOTAL SUSPENDED 1 11 %REC 

WQP WCH-A-034 0400953 STLDEN D4G010000-578L TOTAL SUSPENDED 11 1 %REC 

WQP WCH-A-034 03D0581 STLDEN D3B250000-304C TOTAL SUSPENDED 1 11 %REC 

WQP WCH-A-034 0300706 STLDEN D3D070000-527L TOTAL SUSPENDED 113 %REC 

""""Q1)"" 

LC4 

LCl 

LC2 

LC4 

LC2 

LC2 

LC2 

LC2 

~ 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

SOLIDS 

WQP WCH-A-034 0300690 STLDEN D3D070000-527L TOTAL SUSPENDED 113 %REC 

WQP WCH-A-034 03D0693 STLDEN D3D070000-527C TOTAL SUSPENDED 113 %REC 

WQP WCH-A-034 0300693 STLDEN D3DO70000-527L TOTAL SUSPENDED 113 %REC 

WQP WCH-A434 03D0694 STLDEN D3D070000-527L TOTAL SUSPENDED 113 %REC 

WQP W C H-A-034 0300694 STLDEN D3D070000-527C TOTAL SUSPENDED 113 %REC 

%REC 

%REC 

WQP WCH-A-034 0300977 STLDEN D3F110000-648L TOTAL SUSPENDED 114 %REC 

WQP WCH-A-034 0300690 STLDEN D3D070000-527C TOTAL SUSPENDED 113 

WQP WCH-A-034 03D0770 STLDEN D3D220000-539C TOTAL SUSPENDED 114 
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Table B-9. Data Rejected During Verification and Validation. 
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QC Location Sample 
Type Date 

RNS GS04 7/28/2003 

RNS GSOl 7/28/2003 

RNS GS03 7/26/2003 
RNS GS28 9/29/2003 
RNS GS03 7/28/2003 
RNS SWl34 11/26/2002 

Analyte Result Result Lab Error2 Units Valid- Detect Resultl Dilu- Filter- Sample RI N 
Type Qual Sigma ation Limit DetLlm tion ed Number 

ALKALINITY, TOTAL 
ASCACO3 TR1 9700 UGR V i  850 11.4 1 NO 03D2086-011 0302086 
ALKALINITY, TOTAL 
AS CACO3 TRl 9000 UGR V i  850 10.6 1 NO 0302086-010 0302086 
ALKALINITY, TOTAL 
AS CACO3 TRl 7600 UG/L V1 850 8.9 1 NO 0302086-009 0302086 
ALUMINUM TRl 23.7 UG/L J1 11.7 2.0 1 NO 03D2269-002 0302269 
CHLORIDE TR1 950 UGIL V i  120 7.9 1 NO 0302086-009 0302086 
CHLORIDE TRl 570 UG/L V i  120 4.8 1 NO 0300212-001 0300212 

Decembe 004 6 

RNS GS51 7/28/2003 URANIUM-238 TR1 
RNS GS50 7/28/2003 URANIUM-238 TR1 

RNS SW134 11/26/2002 ASCACO3 TRl 
RNS SW134 11/26/2002 ALUMINUM TR1 
RNS G S S  6/18/2003 ALUMINUM TR1 
RNS G S S  6/1612003 ALUMINUM TR1 

ALKALINITY, TOTAL 

~ ~~ ~~ 

0.037 .024 PClR V .032 1.2 NO 0302086-007 0302086 
0.031 .022 PCWL v .031 1.0 NO 0302086-004 0302086 

1900 B UGR V i  1500 1.3 1 NO 0300212401 0300212 
15.3 B UGR J 8.8 1.7 1 NO 03D0212-001 030021 2 
13.4 B UGlL V1 7.6 1.8 1 NO 0300993404 03D0993 
12.9 B UGR V i  7.6 1.7 1 NO 03D0993-003 0300993 
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QC 
Type 
RNS 
RNS 

Location Sample Analyte Result Result Lab Error2 Units Valid- Detect Result/ Dilu- Filter- Sample RIN 
Date Type Qual Sigma ation Limit DetLim tion ed Number 

GS04 7/28/2003 LEAD TR1 0.53 B UG/L J .48 1.1 1 NO 0302066-011 0302086 
SWl34 11/26/2002 LITHIUM TR1 0.19 B UG/L J .08 2.4 1 NO 0300212-001 0300212 
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Number of Grabs [200ml) Average Flow [cfs) 

52 0.054 
50 0.141 
33 0.185 
79 0.861 
81 5.457 
104 23.362 

W E T S  Automated Sugace- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 
B.4 SAMPLE COLLECTION FIELD INFORMATION 

Flow Volume [cfl 
42506 
155739 
166297 
403259 
806464 
3177839 

The following tables present the sample collection information by monitoring location for all automated surface-water samples collected during Water Year 2002. 
Electronic copies of the sample collection information tables are included in the Appendix Tables directory on the CD-ROM disc. The tables are given in one 
Microsoft Excel file containing separate worksheets for each monitoring location. The fields in each table are defined as follows: 

107 
61 
81 
81 

SAMPLE#: The sample number assigned to the specific sampling event. This number corresponds to the sample number stored in SWD. 

START DATE-TIME: The date and time of the first grab sample of the composite (all automated surface-water samples are composite samples). 

END DATE-TIME: The end of the composite sampling period. It is generally the date-time of the first grab sample of the next composite sampling period. 
For storm-event samples the end time is not given. 

EVENT TYPE: The type of composite sample collected. The types are described in detail in the Automated Surface-Water Monitoring Work Plan. 

NUMBER OF GRABS: The total number of individual grab samples comprising the composite sample. For continuous flow-paced samples the grab size is 
uniformly 200 ml. The grab size for the other sample types varies, but is sized such that an adequate amount of water is collected to complete all required 
analyses. 

AVERAGE FLOW: The average flow rate (in cfs; for locations with flow measurement) during the sample period. It is calculated by arithmetically averaging 
the instantaneous flow rates at each grab sample time for the entire composite sample period. 

FLOW VOLUME: The total measured surface-water flow volume (in cf; for continuous flow-paced samples only) during the entire composite sampling 
period. 

11.774 2146572 
12.164 1217305 
6.877 1302829 
10.465 1258753 

B.4.1.1 Location GSOl 

Table B-11. Sample Collection lnformatlon for RFCA Samples Collectei 

75 
110 
88 
37 

03D0805-012 I 4/19/2003 18:40 (4/21/2003 1535 I continuous flow-paced 
0300890-003 I 4/21/2003 1535 I4/28/2003 1050 I continuous flow-paced 

16.674 1215559 
15.701 201 1472 
2.617 1410663 
1.903 525223 

0300890-004 4/28/2003 1050 5/15/2003 9:31 '1 continuous flow-paced 
03D0899-002 5/15/2003 9:31 5/19/2003 13:OO I continuous flow-paced 

December 2004 8-45 7 



GSOl Sample# 

0300940-004 
03D0997-003 
04D0334-001 

Table 8-12. Sample Collection Information for Buffer Zone Hydrologic Samples Collected at GSOf: Water Year 2003. 

Start Date-Time End Date-Time Event Type Number of Grabs [200mi] Average Flow [cfs] Flow Volume [cfl 
511 912003 13:OO 5/30/2003 1256 continuous flow-paced 57 1.534 741617 
5/30/2003 1256 6/19/2003 9:47 continuous flow-paced 66 1.203 746659 
6/19/2003 9:47 1/9/2004 15:04 continuous flow-paced 110 0.041 74375 

GSOl BZ Sample# 

03D0674-005 
03D0689-005 
0300770-003 
03~0798-014 

Start Date-Time Event Type Number of Grabs [1 L] Average Flow [cfs] 

311 712003 19:04 flow-paced storm-event rising-limb 15 0.294 
3/25/2003 14:33 flow-paced storm-event rising-limb 15 5.849 

4/24/2003 4:09 flow-paced storm-event rising-limb 15 2.038 
411 912003 1 :23 flow-paced stormevent rising-limb 15 1.079 

"""w 
0300716-001 
0300725-001 
03D0732-001 
0300750-001 
03Do804M)l 

3/28/2003 11:29 4/1/2003 10:24 continuous flow-paced 59 7.988 2636791 
411/2003 10:24 4/3/2003 1550 continuous flow-paced 52 4.940 94251 1 
4/3/2003 1550 4/7/2003 12:45 continuous flow-paced 63 4.521 1497888 

1992608 4/7/2003 12:45 4/1012003 14:15 continuous flow-paced 80 8.431 
4l1012003 14:15 4/19/2003 1858 continuous flow-paced 46 10.127 512935 



e 
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e 

, 03D2208-001 9/5/2003 1634 911012003 9:04 continuous flow-paced 49 1.167 41 3899 
03D2234-001 9/10/2003 9:04 9/18/2003 10:26 continuous flow-paced 67 1.093 568063 
04D0228-001 9/18/2003 10:26 12/2/2003 13:31 continuous flow-paced 27 0.005 3999 

GS03 BZ Sample# Start Date-Time Event Type 

03D0674-006 311 712003 16: 13 flow-paced storm-event rising-limb 
0300674407 3/22/2003 1 1 :06 flow-paced storm-event rising-limb 
0300685009 3/25/2003 16:49 flow-paced storm-event rising-limb 
0300770402 4/19/2003 1:40 flow-paced storm-event rising-limb 

Number of Grabs [IL] Average Flow [cfs] 

15 0.051 
15 0.891 
15 16.543 
15 4.416 

B.4.1.3 Location GS04 

Table 6-15. Sample Collection lnformation for Samples Collected at GS04: Water Year 2003. 

GS04 Sample# 

0 3 ~ 0 7 2 6 ~ ~ 0 4  
0 3 ~ 0 7 4 6 ~ ~ 0 9  
03~077g.~10 
03~0871-001 

Start Date-Time Event Type Number of Grabs [IL] Average Flow [cfs] 

4/6/2003 15.22 flow-paced stormsvent rising-limb 15 1.610 
4/19/2003 1 :48 flow-paced storm-event rising-limb 15 0.796 

311 712003 21 :27 flow-paced storm-event rising-limb 15 0.648 

5/9/2003 21 :36 flow-paced storm-event rising-limb 8 .  1.333 
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B.4.1.4 Location GS08 

Table 8-16. Sample Collection Information for Samples Collected at GS08: Water Year 2003. 

8.4.1.5 Location GS10 

Table 6-1 7. Sample Collection Information for Samples Collected at GSIO: Water Year 2003. 

0300674-001 I 3/22/2003 10:22 I 3/23/2003 1510 I continuous flowpaced I 48 I 3.879 I 283462 

Decemw "0 



(fv-. 

0302161403 
0302223-002 
0400072401 

RF/EMM/wP-O4-S WMANLRPTO3. UN 

8/18/2003 10:19 8/30/2003 11:27 continuous flow-paced 63 2.078 116712 
8/30/2003 11 :27 911 612003 12:32 continuous flow-paced 43 1.026 80334 
9/16/2003 12:32 10/13/2003 11:02 continuous flow-paced 46 0.078 85349 

8.4.1.6 Location GSl l  

Table B-18. Sample Collection Information for Samples Collected at GSl l :  Water Year 2003. 

GSl l  Sample# Start Date-Time End Date-Time Event Type Number of Grabs (200mll Average Flow [cfs] Flow Volume [cfl 
03001 OW05 10/24/2002 854 10/29/2002 1O:OO continuous flow-paced 38 1.441 643737 
0300562402 2/13/2003 a23 2/17/2003 lor38 42 1.905 626536 continuous flow-paced 

0300593-001 I 2/17/2003 10:38 I 2/21/2003 9:30 I continuous flow-paced I 53 I 1.684 I 549446 
03D0694-001 I 312712003 9.n7 I R I ~ A I ~ ~ ~ R  imi I continuous flow-DaCed I 26 3.515 361 070 I 

December 2004 B-461 
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8.4.1.7 Location GS21 
Table B-19. Sample Collection Information for Samples Collected at GS21: Water Year 2003. 

8.4.1.8 .Location GS22 

Table 8-20, Sample Collection Information for Samples Collected at GS22: Water Year 2003. 

"""w 
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8.4.1.9 Location GS27 

Table 8-21. Sample Collection Information for Samples Collected at GS27: Water Year 2003. 

GS31 Sample# 

0300899401 
0300940-001 
03D0989406 
03D0993-001 

B.4.1.10 Location GS28 

Table B-22. Sample Collection Information for Samples Collected at GS28: Water Year 2003. 

Start Date-Time End Date-Time Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cq 
4 1 6260 511 512003 8:28 5/19/2003 12:23 contim~ous flow-Paced 47 2.158 

513012003 12:31 611 812003 9:48 continuous flow-Paced 86 2.206 804630 
6/18/2003 9:48 6/18/2003 12: 15 conthous flow-Paced 30 6.077 9024 

511 912003 12:23 5/30/2003 12:31 tmW~oUs flow-Paced 47 2.548 645397 

I 0302173-004 I 5/15/2003 21:15 14/10/2004 16:02 I continuous flow-paced I 27 I 0.055 I 2139 1 

8.4.1.1 1 Location GS31 

Table B-23. Sample Collection Information for Samples Collected at GS31: Water Year 2003. 
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RF/EMM/WP-O4-S WMANLRPTO3. UN 
W E T S  Automated Su face-  Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

6.4.1.12 Location GS32 

GS32 Sample# 

0300020-004 
0300197-001 
0300506-002 
0300577-002 
0300629-007 
0300671-007 
0300770-027 
0300779-007 
0300869-009 
0300899-005 
0300993-002 
0302073-001 

0302115-008 
0302173-002 
0302235-001 

03~2102-001 

Table 6-24. Sample Collection Information for Samples Collected at GS32: Water Year 2003. 

Start Date-Time 

10/1/2002 2094 
11/25/2002 4:47 
2/3/2003 10:48 
2/14/2003 18:12 
2/27/2003 1050 
3/17/2003 10:03 
4/11/2003 1517 
411 912003 1 :18 
5/9/2003 1833 
5/15/2003 2055 
6/17/2003 22:42 
7/18/2003 2 1 9  

8/18/2003 16:14 
8/29/2003 23:OO 
9/17/2003 20:02 

aiai2003 i9:45 

Event Type 
time-paced stormevent rising-limb 

time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced storm-event rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 

' time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 
time-paced stormevent rising-limb 

time-paced stormevent rising-limb 

Number of Grabs 
15 
11 
15 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 I 

8.4.1.13 Location GS38 

Table 8-25  Sample Collection Information for Samples Collected at GS38: Water Year 2003. 
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I 8.4.1.15 Location GS40 
Table 8-27. Sample Collection lnformation for Samples Collected at GS40: Water Year 2003. 

B.4.1.14 Location GS39 

Table 6-26. Sample Collection lnformation for Samples Collected at GS39: Water Year 2003. 

I GS39 Sample# I Start Date-Time 

03D0805-002 I 411 912003 16:49 
03D0865-001 I 5/9/2003 18:35 
03D2073-004 I 5/1012003 16:28 
0400497-003 I 813012003 3:28 

End Date-Time I Event TvDe I Number of Grabs 1200mll I Averaae Flow fcfsl I Flow Volume rcfl 
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GS44 Sample# Start Date-The End Date-Time Event Type Number of Grabs [200ml] 

0300629-008 10128/2002 2258 3/3/2003 15:03 continuous flow-paced 34 
0300671-005 3/3/2003 15:03 3/21/2003 12:24 continuous flow-paced 58 
0300685007 3/21/2003 12:24 3/26/2003 1033 continuous flow-paced 69 

8.4.1.16 Location GS42 

Table 8-28. Sample Collection Information for Samples Collected at GS42: Water Year 2003. 

Average Flow [ds) Flow Volume [cfJ 

0.009 3540 
0.1 18 9076 
0.140 30923 

8.4.1.17 Location GS43 

Table B-29. Sample Collection Information for Samples Collected at GS43: Water Year 2003. 

0300805008 4/19/2003 1654 5/9/2003 19:Ol continuous flow-paced 64 0.120 7923 
0300940-002 5/9/2003 19:Ol 6/6/2003 22:16 continuous flow-paced 50 0.078 4847 
0302073407 6/6/2003 22: 16 8RI2003 15:57 continuous flow-paced 43 0.208 2753 
03D2193-005 8/7/2003 1557 4/2/2004 23:29 continuous flow-paced 43 0.043 1440 

B.4.1.18 Location GS44 

Table 8-30. Sample Collection Information for Samples Collected at GS44: Water Year 2003. 
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GS50 Sample# 

0300774002 
0300989605 

0302202-005 I 8/21/2003 12:34 I 91912003 11  :16 I continuous flow-paced 1 50 I 0.038 I 4029 
04D0150-004 I 9/9/2003 11:16 I 11/8/2003 850 I continuous flow-paced I 75 0.002 601 1 

Start Date-Time End Date-Time Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl 

4/24/2003 3:23 41912004 16:09 continuous flow-paced 23 0.125 4064 
3/25/2003 13:27 412412003 3:23 continuous flow-paced 41 0.108 6455 

8.4.1.19 Location GS49 

Table B-31. Sample Collection Information for Samples Collected at GS49: Water Year 2003. 

8.4.1.20 Location GS50 
Table 8-32. Sample Collection Information for Samples Collected at GS50: Water Year 2003. I 

December 2004 8-467 



RF/EIUM/WP-O~-SWMANLRTO~. UN 
RFETS Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

8.4.1.21 Location GS51 

GS53 Sample# 

0300726-002 
0300770.010 
03D0798405 
0300869-003 
0400953-009 

Table 8-33. Sample Collection lnforma 

Start Date-Time End Date-Time Event Type Number of Grabs [200ml] Average Flow [cfs] 

3/17/2003 18:31 4/19/2003 1 :19 continuous flow-paced 53 0.002 
4/19/2003 1:19 4/19/2003 1546 continuous Row-paced 41 0.001 
4/19/2003 15:46 4/24/2003 12:05 continuous flow-paced 24 0.001 
4/24/2003 12:05 6/2012003 22:09 continuous flow-paced 33 0.001 
6/20/2003 22:09 8/18/2004 21 :08 continuous flow-paced 77 0.104 

I GSSl Sample# I Start Date-Time 

0300690-003 I 3/26/2003 951 
03D0746-001 I 3/27/2003 14:21 

t, ion for Samples Collected at GS57: Water Year 2003. 

8.4.1.22 Location GS52 

Table B-34. Sample Collection Information for Samples Collected at GS52: Water Year 2003. 

Flow Volume [cfJ 

1537 



GS54 Sample# Start Date-Time End Date-Time Event Type Number of Grabs [200ml] Average Flow [cfs] 

030071 8008 3/25/2003 12:09 4/6/2003 2:21 continuous flow-paced . 35 0.0005 
03D0746-004 41612003 I :21 4/6/2004 0:OO continuous flow-paced 34 0.0 (Collected on Ice) 

8.4.1.25 Location GS55 

Table 8-37. Sample Collection lnformation for Samples Collected at GS55: Water Year 2003. 

Flow Volume [cfl 
14 
NA 

GS56 Sample# Start Date-Time End Date-Time Event Type 

0300683409 3/17/2003 19:48 3/25/2003 1 I :27 continuous flow-paced 
03D0685-005 3/25/2003 I 1 :27 3/26/2003 16:30 continuous flow-paced 

Number of Grabs Average Flow [cfs] Flow Volume [cfJ 

75 0.219 18650 1 
75 3.510 195962 
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B.4.1.27 Location GS57 

Table B-39. Sample Collection lnformation for Samples Collected at GS57: Water Year 2003. 

B.4.1.28 Location GS59 

Table B-40. Sample Collection lnformation for Samples Collected at GS59: Water Year 2003. 

Decemw 
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GS60 Sample# Start Date-Time End Date-Time Event Type I Number of Grabs Average Flow [cfs] 

0302193402 8/30/2003 0:26 12/14/2003 14:09 continuous flow-paced I 47 0.052 

Flow Volume [cfl 
1398 

SW021 Sample# Start Date-Time End Date-Time Event Type Number of Grabs Average Flow [cfs] 

03D0977-004 5/7/2003 9:38 6/9/2003 13:08 continuous flow-paced 36 0.246 
04D0150-005 6/9/2003 13:08 11/5/2003 12:39 continuous flow-paced 29 - 0.021 

8.4.1.31 Location SW022 

Table 8-43. Sample Collection lnformation for Samples Collected at SW022: Water Year 2003. 
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B.4.1.32 Location SW027 

Table B-44. Sample Collection Information for Samples Collected at SW027: Water Year 2003. 

0300683-001 
03D0683-002 
03D0689-003 
0300746-007 
0300770-032 
0300807-003 
03D0865-010 
04D0179-002 

I SW027 Sample# I Start Date-Time I End Date-Time 

10/4/2002 10:13 3/21/2003 1653 
3/21/2003 1653 3/24/2003 16:36 
3/24/2003 16:36 3/27/2003 13: 10 
3/27/2003 13:lO 4/9/2003 1 1 :04 
41912003 11:04 411912003 1559 
411 912003 15:59 5/5/2003 9:49 

5/5/2003 949 511 112003 10:48 
511 112003 1048 3/6/2004 23:13 

Event Type- I Number of Grabs (200ml) I Average Flow [cfsl I F l o w m m e  [cfJ 1 

B.4.1.33 Location SW036 

Table B-45. Sample Collection Information for Sampll 

SW036 Sample# I Start Date-Time I End Date-The 

03D0672-007 I 3/17/2003 21:lO I3/22/2003 1554 
03D0683-006 I 3/22/2003 1554 1 3/25/2003 10:20 
0300690-002 
03D071&001 

I 3/25/2003 10:20 I3/27/2003 14:31 
1 312712003 1431 I 41112003 13:43 

0300724-008 4/1/2003 13:43 4/3/2003 12:12 
03D0731-004 4/3/2003 12:12 4/7/2003 1458 
0300756402 4/7/2003 1458 4/14/2003 13:06 
03D0770-014 I 4/14/2003 13:06 14/19/2003 18:12 
03D0790-001 I 4/19/2003 18: 12 I 4/22/2003 14:28 

!s Collected at SW036: Water Year 2003. 
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Table 8-46. Sample Collection Information for Samples Collected at SW055: Water Year 2003. 

03~0683-012 
03D0706-006 
03~0746-006 
03~077g-006 
03~07g&o08 
0 3 ~ 0 8 g g - 0 ~  

8.4.1.35 Location SWO91 

Table B-47. Sample Collection Information for Samples Collected at SWO91: Water Year 2003. 
I SW091 Sample# I Start Date-lime I Event Type I Number of Grabs I Average Flow [cfsl 1 

~~ 

3/23/2003 1545 flow-paced storm-event rising-limb 14 0.006 

4/612003 1294 flow-paced stormevent rising-limb 15 0.051 

4/23/2003 1 5 : ~ ~  flow-paced storm-event rising-limb 14 0.061 
511 5/2003 21 5 8  flow-paced storm-event rising-limb 15 0.036 

1 
3/26/2003 1 1 :23 flow-paced storm-event rising-limb 15 0.090 

411 9/2003 3:27 flow-paced storm-event rising-limb 6 0.184 

B.4.1.36 Location SW093 

Table B-48. Sample Collection Information for Samples Collected at SW093: Water Year 2003. 

December 2004 B-473 



RF/EIUIU/?VP-O~-SWMANLRPTO~. UN 

SW119 Sample# 

0300629-002 
0300671-006 
0300680-005 
03DO724-003 

Start Date-Time End Date-Time Event Type Number of Grabs [200ml] Average Flow [ds] Flow Volume [cfl 
10/29/2002 1 l : l l  .3/2/2003 12:35 continuous flow-paced 27 0.001 69 
3/2/2003 12:35 312112003 11:28 continuous flow-paced 75 0.016 2480 
3/21/2003 11:28 3/24/2003 15:03 continuous flow-paced 75 0.017 5783 
3/24/2003 1503 4/3/2003 21 : 19 continuous flow-paced 64 0.035 13304 

Decembe 004 6 
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0300671-003 
03D0680-007 
03D0724-010 
03D0744-005 
03D0770-026 
03D0770-028 
03D0796-011 
03D086M13 
03D0940-003 
04D0440-007 

W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations 

10/2/2002 15:s  3/21/2003 11:22 
3/21/2003 11:22 3/24/2003 15:06 
3/24/2003 15:06 4/3/2003 13: 18 
4/3/2003 13: 18 4/8/2003 16:Ol 
4/8/2003 16:Ol 411 712003 12: 10 
411 712003 12:lO 411 912003 17:28 
4/19/2003 17:28 4/24/2003 12:24 
4/24/2003 12:24 511 012003 16:56 
5/10/2003 16:56 6/6/2003 22:54 
6/6/2003 22:54 3/8/2004 14:06 

8.4.1.38 Location SWl20 

SWl34 Sample# Start Date-Time Event Type 

03~0685408 3/23/2003 1299 flow-paced storm-event rising-limb 
03~0770-001 4/14/2003 12:14 flow-paced stonn-event rising-limb 

031321 73-003 8/29/2003 22:34 flow-paced storm-event rising-limb 
03~0805-013 4/24/2003 9:47 flow-paced storm-event rising-limb 

Table B-50. Sample Collection lnforrnation for Samples Collected at SW120: Water Year 2003. 

Number of Grabs Average Flow [cfs] 
15 0.227 
15 0.942 
15 1.459 
15 0.951 

SW120 Sample# I Start Date-Time I End Date-Time 

B.4.1.39 Location SW134 

Table B-51. Sample Collection lnformation for Samples Collected at SW134: Water Year 2003. 
/ 
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. 03D2075-005 6/26/2003 i3:15 7/7/2003 i2:ig continuous flow-paced 31 0.157 309833 
7/7/2003 12: 19 711 5/2003 9:22 ~ntinuous flow-Paced 34 
711 512003 9:22 7/22/2003 10:57 ~ n t ~ m ~ o u s  flow-Paced 26 

03021 15004 7/22/2003 1057 7/28/2003 1 1 :45 continuous flow-Paced 26 0.170 283823 
7/28/2003 1 1 :45 8/6/2003 9:42 contim~ous h w Q a d  33 

8.4.1.40 Location 995POE 

Table 8-52. Sample Collection lnformation for Samples Collected at 995POE: Water Year 2003. 

"""w 



995POE Sample# 

04D0047-004 

Note: 995POE composite samples are analyzed in groups of three. A composite for the group is created in the sample preparation facility bked on the volumes for each 
composite comprising the group. In the above table, the sample number, average flow rate, and flow volume is given with the first composite of the group of three 

Start Date-Time End Date-Time Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl 
8/28/2004 i ti 3 91812003 10:21 a~-~tinuous fl0w-pa-d 40 
91012003 10:21 9/16/2003 12:46 tx~ntir~uous flow-Paced 35 0.162 276055 
9/16/2003 12:46 9/24/2004 1151 conh~ous fl0W-Pa-d 26 
9/24/2004 11:51 101112003 11:08 conh~ous flow-Pacd 22 
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6.5 REAL-TIME WATER QUALITY PARAMETERS 

6.5.1 Data Description 

6;S.l . l  

The real-time water-quality data obtained at a continuous surface-water gaging station on a stream or conveyance, 
such as an irrigation ditch, consist of continuous 15-minute interval parameter readings collected using multi- 
parameter probes. These parameters (depending on location) include temperature, pH, specific conductivity, 
nitrate”, and turbidity. These data, together with supplemental flow records, are used to compute daily mean 
values. 

Daily mean values are computed by averaging the volume-weighted individual measurements. l4 Missing data 
points due to equipment malhnction or temporary removal for calibration are interpolated using professional 
judgement when appropriate. Professional judgement is also used to remove errant or ambiguous data points as 
appropriate. Replacement data points are then interpolated, as appropriate. Estimated values are labeled as such, 
and the daily mean including those points is also labeled as estimated. Only 15-minute values measured during 
non-zero flow are included in the daily average. Since the probes are normally situated in a pool at the monitoring 
location, 15-minute parameter readings will be collected during periods of zero flow. Therefore, for days when 
there is no flow, no mean daily parameter values are calculated. Similarly, for a location that had non-zero flow for 
part of a day, the calculated mean daily value includes only a portion of the collected 15-minute parameter values. 

6.5.1.2 Data Presentation 

The daily mean water-quality parameter tables published for each continuous-record surface-water gaging station 
consist of three parts: plots of the daily mean parameter values for the water year; a table of daily mean values for 
the water year; a tabular statistical summary of monthly mean values for the water year; and a tabular statistical 
summary of annual mean values for the water year. 

6.5.1.3 Daily Mean Water-Quality Values 

For a day of zero flow, the daily value is given as ‘No Flow’ in the table. For a day of non-zero flow with missing 
15-minute values that could not be estimated, the daily value is given as ‘Missing Data’. Daily values containing 
estimated readings are italicized. 

6.5.1.4 Summary Statistics 

For a month of complete record, the monthly values are the volume-weighted average of all the individual 15- 
minute interval readings for the given time period. For a month of zero flow, the monthly value is given as ‘No 
Flow’ in the table. For a month of non-zero flow with missing parameter values that could not be estimated, the 

Real-Time Water-Quality Data Collection and Computation 

i 

l 3  Nitrate ion-specific electrodes (ISEs) are subject to a variety of interferences caused by common surface-water constituents 
including chloride and natural organic matter. For this reason, use of nitrate ISEs has typically been limited to the laboratory, 
where sample composition can be controlled. Both short-term and cumulative errors have been observed in the data collected 
by field-deployed nitrate ISEs at the Site. Although, modifications to calibration procedures have successfully expedited and 
improved the calibration process, short-term drift and interferences in field-deployed ISEs cannot be prevented or corrected. 

Given the Site’s current nitrate action levellstandard of 10 mg/L-N, nitrate data collected by field-deployed nitrate ISEs is not 
accurate enough to be used for compliance. However, considering that nitrate is an important indicator parameter at the Site, 
and that real-time monitoring of nitrate is a fundamental part of the quality control plan for progression toward Site closure, 
real-time measurement of nitrate continues. Nitrate ISE data is considered in conjunction with other water quality parameters 
as an indicator of acute or chronic contaminant releases to surface water. 

I‘ Each 15-minute value is multiplied by the corresponding 15-minute measured flow volume. The sum of the resulting values 
is then divided by the total measured daily volume to calculate the volume-weighted mean-daily parameter value. The formula 
can be given as z[paramerer flow volume] +(daily flow volume). For pH, the log of the individual pH readings are used 

in the calculation. This average is then converted back to standard pH units. 
(: 1 
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0 monthly value is calculated using the available 15-minute readings and labeled as ‘Partial Data’. Monthly values 
containing estimated readings are not italicized. 

For a year of complete record, the annual values are the volume-weighted average of all the individual 15-minute 
interval readings for the given time period. For a year with missing parameter values that could not be estimated, 
the annual value is calculated using the available 15-minute readings and labeled as ‘Partial Data’. Annual values 
containing estimated readings are not italicized. 

B.5.1.5 Other Records Available 

Information used in the preparation of the records in this report, such as calibration notes and field notes, are on file 
at the Site. Information on the availability of the unpublished information or on the published statistical analyses is 
available from WETS personnel involved with data collection at the Site. 

B.5.2 Real-Time Water Quality Data 

This section includes mean daily real-time water-quality parameter tables and plots by monitoring location and 
water year. Electronic copies of the tables are included in the Appendix Tables directory on the CD-ROM disc. 
The tables are given in four Microsoft Excel files by water year. Each file contains separate worksheets for each 
monitoring location with tables for all applicable parameters. 

8.5.2.1 GSOl: Woman Creek at Indiana Street 

No real-time water-quality data were collected at GSOl during WY03. 

8.5.2.2 

Table 8-53. WY03 Mean Daily Water Temperature at GS03: Walnut Creek at Indiana Street. 

GS03: Walnut Creek at Indiana Street 
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Table B-54. W 0 3  Mean Daily pH at GS03: Walnut Creek at Indiana Street. 

Table B-55. W 0 3  Mean Daily Specific Conductivity at GS03: Walnut Creek at Indiana Street. 
a 

a 
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a 8.5.2.3 

Table B-56. WY03 Mean Daily Water Temperature at GS08: South Walnut Creek at Pond B-5. 

GS08: South Walnut Creek at Pond 6-5 Outlet 

Table 8-57. WY03 Mean Daily pH at GS08: South Walnut Creek at Pond 8-5. 
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Table 8-58. W 0 3  Mean Daily Specific Conductivity at GS08: South Walnut Creek at Pond B-5. 

Table B-59. WY03 Mean Daily Turbidity at GS08: South Walnut Creek at Pond B-5. a 
Watm Year 2003r Dalb Masn TurbldIfvVshtar In NTIl 

Monthly 
AWrepsl 11 I 12 I N OF& I N oFbw I 8 I NA I NA 1 17 I N O F h  I 72 1 N onow I 78 

m b m  

KEY: MLuW Data: MbsW data duo b equlpnonl failures. w o b ~ o n  removal, wlntar mndlllons. etc. Annual Summarlos for WYOl 
IrAucs: itanc values Include estimated data 
No Flow: No stream(lav was measured at the gage for me day 

N T U ~ ~  
faw m. 
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Figure B-2. WY03 Mean Daily Nitrate at GS08: South Walnut Creek at Pond B-5. 
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Table B-60. W 0 3  Mean Daily Nitrate at GS08: South Walnut Creek at Pond B-5. 

KEY Mtssm Data: Mtsslrq data due (0 equipment fnlblres, CBBC~IBIIM removal. wtnler mr!diUons. et& Annual Summarlea for WYO3 
/rAucs: ltaik vaiues include astbnated data 
No mW: NO SUeamlWw was measured a1 the OWE for UIO day Rnbl a b  
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8.5.2.4 GS11: North Walnut Creek at Pond A 4  Outlet 
Table B-61. W 0 3  Mean Daily Water Temperature at GSl l :  North Walnut Creek at Pond A-4. 

Monthly 
Avsrspsl NA 1 NOFlar I NOFbw I NOFlov, I NA I M I NA I 14.0 I NoFbw 1 NoFbw I NoFlar I N o F h  1 

W m  m- -v- -ma 

Table B-62. W 0 3  Mean Daily pH at GSl l :  North Walnut Creek at Pond A-4. 
0 
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0 Table 6-63. WY03 Mean Daily Specific Conductivity at GSl l :  North Walnut Creek at Pond A 4  

Table B-64. WY03 Mean Daily Turbidity at GS11: North Walnut Creek at Pond A-4. 
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-Mean Dally Flow 
-Estimated Mean Daihr Flow 

Missing data due to power 
loss and probe failure. i I i  

I 1  I I  I 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

g 
2.0 = 
I .5 

I .o 

0.5 

0.0 
10/1/02 11/1/02 12/1/02 1/1/03 2/1/03 3/1/03 4/1/03 SI1103 8/1/03 7/1/03 8/1/03 8/1/03 10/1/03 

bate 

Figure 8-3. WY03 Mean Daily Nitrate at GS11: North Walnut Creek at Pond A-4. 

Table B-65. WY03 Mean Daily Nitrate at GSl I:  North Walnut Creek at Pond A-4. 

KEY: Mluha Dma: Mlul~ig dale due 10 equlpnent fahnrs. cslratlon mrnobal. wlnler wndnions. mc. Annual Summarlas for wyD3 

m m  ITALICS: naRc babes IncMe admated date 
No Flow: No streamnow was measumd el the gaoe for the day RM mm 
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, B.5.2.5 GS31: Woman Creek at Pond C-2 Outlet 
Table B-66. WY03 Mean Daily Water Temperature at GS31: Woman Creek at Pond G 2  Outlet. 

M b h  D& H b h  dale due W Spulpnml faLm, capbretlon rSmDvsl. WtniSr mn&Uhs. OW. ~ 8 ~ I * . f o I w w I  irAucs: rn mtws M e  esumoted dale 
NO Flm: No S ~ m W w a s  mawred 81 ule ow hu theday 

~ n w r C S r i l u ~ 1 B ; f ~  

Table B-67. WY03 Mean Daily pH at GS31: Woman Creek at Pond C-2 Outlet. 

Monthly 
Averspel N o F h  I NoFlou I N o F h  I NoFbw I N OFlow 1 NOFlOw I NoFlow I 7.0 I 7.9 I NoFbw 1 NOFlow 1 N o h  1 
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Table 8-68. WY03 Mean Daily Specific Conductivity at GS31: Woman Creek at Pond C-2 Outlet. 

Table B-69. WY03 Mean Daily Turbidity at GS31: Woman Creek at Pond C-2 Outlet. 

Monthly 
A W W l  NOFlow I NoFlow I NoFlow I NOFlw I N O M  I NoFbw I NOFlOw I 17 I 58 I N o F l w  I N o F W  I NoFlw 1 

KEY MluW Data: Mluhp data due lo equipnerd fallurn. calmrntlon rnmovni, winter mndillons. atc. Annual Summatier for WYOI 
IrAucs: ltak wiues h u e  snhnated data N W T ]  
NO Flow: NO s m a m m  was measumd at tho for ma day 
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W E T S  Automated Surface- Water Monitoring: Appendices for WY03 Annual Report and WY04 POE Source Evaluations a 
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Figure 6-4. WY03 Mean Daily Nitrate at GS31: Woman Creek at Pond C-2 Outlet. 

Table 8-70. WY03 Mean Daily Nitrate at GS31: Woman Creek at Pond C-2 Outlet. 

Monthly 
Awmgo) NoFbw I N oFbw I N o F h  1 NoFlow I NoFlow I N o F W  I NoFlow I 3 1 3 I Noflow I N o F h  I NoFlOw 1 

K M :  Missing Data: Missing data due Io equlpnem 1aQre-s. cslibrstion rernml. w!nt(n condillons. ac Annual Summade8 forWYO3 

W E Z l  ITAUCS: IlaUc values h e M e  esllmated data 
No Row: No streamnow was measured at the gage for uls day 
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B.5.2.6 
Table 8-71. WY03 Mean Daily Water Temperature at GSIO: South Walnut Creek at B-1 Bypass. . 

GSIO: South Walnut Creek at B-I Bypass 

Table B-72. WY03 Mean Daily pH at GSIO: South Walnut Creek at B-1 Bypass. a 
Sator Year 2003: Dally Mean pH Values In Standard U n b  

Day I odQ2 I NOV-02 I DeC 02 I Jan43 I Feb.03 I Mar43 I Apr 0 3  I May41 I An43 I JuM3 I AupO3 1 SiepO3 
I 7 i  I i .  I 1 .  I .a I - -  
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Table 8-73, WY03 Mean Daily Specific Conductivity at GS10: South Walnut Creek at B-1 Bypass. a 

Table B-74. WY03 Mean Daily Turbidity at GSlO: South Walnut Creek at B-1 Bypass. 

a 
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Figure B-5. WY03 Mean Daily Nitrate at GS10: South Walnut Creek at B-1 Bypass. 

Table B-75. WY03 Mean Daily Nitrate at GSlO: South Walnut Creek at 6-1 Bypass. a 

Monthly 
mWJ e I e 1 o I o I 18 1 5  I 4  I a 1 5  I 2 1 1  I 1 1  

-m 
W I D M  Rll&lDM pIIu.ima RMD.~ ~ n i a ~ c a a  h r n a i ~ s t l  

K W  Mlulnp Data: Mluinp data due Io equlpmam failures. calibnUDn removal. Wnlar condllons. atc Annual Summaries for WYOl 
ITALICS: llallc values lnchde Bstlmated d m  
No Flow: No sbeamnDw was measured at the gage far lhe day Paw Dsn 
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8.5.2.7 

Table 8-76. WY03 Mean Daily Water Temperature at SW027: SID at Pond C-2. 

SW027: South Interceptor Ditch at Pond C-2 

Table 8-77. WY03 Mean Daily pH at SW027: SID at Pond C-2. 

Monthly 
A w m )  7.8 I 7 .8 1 NoFbw I N o F h  I NoFbw I 7.8 I 7.8 I 7 8  I 7.7 I NoFbw I 1.8 I 7.7 I 

PrlYmB 
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Table B-78. WY03 Mean Daily Specific Conductivity at SW027: SID at Pond C-2. 

Water Year 2003: D a h  Mean SwcHlc ConductlvHvValues In &/em 

Table 8-79, WY03 Mean Daily Turbidity at SW027: SID at Pond C-2. 
e 
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Figure B-6. WY03 Mean Daily Nitrate at SW027: SID at Pond C-2. 

Table 8-80, WY03 Mean Daily Nitrate at SW027: SID at Pond C-2. 

Monthly 
Awmge) 1 I 2 I NoFlmv I NoFlow I NoFlow I 8 I 3 1 0 I 0 I N oFlow I 1 1 1 1 
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8.5.2.8 SW093: North Walnut Creek 1300' Upstream of A-1 Bypass 

Table B-81. WY03 Mean Daily Water Temperature at SW093: North Walnut Creek at A-1 Bypass. 

, I." , 1.1 I "." I I,.., , I.,." I I.. I 

3.4 I 5.2 I 4 2  I 4.0 I 22 I 7.4 I 0.0 IMbtbw DaUll 14.8 I 14.1 I 15.0 
1.0 I 3.8 I 5.2 I 2.8 I 2.1 I 5.9 I 9.4 I 12.0 I 14.0 I 13.8 I 15.1 
.a I .. I *. I 4 "  I 4 "  I 'L I ., I .. 7 I 4 ' n  I ,*a I 4 . 4  -.- , -. . , "._ , .." , ..- , -_- , "_. , , ... , .".I I I.,.- I ,-.., 

5 10.8 I 4.8 I 3.2 I 5.6 I 1.7 I 1.4 I I 2  I 8.4 I 11.3 I 14.9 I 13.7 1 14.2 
8 10.8 I 8.0 I 4.1 1 5.1 I 0.8 1 2.4 I 4.7 I 8.8 1 11.0 I 14.8 I 13.7 I 14.2 

5.4 I 0.1 I 3.1 I 4.0 I 8.4 I 11.5 I 14.0 1 13.6 I 14.3 .. I .. I .1. I 4." 

42 ! '. I 
7 10.7 I 8.3 I .. 

10 0 

11 
19 
13 
14 
15 
18 
18 17 

Table B-82. WY03 Mean Daily pH at SW093: North Walnut Creek at A-1 Bypass. e 
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Table 8-83. WY03 Mean Daily Specific Conductivity at SW093: North Walnut Creek at A-7 Bypass. 

Table B-84. WY03 Mean Daily Turbidity at SW093: North Walnut Creek at A-7 Bypass. 
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Figure B-7. WY03 Mean Daily Nitrate at SW093: North Walnut Creek at A-I Bypass. 

Table B-85. WY03 Mean Daily Nitrate at SW093: North Walnut Creek at A-I Bypass. 

Water Year 2003 Dally Mean Nitrate Values in mgn 

Monthly 
A W W )  38 28 I 11 I t i  [ 6 3 1 7 1  47 I 1 9 [ 9 1 8 I  e a t  29 j 
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No W. No slreamhv was measured a1 me gags for me day R ~ l  om 

8-499 


