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AME Actinide Migration Evaluation ~ © ' i en
Aol Analyte of interest :
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Fe iron i . ' ‘
FIDLER Field Instrument for the Detection of Low Energy Radiation _
GIS Geographic information System
GPS Global Positioning Systems
HCO® bicarbonate
| Hg mercury . .
HRR Historical Release Report S e b
IA Industrial Area R
IAG Interagency Agreement
IDLH Imminent Danger to Life and Health
IHSS Individual Hazardous Substance Site(s)
1M Interim Measure - .
IMP integrated Monitoring Plan
IRA Interim Remedial Action
ITS Interceptor Trench System
K potassium
K-H Kaiser Hill Co., LLC
Li lithium
LTL Lower Tolerance Limit
MDA Minimum Detectable Activity L
MDL Method Detection Limit ' - -
 mg/L milligrams per liter
Mo molybdenum
N North
NA not applicable
Na sodium
Ni nickel
NO? nitrate
NPDES National Pollutant Discharge Elimination System
NSD New Source Detection
NSQ Non-Sufficient Quantity
NTU Nephlometric Turbidity Unit
P phosphorus
PA Protected Area
pCi/g picoCurie per gram
pCiflk picoCurie per liter
PNNL Pacific Northwest National Laboratory
POC Point of Compliance
POE Point of Evaluation .
POTW Publicly Owned Treatment Works -
Pu plutonium
RCRA Resource Conservation Recovery Act
RFCA Rocky Flats Cleanup Agreement
RFCSS | Rocky Flats Closure Site Services
RFETS Rocky Flats Environmental Technology Site
RFFO Rocky Flats Field Office :
RFPO Rocky Flats Project Office
RIFS Remedial Investigation/Feasibility Study '
RMRS Rocky Mountain Remediation Services
RPD Relative Percent Difference
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Sb antimony
Se selenium
SID South Interceptor Ditch
Sn tin
so* sulfate y el
SPCC Spili Prevention Control and Counter-Méasures . '~
Sr strontium ' L
$S0C Safe Sites of Colorado
SWD Soil & Water Database
Tl thallium
TSS total suspended solids
U uranium
| ug microgram
| ug/iL microgram per liter
URS URS Corporation .
USFWS | United States Fish & Wildlife Services
UTL Upper Tolerance Limit )
uv ultraviolet
\'4 vanadium
w Waest
waQ Water Quality -
WWTP Waste Water Treatment Plant
wy Water Year
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1. EXECUTIVE SUMMARY

Rocky Flats Environmental Technology Site personnel have completed the most recent source evaluation related
to the possible cause(s) of reportable 30-day moving average values for plutonium (Pu) and americium (Am)* at
the Rocky Flats Cleanup Agreement (RFCA; CDPHE et al, 1996) Points of Evaluation (POE) monitoring
locations GS10, SW027, and SW093 (Figure 1-1). This report provides evaluations for observations through
Water Year 2004 (WY2004) and does not include summaries of more recent elevated americium observations
after September 2004 at sampling location SW093. Those elevated observations will be reviewed and reported in
a pending supplemental addendum to this document. The reportable values for WY04 may be summarized as
follows:

o First reported on June 17, 2004 (04-DOE-00430), reportable values were observed at the POE monitoring
location on S. Walnut Creek upstream of the B-Series Ponds (referred to as GS10) during the period
February 20, 2004 through August 4, 2004.

o First reported on September 17, 2004 (04-DOE-00689), reportable values were observed at the POE
monitoring location on the South Interceptor Ditch upstream of Pond C-2 (referred to as SW027) during
the period June 22, 2004 through August 18, 2004. .

e First reported on July 7, 2004 (04-DOE-00490), reportable values were observed at the POE monitoring
location on N. Walnut Creek upstream of the A-Series Ponds (referred to as SW093) during the period
April 11, 2004 through July 23, 2004.

When reportable values are measured at a POE, RFCA requires the Department of Energy (DOE) to notify the
RFCA parties and submit a plan for “source evaluation”. RFCA requires a source evaluation for POEs when
specific constituents are measured above Action Levels; this Report fulfills that requirement.?

This Source Evaluation Report includes data collection and evaluation as outlined in the respective source
evaluation plan letters (GS10, 7/1/04, 04-DOE-00489; SW027, 9/17/04, 04-DOE-00689; SW093, 7/22/04, 04-
DOE-00544). This report also builds on the results of the previously completed Source Evaluation Reports:

e GS10 (RMRS, 1997b, 1997c, 1998, 19992, and 2001d);
o SW027 (RMRS, 1998¢ and 2001b); and -
s SW093 (RMRS, 1997b, 1997c, 1998a, and 1999b; URS, 2003b). "~

For this report Site personnel have extensively evaluatéd environmental data and assessed Site activities. Site
personnel conclude that the likely sources of the reportable 30-day moving average values at GS10, SW027, and
SWO093 are the following:

e Based on the details regarding recent Site activities, it is concluded that various Decontamination &
Decommissioning (D&D), demolition, construction, ER; and excavation operations resulted in increased

' In this report, ‘plutonium’ or ‘Pu’ refers to Pu-239,-240 and * amencmm or ‘A’ refers to Am-241.

? The RFCA requires reporting “when contaminant concentrations in Segmcnt 5 cxceed 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”

(Points of Compliance).
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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 GS10, SW027, and SW093.

e . A shift in PwWAm' ratios toward a higher relative abundance of Pu at GS10, SW027, and SW093 in WY04
suggest increased actinide contribution from areas with hlgher Pu/Am ratios, such as the 903 Pad/Lip and
B779 areas. Lo e

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

* Puand Am suspended solids activities at GS10 show no change in WY04. 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,

» Pu and Am suspended solids activitics 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 coliected at locations
monitoring the 903 Pad/Lip and B779 areas.

»  WYO04 turbidities (as an indication of total suspended solids [TSS]) at GS10, SW027, and SW093 relative
to flow rate are generally higher than for WYO03 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 Pad/Lip and B779 areas, prior
to the implementation of enhanced erosion controls. These pattems suggest that the recent higher
activities at the POEs may be the result, at least in part, of the incréased transport of legacy contamination
associated with soil and sediment, and not any new source conmbutlon

¢ Targeted erosion controls have proven to be effective in reducmg 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. Ulumately, disturbed sites are revegetated.

Immediately following confirmation of reportable values at GSlO SW027, ‘aiid 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 ficld walkdowns and monitoring data analysis identifying areas of
sediment transport and specifically for projects likely to impact surface water.

The Site’s proposed course of action includes: (1) continuing obsérvation (routme monitoring), and (2)
installation and maintenance of enhanced erosion controls in the drainage areas upstream of GS10 as part of the
overall Closure process. Effective Best Management Practices (BMPs), such as the use of the existing terminal
ponds to clarify stormwater of potentially-contaminated sediment and particulate matter, will also be
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continued. Specifically, the Department of Energy (DOE) and the Kaiser-Hill (K-H) Team propose the following
actions as the path forward:

¢ Continued observation and ongoing data mterpretatlon to provxde better understanding of actinide
transport directly related to the operation of the Sxte automated surface-water monitoring network and the
effectiveness of erosion controls;

e Implementation and maintenance of enhanced erosioh controls.as an integral part of Site Closure;

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

e Continued reporting as appropriate.

December 2004 1-3
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2. SOURCE EVALUATION FOR POE GS10

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 GS10, 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 extéend 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 5/21, 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 GS10 covers data recelved through 10/6/04. The following
are included in this section:

¢  Evaluation of ongoing automated surface-water monitoring within the GS10 drainage
e  Estimation of actinide loads within the GS10 dramage area -

¢  Evaluation of water-quality trends and con'elahons w1thm the GSlO drainage area

® A brief discussion of implemented erosion controls and : '. "

*  Abrief assessment of D&D, ER, and Site Closme-p;ojects_ e |

21 HYDROLOGY

South Walnut Creek Flow Controls : o e

All TA 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.

GS!10 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 2-1). Steps in the water collecnon and transfer process are briefly
outlined as follows:

1. Runoff from the south-central IA flows through the ‘&entral Avenue bitch past monitoring location
SW022, and then past GS10 (during high runoff periods, some water in the Central Avenue Ditch
overflows to a large ¢mp and flows directly to GSlO shown by the blue line in Figure 2.1).

2. Runoff from the central 1A flows directly to GS 10..

Runoff from GS10 then flows downstream through conveyance structures, through Pond B4, 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.

December 2004 2-1
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Normal Controllad Flow Pathway — =—ereeseemt At

Figure 2-1. Hydrologic Routing Diagram for POE 6810 (WY03-04)

As indicated above, all of the 1A 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 1A 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-5.2 .

22 GS10 MONITORING RESULTS

As specified in the IMP, Site personnel evaluate 30-day moving average values* for selected radionuclides at POE
surface-water monitoring location GS10. Recent evaluations of water-quality measurements at POE GS10
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 avmlable data at GS10 are summarized below in Table 2-1
and are shown on Figure 2-2,

* 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 normatly configured to direct flows to GS10.

* The method for calculating 30-day averages in given in Appendix B.1 - Analytical Data Evaluation Methods in the RFETS
Automated Surface-Water Monitoring: WYO03 Annual Report (URS, 2004).
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Table 2-1. Recent Water-Quality Information from GS10 (Validated and Unvalidated Data).

Dato(s) of 30-Day | Date(s)of | Maximum 30- | Volume Welghted
Location | Parameter | Average Requiring | Maximum 30- | Day Average Averaga for Water

Reporting Day Average_ _(pCim) Year® (pCifl) ‘
GS10 Pu-239,240 2120 — 8/29/04 8/15 — 8/18/04 0.63 WY04". 0.382

GS10 Am-241 2/20 - 5/9/04; 4/10/04 0.26 WY04™: 0.153
5119 - 5121/04; 1 )
7/27 - 8/1 8/04
5 . . .
4.5 4 - | =——Pu-239,240 30dAvg
1 = Am-241 30dAvg
1 ) H _====RFCA Action Level for Pu-239,240 and Am-241 of 0.5 pCIA.
35
§ 31 Gaps in data are for periods of zero
o discharge or no analytical resukt.
T 25
2
§ .
23

'!h = AR aaa aa

SRR RE R RRR RN RN RN RN ]

EFIRBEIRNZIFIRZITFIREIEIREESRSESIREESRSE
Dato

Figure 2-2. POE Monitoring Station GS10: 30-Day Volime- Welghted Average Values for Pu and
Am Actlvitles (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 GS10 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 weré 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 2-2). The reportable measurements generally occur during periods of increased stormwater
runoff in the spring and summer months (Figure 2-3), with higher results generally occurring for larger runoff
events when more solids are transported. Individual composxte sample results for GS10 are listed in Table 2-2
and plotted in Figure 2-4 for the period of interest. o .

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

6 Through 8/29/04
December 2004 2-3
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Table 2-2. WY04 Composite Sample Analytical R_ésylts’ for GS 10 Reportable Periods.

Composite Pu-239,240 Am-241 - Composite S. Walnut Cr. Discharge
Sample Period (pCin) (eCH1) Sample Volume | Volume During Sample
' (LHiters) Period (MG)
Result | Error (+) | Result | Error (+
12/29/03 - A
2/20/03 0.084 0.034 0.111 0.042 8.0 0.78
2/20 ~ 3/8/04 0.403 0.105 0.262 0.074 108 0.66
3/8 - 4/3/04 0.159 0.050 0.135 0.048 - 20.8 1.26
413 —4/11/04 0.303 0.083 0.288 0.078 14.6 2.03
4/11 - 4/22/04 0.095 0.036 0.025 0.020 7.2 0.99
4/22 - 4/23/04 1.320 0.309 0.282 |- 0.080 10.2 1.34
4/23 - 4/26/04 0.160 0.052 0.099 0.041 78 1.18
4/26 - 5/3/04 0.559 0.143 0.198 0.063 7.6 1.05
‘ 5/3 - 5/113/04 0.220 0.087 0.119 0.043 9.6 0.97
; 5/13 - 6/14/04 0.196 0.080 0.119 0.043 7.2 0.82
! 6/14 — 6/18/04 0.636 0.156 0.154 0.058 220 1.16
} 6/18-6/21/04 | 0620 | 0.153 74 212
\ 6/21 — 6/28/04 0.080 0.032 0.061 0.030 |- 0220 2.78
| 6/28 — 6/30/04 0.626 0.155 0.260 0.076 11.6 0.77
} 6/30 — 7/22/04 0.053 0.025 0.029 |- 0.021: | = ~72 0.46
7/22 - 7124/04 0.837 0.204 0276 |..0.081 | 220 1.95
7/24 - 8/5/04 0.032 0020 | 0.044 0.024 84 0.48
8/5-8/19/04 0.629 0.155 0.109 0.043 220 251
8/19 — 8/30/104 0.040 0.025 0.050 0.027 8.4 0.53

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. TR S

-
-«
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~——Electronic Record
357 | — Estimated Discharge i
A Pu-238, 240 Sample Result a
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2 2.5 4 Notes: [}
> - Negative analytical resuits due to 1 £
§ biank correction are shown here as §
@ 2. zero 8
] - Sample results shown at midpoint of =
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g E
2 ]
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Figure 2-3. Monitoring Station GS10 Hydrograph with Individual Sample Results and Sample
Period Bars: 12/29/03 — 8/30104.
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1118/2004 1
2312004
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6/17/2004
/212004
TH 712004
&1/2004
8/16/2004
/3472004

Déta

Figure 2-4. Monitoring Station GS10 Hydrograph wlth Indivldual Sample Results and Error Bars:
12{29/03 - 8/30/04.

All water monitored at GS10 flows to Pond B-5 and eventually is batch discharged to lower Walnut Creek.’ 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-$ outfall; Figure 2-1) during the February/March, May, and July 2004 Pond B-5
discharges were well below 0.15 pCi/L (Figure 2-5), 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 GS10 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 2-6), and there
were no reportable 30-day average values. Analytical results from GSO3 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.
December 2004 :apis S
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Figure 2-5. Monitoring Station GS08 Hydrogiaph with Individual Sample Resuits: 2/1/04 —
10115104. oo T
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Figure 2-6. Monitoring Station GS03 Hydrograph with Indlvld&al Sample Results: 211104 —
10110/04.
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23 DATA SUMMARY AND ANALYSIS

The following data evaluation for GS10 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:

e Individual sample result values are calculated as arithmetic averagcs 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®
e Laboratory duplicate and replicate QC results are not used.

e  When negative values for actinide measurement are retumed ﬁ'om the laboratories due to blank correction, 0.0
pCi/l is used in the calculations. :

o Only total radionuclide measurements are used, and -
o Data that did not pass validation (rejected data) are not used.

2.3.4 Verification and Valldatlon of SUﬁace-Water Analyﬂcal Results

Al 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 GS10 during the reportable penods all 1sotoplc 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.

2.3.2 Actinide Data Summary

Since 3/3/98, five upstream automated monitoring locations have been operating as part of the continuing source
evaluation for GS10 as a response action to reportable Pu and Am measurements during WY97. These locations
are GS27, GS38, GS39, GS40 and SW022 (Figure 2-7). 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 GS10. These
locations are operated Source Location monitoring stanons to characterize water quality and specifically measure
Pu and Am loads from the respective subdrainages in an attempt to 1dent1fy any discrete source areas. Summary
statistics for sample results from these locations are shown in Table 2-3. 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, GSSO GSS7 SW021 and SW022 and volume-weighted
average activities are given in Table 2-3.

% Radionuclide data pairs are averaged when the Duplicate Error Ratio (DER) is less than 1.5 (see Appendix Section B.1 -
Analytical Data Evaluation Methods in the RFETS Automated Surface-Water Monnonng WYO03 Annual Report).
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Note: Drainage arcas have changed as the Site moves toward Closure and the land and dmnagc features are reconfigured. The drainage areas shown are
current as of 10/6/04. The locations shown were all installed asof 5/6/03.

Figure 2-7. Automated Surface-Water Momtonng Locatlons and COrrespondlng Subdrainage
Areas Tributary to GS10. R

Table 2-3. Summary Statistics for Samples fmm Gs1o and Monlrorlng Locations Tributary to
G510: 5/6/03 to Present.

Pu—239.24o Am-241
Sampling | Number of | Average Actlvity Maximum - Average Maximum
Locatlon Samples (pCin) Sample Result | Activity (pCuUl) | Sample Result
_{pci) {pCin)
GS10 a7 0.292 132 0.130" 0.288
GSs27 6 0273 ] . 126 . 0.067 0.334
GS28 4 0.364 - 0845 ] 0.081 0.166
GS38 18 0.233 .. 0598 - 0.048 0.202
GS39 15 228 .| 6.16 0.632° 0.841
GS40 21 0225 - 0.874 : 0.390 2.64
GS43 10 0.059 ... 0219. - 0.020 0.052
GS50 8 1.35 ' - 3.09 2.27 4.77
GS57 20 0.023 0.115 0.010 0.031
SW021 17 0.235 0872 0.264 0.971
SW022 16 0.628 . 234 0.119 0.308

Note: *Some results rejected through validation.
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Figure 2-8 shows the average annual activities at GS10 for WY97 — WY04’. Due to the continuous flow-paced
sampling protocols currently in place under RFCA, the more represemahve volume-weighted average activities
are shown. Itis 1mponant to note that although reportable 30-day average values occurred in WY 04, 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 GS10 for some time, but that the recent
measurements at GS10 may be due to increased contributions from an area with higher Pu/Am ratios, such as the
903 Pad area.

045

BPu-239,240
WAmM-241

o
&
0.

0.382

Average Actlvity In pCilL
. P o
B B £ g

o
-
L]

o
-
—+

1997 1988 1999 2000 2000 ' 2002 2003 2004
Water Year .

Figure 2-8. Average Annual Pu and Am Activitles at GS10: WY97-04.

2.3.3 Annual GS10 Loads -

Annual actinide loads for GS10 in micrograms (log-scale) are plotted in Figure 2-9 to show long term loading to
GS10. For WY97-WY03, 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. 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 GS10 for some time, but that the recent measurements at GS10 may
be due to increased contributions from an area with higher PW/Am fatios, such as the 903 Pad area.

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

1% picocuries of Pu are multiplied by 14.085 to get picograms, and deed by 10° to get micrograms. Similarly, picocuries of
Am are multiplied by 0.292 to get picograms, and divided by 10° to get micrograms.
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WAM-241

Water Year

Note: Load through 8/29/04 for WYO04 is plotted.
Figure 2-9. Annual Pu and Am Loads at GS10: WY97-04

24 RELATIVE LOADING ANALYSIS

This loading analysis uses data from all automated monitoring locations that are tributary to GS10 (Figure 2-7).
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, G840, 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 2-1. This
upstream flow bypass results in the calculated load for SW022 to be ‘an underestimate of the total Central Avenue
Ditch subdrainage area contribution to GS10. '

Table 2-4 gives location and drainage basin detail for the momtonng locations used in this Joading analysis. The
hydrologic connectivity of these locations is shown in Figure 2-1.
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Table 2-4. Location and Drainage Basin Detail. .
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Location Code Location Detail Contributing Areas
GS10 S. Walnut Creek 40 feet upstream of the B-1 100, 300, 400, 500, 600, 700, 800, 900;
Bypass . 173.1 acres
GS27 Drainage ditch NW of B884 Area south and west of B884;
. 0.4 acres
GS28 Ditch NW of B865 10" above Central Ave. 800; 2.8 acres
Ditch N
GS38 Central Avenue Ditch at sﬁﬁreet 100, 300, 400, 500, 600,
40.7 acres
GS39 Drainage ditch north of 904 Pad 1903 Pad, 904 Pad, Contractor Yard,;
1 8.1 acres
GS40 Culvert east of 750 pad draining 700 Anea to | 700;
S. Walnut Creek 25.8 acres
GS43 Drainage ditch NE of B886 B886 area;
: 3.2 acres
GS50 Ditch north of B990 ‘Solar Ponds area, 900; 9.3 acres
GS57 Ditch NE of B444 Area 400; 8.6 acres
SW021 Pipe draining B391 area to S. Walnut Creek B991 area; 25 acres
SwWo022 East end.of Central Avenue Dltch at fnner 100, 300, 400, 500, 600, 800, 900,

East Fence

76 1 acres

Loads for GS10, GS28, 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 in the RFETS

Automated Surface-Water Monitoring: WY03 Annual Report. 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 esnmated overall activity" by the corresponding
discharge measured at the gage, and then convertmg to xmcrogmms " The followmg methods were selected to
estimate a range of loads for GS27: :

o The annual arithmetic average activity is multiplied by the oorrespondmg measured annual discharge volume
to estimate annual loads. The annual loads are then totaled for the analys:s period.

e The overall seasonal arithmetic average activity is multnplned by _the_ correspondmg measured total seasonal
discharge volume for each year to estimate seasonal loads. The seasonal loads are then totaled for the

analysis period.

e The overall median activity is multiplied by the measured annual dxscharge volume to estimate annual loads.
The annual loads are then totaled for the analysxs penod C

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

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

"2 Storm-event sampling collects samples during the nsmg hmb of a dlrect nmoﬁ‘ 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 bg 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 vanous activity estimation techniques and periods are
used to calculate a range of estimated loads.
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s The seasonal median activity for each year is mulnphed by the correspondmg 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 followmg analysns by using the average estimated loads from
the various methods.

24.1 Relative Subdrainage Loads: March 13, 2002 through August 19, 2004

The loadmg analysis in this section uses all available data for the penod 3/ 13/02 through 8/19/04 from GS10 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 2-10.

KEY ' _ ,

A\ Auromated Monoring Sation ek A To GSO03
e wgln_ut L via Walnut
Norma! Uncontroled Runoff Pathway  ~————=a North ¥ . . 7 C?eek

Uncontrolied High Runoff Pathway ————e
Normal Controtied Flow Pathway = -——e——®

T e EA—
- ,’-—52’/_ Z=3======
/S 2%° 7 Industrial Area
I
At
2 G840

Figure 2-10. Hydrologic COnnectIvlty of Monitorlng Locations Trlbutary to GS10 (as of 3113/02).

Table 2-5, Figure 2-12, and Figure 2-13 indicate that multnple subdramages are contributing the majority of the Pu
load estimated at GS10: the area directly tributary to GS38, GS39, GS40, the area directly tributary to SW022,

and the area directly tributary to GS10. Additionally, analysis shows that the Pu loads from GS39 and SW022
have increased significantly in WY04 (Figure 2-16 and Figure 2-17). This suggests that recent projects impacting
the GS39 and SW022 drainages, especially the 903 Pad remediation, may have negatively impacted water quality.

Table 2-5, Figure 2-14, and Figure 2-15 indicate that the GS40 subdramage is contributing the majority of the Am
load estimated at GS10. 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 WYQ3 loads, though GS40 is still significant contributor of Am load to
GS10. Additionally, analysis shows that the Am loads from both GS39 and SW022 have increased significantly
in WY04 (Figure 2-16 and Figure 2-17). This suggesis t that recent pro_|ects impacting the G539 and SW022
drainages, especially the 903 Pad remedlatlon, may have negatwely lmpacted water quality.
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Table 2-5. Comparison of Pu and Am Loads at Tributary Locaﬁans with GS10: 3113102 through
8/19/04. o C

Location Pu-239,240 Load In ug | Am-241Lloadinpg |-
GS10 769.7 1015 -
Pu-239,240 . _ . Am-241
Location Load in pg Load as a Percent | .. : Load Inpug Load as a Percent
of GS10Load  |:i: . of GS10 Load
Gs27 7.6 o 40% . 1. 004 0.4%
GSs28 25 03% . |=.. 001 0.1%
“Area Directly 133.0 17.3% 0.58 5.7%
Tributary to ' ‘
GS38”
GS39 140.0 18.2% 0.83 8.2%
GS40 206.2 26.8% 7.08 69.8%
GS43 1.7 02% 0.01 0.1%
GS50 10.7 14% 0.38 3.7%
GS57 54 0.7% 0.05 0.5%
“Area Direclly 85.3 11.1% 0.12 1.2%
Tributary to R ¢
swo22" : R
"Area Directly 177.4 23.1% 1.04 10.3%
Tributary to :
GS10° .
SW Conveyance Features
——— Culvert/Storm Orain

H —— oictvsteam.
{ Dralnage Aress

R Gsz7 Orainage
T8 G328 Droinege
Ared Diractly Tributary © G$38
- G540 Drainage
R s rainage
IR S50 Drainage
BB Gs57 Dreinage
I #oo Directty Trbutary o SW022
| B Avee Oiroctly Tributary 10 GS10

022

%‘\\L

Figure 2-11. Subdrainage Map for Areas Tributary to GS10: As of 3/13/02.
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Figure 2-17. Annual Pu and Am Loads at SW022.
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| 2.42 Relative Subdrainage Loads: May 6:‘“")2‘003:::throdgh‘ Augus't' 19, 2004

The loading analysis in this section uses all available data: for the period 5/6/03 through 8/19/04 from GS10 and
the ten upstream Source Location monitoring stations' (GSZ? GS28, GS38 G839, GS40, G543, 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 refative loads from the various subdrainages.
The hydrologic connectivity of these locations is shown in Figure 2-18.

R o

A Avtomated Monitoring Station ‘ creek A To GS03
Normal Uncontrofied Runoff Pathway ———3»- ol’th Wamut via Walnut

N : A3 Creek
Uncontrolied High Runoff Pathway ————» ) A2 p

Norma) Controlied Flow Pathway = c—se—eep --A-1

e — -“\__,\/

Flgure 2-18. Hydrologic Connectivity of Monlton'ng deatlons Tributary to GS10 (as of 5/6/03).

As for the previous loading analysis above, Table 2-6, Figure 2-20, and Figure 2-21 indicate that multiple
subdrainages are contributing the majority of the Pu load estimated at GS10: the area directly tributary to GS38,
GS39, GS40, the area directly tributary to SW022, and the area directly tributary to GS10. Additionally, analysis
shows that the Pu Joads from GS39 and SW022 have increased significantly in WY04 (previously in Figure 2-16
and Figure 2-17). This suggests that recent projects impacting the GS39 and SW022 drainages, especially the 903
Pad remediation, may have negatively impacted water quallfy i

As for the previous loading analysis above, Table 2-6 Flgure 2-22 and Figure 2-23 indicate that the GS40
subdrainage is contnbutmg the majority of the Am load estimated at GS10. The loss of Am load to the area
directly tributary to GS10 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
WYO03 (see WY02 SW Annual Report; URS, 2003b). WY04 Am loads at GS40 have decreased 60% from WYQ3
loads, though GS40 is still a significant contributor of Am load to GS10. Additionally, analysis shows that the
Am loads from both GS39 and SW022 have increased significantly in WYO04 (Figure 2-16 and Figure 2-17). This
suggests that recent projects impacting the GS39 and SW022 dramages especially the 903 Pad remediation, may
have negatively impacted water quality. .
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Table 2-6. Comparison of Pu and Am Loads at Trlbutary Locatlons with GS10: 5/6/03 through

8/19104.
Location Pu-239,240 Load in ug | Am-241 Load In ug |
GS10 556.2 5.13
Pu-239,240 Am-241
Location Load In pug Load as a Percent Load inpg | Load as a Percent
of GS10 Load of GS10 Load
GS27 <0.1 ' <0.1% <0.01 <0.1%
GS28 1.7 03% 0 " 1 0.01 0.2%
“Area Directly 75.1 Co135% 0.30 5.8%
Tributary to GS38" L I i
GS39 134.8 C242% . L 0.78 15.1%
GS40 181.1 ‘ 326% - . 6.50 127%
GS43 0.9 L 02% - 0.01 0.1%
GS50 104 1.9% 0.36 7.1%
G857 3.8 0.7% 0.03 0.7%
"Area Direclly 6.5 1.2% 0.03 0.6%
Tributary to SW021” :
“Area Directly 80.9 C145% 0 0.04 0.8%
Tributary to SW022° I
“Area Directly 60.9 .11 0% o -2.93 (loss) -57.2% (loss)
Tributary to GS10” :
Notes: The ‘loss’ for the Area Directly Tributary to GS10 is likely duew losses of load lothesumbed dowmueam of the monitored subdrainages.
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Relative Drainage Area Plutonium Load Contributions to GS10: May 6, 2003 to August 19, 2004
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Figure 2-20. Relative Pu Load Contnbutlon Chart for Locatlons Trlbutary to GS10: 5/6/03 3
through 8/19/04. .
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Figure 2-21. Relative Pu Load Contribution Pia for Locatlons Tributary to GS10: 5/6/03 through
8119104, ' '
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Relative Drainage Area Americlum Load Conmbutlbns to GS10: May 6, 2003 to August 19, 2004
8 p—
| w ! [ I 1 ' [ I
! | 650 DArea Daswy'rrmumymcssa BGS39 )
6- 0GS40 . mGS50 i
@ Area onwymmrytoswom WGS27
2GS43 eS8
g4 BGSS7T e T “WArea Direcly Toutary to SW022
b W Area Directly mmmn GS10
32 L
b3 030 0.78 038 : - :
5 0 - 0.03 - - Vo.oo. 0.01 .| ;7 -0.00 0.03 0.04
-2
-2.93
4
Area GS39 GS40 GS50 Area asar GS43 - GS28 GSs7 Area Area
Directly Direclly = : o Directy  Diectly
Tributary to Tributary to . . Tributery to  Tributary to
GS38 swaz1 ¢ o sW022 GS10
-»jbminmArea

Figure 2-22. Relative Am Load Contﬂbutlon Chart for Locattons Tributary to GS10: 5/6/03
through 8/19/04. _ .
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Figure 2-23. Relative Am Load Contributlon Ple for Locatlons Trlbutary to GS10: 5/6/03 through

8119/04.
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2.5 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 GS10, a preliminary loading analysis was performed
that also identified multiple subdrainages as contributors to GS10. The loading analysis above further confirms
the following subdrainages as the dominant Pu and Am Joad contributors to GS10: GS38 (area directly tributary),
GS39, GS40, SW022 (area directly tributary), and the area directly tributary to GS10. 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 2-24
through Figure 2-28), 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 GS10 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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26 WATER-QUALITY TRENDS AND CORRELATIONS GS102

Higher Pu and Am activities began to be measured at GS1 0 startmg with the composite sample for the period 2/20
— 3/8/04 (Figure 2-29). For the period 10/1/02 — 2/19/04, average Pu/Am ratios at GS10 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 2-30 and Figure
2-31). Figure 2-32 shows that the higher GS10 Pw/Am ratios are generally associated with the WY04 period of
increased Pu loads at GS39 and SW022."" These patterns further support the conclusion that flows from the GS39
and SW022 subdrainages have affected water quality at GS10. .

Though GS40 has been noted to be a significant conmbutor of both Pu a.nd Am loads to GS10, WY04 Pu loads
show no significant change over WY03 loads, and Am loads have decreased (Figure 2-33). Furthermore, Figure
2-35 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 2-34).. Durmg the WY03 penod of elevated activities and loads at
GS40, no reportable values were measured at GS10. This observatnon, coupled with the WY 04 GS40 data,
suggests that the recent reportable values at GS10 are sngmﬁcantly mﬁuenced by runoff from other areas.

No significant water-quality improvement due to erosion’ “controls his. been observed to date for GS10 (F igure
2-29). 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 (Fxgure 2-30 and Figure 2-31) show a
measurable reduction in activities for the most recent dat& g
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Figure 2-29. Individual Sample Results at GS10: 1 0/1102- 8[29/04.

13 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 2-30. Individual Sample Results at G$39;"1'0H_-102- 8/19104.
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Figure 2-31. Individual Sample Results at SW022: 10/1/02- 8126104,
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Figure 2-32. Temporal Variation of PulAm Ratlos at GS10 with Dally Pu Loads at GS39 and
SWo22.
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Figure 2-33. Annual Pu and Am Loads at GS40.
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Figure 2-34. Individual Sample Results at GS40: 10/1/01- 9/1/04.
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Figure 2-35. Annual Volume-Weighted Avérage 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 GS10 show no change in WY04 (Figure 2-36). 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 pattem is noted for samples- collected at GS39 (Figure 2-37).

A moderate increase in suspended solids activity at SW022 is noted for WY04 (Figure 2-38). 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 GS10 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.

Temporal Variation of Suspended QI&W&GS"’
10 ' ‘
= 9.} APu-238,240 P I
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Figure 2-36. Temporal Variation of Suspended «SblldsActlvl_ty_ at GS10: All RFCA Data.
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Temporal Variation of Suspended Solids ActMty at GS39
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Figure 2-37. Temporal Variation of Suspended Solids Activity at GS39: All RFCA Data.

Temporal Variation of Suspended Solids Activity at SW022
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Note: 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 2-38. Temporal Variation of Suspended Solids Actlvity at SW022: Continuous Flow-
Paced Sample Data.

December 2004 2-29




05-RF-00087
Final Source Evaluation Report for Points of Evaluatwn GS 10 SWO027, and SW093: Water Year 2004

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 (¢.g. unconsolidated and unvegetated soil), storm intensity (i.e. 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 2-39 shows that WY04 turbidities (as an indication of TSS) relative to
flow rate are generally higher than for WYO03 and prior data. This suggests that soils in the GS10 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 2-40). A similar relationship is noted for
samples collected at GS39 (Figure 2-41), and to a lesser extent SW022 (Figure 2-42), prior to the implementation
of enhanced erosion controls. These pattems suggest that the recent higher activities at GS10 may be the result, at
least in part, to the increased transpon 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 2-41). 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 GS10 show no reduction in TSS relative to flow rate (Figure 2-42 and Flgure 2-40).
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 GS10.

1400
Additional erosion controls were Instalied in the . & WY97-WY03 Data
00 asto aon ' SRRV B WYO04 Data for 10/1/03 through 6/22/04
1200 1 ‘ :
| y=2785Ti+ 943 A WY04 Data After 6/22/04
‘R, 0.81 == Linaar (WY04 Data for 10/1/03 through 8/22/04)
y=497.27x + 4,50 .
1000 1 - RT=0.62 . Linear (WY04 Data Afer &/22/04)

Data collected after the
Iimplementation of enhanced
erosion controls show somewhat
fower turbidity for the given flow
mte. Addidonal data are required
to assess BMP effectiveness.

Mean Daily Turbldity (NTU]

v~

Mean Daily Flow [cfs)

Figure 2-39. Variation of Mean Dally Turbldity with Flow Rate at GS10.
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Figure 2-40. Variation of Sample TSS with Flow Rate at GS10.
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Figure 2-41. Varlation of Sample TSS with Flow Rate at GS39.
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Figure 2-42. Varlation of Sampie TSS with Flow Rate at SWo22.

2.7  SITE ACTIVITIES AND PROJECTS IN AREAS TRIBUTARY TO GS10

During the period of reportable values at GS10, multiple projects within the GS10 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 unpact to water-quallty at GS10.

2.7.1 903 Pad/Lip Remediation

Remediation activities at the 903 Pad/Lip area began in mxd-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 GS10). The portion of the 903 Pad tributary to GS10 is upstream of
GS39 (Figure 2-43), and all unoff 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 ranoff. The
loading analysis above showed that the loads from both GS39 and SW022 increased significantly in WY04.
Figure 2-30 and Figure 2-31 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.'* Based on field
observations, runoff from the area contained unusually high levels of suspended solids. Figure 2-45 and Figure
2-46 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 2-37) 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).

" During WY04, 91% of the flow at GS39 and 87% of the flow at'Sw02"2v_6.cc\}i'r'réd during the April through August period.
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Figure 2-44. Drainage Area for SW022: 903 Pad Area.
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28 SUMMARY AND CONCLUSIONS

The Site has completed the WY 04 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 G§10. As for previous reports, the
Site concludes that the likely source of the reportable 30-day moving average values at GS10 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 Jow-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 summanzed below:

e 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. -

e Based on the details regarding recent Site activﬁiés cliﬁtlined ébbv_é, x)t 1s 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 GS10.

e A shift in Pu/Am ratios toward a higher relative abundance of Pu at GS10 in WY04 suggest increased actinide
contribution from an area with higher Pu/Am ratios, such as the 903 Pad area.

e 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 GS10. Additionally, analysis shows
that the Pu and Am loads from GS39 and SW022 havé increased significantly in WY04. This suggests that
recent projects impacting the GS39 and SW022 drainages, especially the 903 Pad remediation, have impacted
water quality.

» Puand Am suspended solids activities at GS10 show no change in WY04 (Figure 2-36). 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.

¢  Figure 2-39 shows that WY04 turbidities (as an indication of TSS) at GS10 relative to flow rate are generally
higher than for WYO03 and prior data. This suggests that soils in the GS10 drainage are more susceptible to
transport for a given flow rate than for previous years Sm‘ularly, "WY04 TSS data at GS10 show higher
values relative to flow rate than for previous years (F:gure 2-40). A similar relationship is noted for samples
collected at GS39 (Figure 2-41), and to a lesser extent at SW022 (Figure 2-42), prior to the implementation of
enhanced erosion controls. These patterns suggest that the recent higher activities at GS10 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. »

e 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 locanons upstream of GS10 (nearer to the
source terms) such as GS39 and SW022. No mprovement is noted for GS10, most likely due to the
continued transport of residual solids along the flow pathways downstream of the erosion controls. In the
Jong-term, water quality is expected to improve at GS10 as these solids stabilize within the system, additional
erosion controls are installed, source areas are removed, dlsturbed sonls are stabilized, and runoff is reduced
due to the removal of impervious areas. U

P

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 GS10 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:

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

e Implementation and maintenance of enhanced erosion. conlrols asan mtegral part of Site Closure

e Continyed use of the existing retention ponds as an effective BMP to clanfy stormwater containing
potentially contaminated sediment and particulate miatter, and “

¢ Continued reporting as appropriate
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3. SOURCE EVALUATION FOR POE SW093

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 SW(093, 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 vatidated 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 7/8, 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 stauon SWO093 covers data received through 10/6/04. The
following are included in this section:

e  Evaluation of ongoing automated surface-wat_ér monitoring within the SW(93 drainage
e  Estimation of actinide {oads within the SW093 drainage area

e  Evaluation of water-quality trends and correlations wnthm the SW093 drainage area.

e  Abrief discussion of implemented erosion conuols and )

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

3.1 HYDROLOGY
North Wainut Creek Flow Controls

All 1A 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 Creck. Surface water in North Walnut Creek is
routed through the A-Series Ponds (Figure 3-1). 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 3- l)

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 A4,
detained, and sampled prior to being released to lower Walnut Creek. - There is no source of IA runoff to South

1

December 2004 031




05-RF-00087
Final Source Evaluation Report for Pamts af Evaluation GS10, SW027, and SW093: Water Year 2004

batch discharge from Pond B-5."

AAutammedMonitodngsmbn ‘
NormdUneommledRMPaﬂmy —l

—_—— T 7 _JL__,_\—_/ NormalContrdledFlowPaﬂmy wrrorresrren

Figure 3-1. Hydrologic Routing Diagram for POE SW093 (WY2003-2004).

3.2 SWO093 MONITORING RESULTS

As specified in the IMP, Site personnel evaluate 30-day moving average values' for selected radionuclides at
POE surface-water monitoring location SW093. Recent evaluations of water-quality measurements at POE
SWO093 showed reportable values for Pu requiring notification and source evaluation under the RFCA ALF.
Results for recent 30-day moving average values using available data at SW093 are summarized below in Table

3-1 and are shown on Figure 3-2.

15 A small area NE of the Solar Ponds flows directly to the A-Series Ponds and is not monitored at SW093. 'l'hls water is
monitored at SW091.

15 The method for calculating 30-day averages in given in Appendix B.1 - Analytical Data Evaluation Methods in the RFETS
Automated Surface-Water Monitoring: WY03 Annual Report (URS, 2004).
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Table 3-1. Recent Water-Quality Information from SW093 (Valldated and Unvalldated Data).

—— Am-241 30dAvD
e RFCA Action Level for Pu-239,240 and Am-241 of 0,15 pCiL.

Date(s) of 30-Day Average Date(s) of Maximum 30- | Volume-Weighted
Location | Parameter Requiring Reporting Maximum 30- | Day Average | Average for Water
Day Average (pCiN) 7 (pCUT)

SW093 | Pu-239,240 4/11 - 8/29/04 6/16/04 2.2 WY04'®. 0.715

SW093 Am-241 4/23 — 5/22/04; 5729 - 8/29/04 1.8 WY04™: 0.267

7/8/04; 7113 -7/20/04; * |
7/22 - 8129/04 s
2.5
| —=——Pu-239.240 30dAvg

10/1/96 4
11187

4197
Lol
10107

1/1/08

4/1/38
THP8
10/198
1199
4M/98
79
101109
1100
41100
711/00

107100
411
mnm

10/1/01

ot

Date -

1102
4102
7102

10M/02
1103

ggggzes
$SESEFRS

Figure 3-2. POE Monitoring Station SW093: 30-Day Volume-Welghted Average Values for Pu
and Am Activities (1011/96 — 8/129104).

The analytical results for the composite samples collectéd 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 3-2; no previous reportable Am periods). The reportable measurements
generally occur during periods of increased stormwater runoff in the spring and suammer months. Individual
composite-sample results for SW093 are listed in Table 3-2 and plotted in Figure 3-3 for the recent period of

interest.

7 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.

" Through 8/29/04
December 2004
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Table 3-2. WY04 Composite Sample Analytlcal Results for SW093 Reportable Perlods.

Composite Pu-239,240 Am-241 Composite N. Walnut Cr. Discharge
Sample Period (pCln) {(pCW) Sample Volume | Volume During Sample
{Liters) Period (MG)
Result | Error (+) | Result | Error ()

4/3 - 4111104 0.086 0.034 0.032 0.021 12.8 2.80
4/11 - 4/14/04 1.020 0.237 0.182 0.056 7.2 1.52
4/14 - 4/23/04 0.862 0.205 0.221 0.066 9.2 1.93
4123 - 4/26/04 2.750 0.613 0.444 0.118 12.2 2.71

4/26 - 5/3/04 0.172 0.055 0.035 0.022 9.2 1.99

5/3 - 5/12/04 0.123 0.045 0.025 0.021 76 1.31
5/12 - 5/14/04 0.705 0.172 0.147 0.057 7.8 1.38
5/14 - 5/24/04 0.050 0.024 0.021 0.018 74 1.31
5/24 - 6/10/04 4.180 0.911 1.230 0.283 7 0.94
6/10 - 6/18/04 0.607 0.152 0.135 0.063 16.6 1.24
6/18 - 6/22/04 0.712 0.174 0.185 0.059 198 1.68
6/22 - 6/28/04 0.517 | 0.132 0.146 | 0.050 .22 244
6/28 - 6/30/04 0.717 0.176 0.166 | - 0.057 1512 0.93
6/30 - 7/12/04 0.049 0.024 0.079 0.034 - 11 0.69
712 - 7/123/04 0.349 0.094 0.727 0.173 11 0.61
7/23 - 7124104 0.891 0.217 0.296 0.084 21.2 1.66
7124 - 8/19104 0.636 0.158 1.130 0.266 22 2.30
8/19 - 8/130/04 0.326 0.095 2.160 0.484 8.6 0.65

Notes: Activities greater than the Action Level are indicated inred. Action Levcls apply only to 30-day averages and the selective formatting in this table is
provided for reference only, Unvalidated data are ifalicized.

Mean Daily Flow in CFS

— Electronic Record
— Estimated Discharge

A Puy-239, 240 Sample Result

¢ Am-241 Sample Rasult

o
o

Date

Notss:

- Negative analytical results due to
blank comection are shown here as
2810,

- Sample results shown at midpoint of
compoasite sampiing period.

N
o 2.
Sample Resuit in pCUL

b
1]

-

Figure 3-3. Monitoring Station SW093 Hydrograph with Individual Sample Results and Sample
Period Bars: 4/3/04 — 8/30/04.
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s 8
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— Notes: :
Electronic Record .. - Sample results shown at midpoint of |
354 - Estimated Discharge composits sempling peno}:ls
j - Negative analytical results due to
A Py-239,-240 Sampis Result ' blank correction are ahown here as zero
al ©® Am-241 Sample Result - Ermor shown is 20 ermor

]
l
14

Msan Daily Flow in CFS
~

Sample Activity in pCifL

Figure 3-4. Monitoring Station SW093 Hydrograph with Individual Sample Results and Error
Bars: 4/3/104 — 8/30104.

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 GS11 (Pond A-4 outfall; Figure 3-1) during this period were well below 0.15
pCi/L (Figure 3-5), and there were no reportable 30-day average values.

All water discharged from Pond A-4 to Walnut Creek subsequently flows through RFCA POC GSO03 at the
eastern Site boundary. Pu and Am analytical results from composite samples collected at GS03 during the period
of interest were all well below 0.15 pCi/L (Figure 3-6), and there were no reportable 30-day average values.
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Figure 3-5. Monitoring Station GS11 Hydrograph with lndi;rldual Sample Results: 4/1/04 —
9/30/04. S
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Figure 3-6. Monitoring Station GS03 Hydrograph with Individual Sample Results: 411104 —
8/29/04.
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3.3 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 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:

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

o When available, Site-requested laboratory reruns are averaged w1th mltlal runs for the same sampling event."®
e 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.

e  Only total radionuclide measurements are used, and
e Data that did not pass validation (rejected data) are not used.

3.3.1 Verification and Validation of Surface-Water Analytical Resuits

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 6r 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.

.3.3.2 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, GS44%, GS49, SW119, and SW120 (Figure 3-1).
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 as Source Location monitoring stations 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 3-3. The activities for G832 are arithmetic
averages since this location has historically sampled only selected storm events. Continuous flow-paced samplmg
is used for SW093, GS44, GS49, SW018, SW119, and SW120 and volume-welghted average activities are given
in Table 3-3.

1% Radionuclide data pairs are averaged when the DER is less than 1.5 (see Appendix Section B.1 - Analytical' Data
Evaluation Methods in the RFETS Automated Surface-Water Monitoring: WY03 Annual Report).

* GS44 was removed on 8/25/04 to make way for D&D activities.
December 2004 3-7.
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Figure 3-7. Automated Surface-Water Monltoﬂng Locations and Corresponding Subdrainage
Areas Tributary fo SW093.

Table 3-3. Summary Statistics for Samples from SW093 and Monitoring Locations Tributary to
SWo093: 1011103 to Present.

Pu-239,240 : Am-241
Sampling | Numberof | Average Activity | . Maximum " | - Average Maxdmum
Location Samples (pCciN) Sample Result | Activity (pCll) | Sample Result
- (pety) (pcin)
SW093 25 0.715 4.18 0.287 2.16
GS32 17 30.6 ._256 2.34° 13.1
GS44 14 0.108 0426 - 0.066° 0.201
GS49 12 0.152 0.263 0.080° 0.454
GSE0 13 0.012 0.058 0.007" 0.014
GS61 14 0.022 0.056 0.008 0.021
SWo018 12 0.025 0.067 0.012 0.032
SW119 8 0.156 0.400 0.115 0.294
SW120 13 0.896 3.63 0.921 4.49

Notes: *Some results rejected through validation.
GS44 was removed on 8/25/04 to make way for D&D aclwmu

Averages for GS61 and SWO18 contain estimated data fos the period from 10/1/03 to their respective installation dates,

December 2004
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Figure 3-8 shows the average annual activities at SW093 for WY97 ~ WY04?'. 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.

0.8 - 0
074 W Pu-239,240

BAM-241
06 1

brd
@
N
.

o
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L
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Averago Activity in pCUL
o
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- Water Year

Figure 3-8. Average Annual Pu and Am Activitles at SW093: WY$97-04.

3.3.3 Annual SW093 Loads

Annual actinide loads for SW093 in micrograms (log-scale) are plotted in Figure 3-9 to show long term loading to
SW093. For WY97-WY04, 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 8/29/04.
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Load through 8/29/04 for WYO04 is plotted.
Figure 3-9. Annual Pu and Am Loads at SW093: WY97-04.

3.4 RELATIVE LOADING ANALYSIS

This loading analysis uses data from all automated monitoring locations that are tributary to SW093 (Figure
3-10). These locations are GS32, GS44, GS49, GS60, GS61, SW018, SW119, and SW120. 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, 10/1/03 through 8/19/04, momtormg locations G832, GS44, G849, GS60,
GS61, SW018, SW119, and SW120 were all operational

Table 3-4 gives location and drainage basin detail for the momtonng locatnons used in this loading analysis. The
hydrologic connectivity of these locations is shown in Figure 3-1. =

21 ocations GS61 and SWO018 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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Table 3-4. Location and Drainage Basin Detail.

Location Code Location Detail Contributing Areas
SW093 N. Walnut Creek 1300 upstream from the A-1 | 100, 300, 500, 700, 900;
Bypass 233.6 acres
G832 Corrugated metal pipe (1.5') north of Solar Former B779 area;
Ponds in PA draining B779 area 6.9 acres
GS44 Culvert between T771F and T771L B771 area; 4.1 acres
GS49 Ditch NW of B566 B566 and west side of B776;
3.3 acres
GS60 Ditch NE of B371 along former PA perimeter | B371/374 area;
road 9.7 acres
GS61 Confluence of ditches west of 231 tanks 100, 300;
50.5 acres
SwWo018 N. Walnut Creek tributary south of 771 trailers | 100, 300, B371/374 area;
80.2 acres
SW119 Drainage ditch north of Solar Ponds along PA | NE portion of Solar Ponds area;
perimeter road 9.5 acres
SW120 Drainage ditch north of Solar Ponds along PA | BT74/774 area;
perimeter road 112.9 acres

Loads for continuous flow-paced samples from the locations SW093, GS44, GS49, GS60, GS61, SWO018,
SW119, and SW120 were calculated as detailed in Appendix B.1 Analytical Data Evaluation Methods in the
RFETS Automated Surface-Water Monitoring: WYO03 Annual Report. 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 G832, loads for any period are calculated by mtnitiplying an estimated overall activity” by the corresponding

estimated discharge, and then converting to micrograms.* 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
subdrainage®®) 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 followmg methods were selected to estimate a range
of loads for GS32: ;

o The seasonal arithmetic average activity is multiplied by the correspondmg estimated seasonal discharge
volume to estirnate seasonal loads. The seasonal loads are then totaled for the analysis period.

e The monthly arithmetic average activity is multiplied by the céﬁéspénding estimated monthly discharge
volume to estimate monthly loads. The monthly loads are then totaled for the analysis period.

B 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).

2 Storm-event sampling collects samples during the rising hmb of a direct runoff hydrograph following a precipitation event.
The highest TSS measurements, and conesponding 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 lognormai,
and also varies with flow rate, season, storm size, and nme Therefore, vanous activity estimation techmques and periods are
used to calculate a range of estimated loads.

» (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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e 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.

o 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.

The loads estimated for GS32 are summarized in the following analysis by using the average of the estimated
loads from the various methods.

341 Relative Subdrainage Loads: April 6, 2001 through August 19, 2004

The loading analysis in this section uses all available data for the period 4/6/01 through 8/19/04 from SW(93 and
the five upstream monitoring stations (GS32, GS44, GS49, SW119, 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 3-10.
To GS03
via Walnut
GS11 Creek

—— - T "‘/L__.\'/ Norma! Controlied Flow PEhWEY  com—eeesd

Figure 3-10. Hydrologic Connectivity of Monitoring Locations Tributary to SW093 (as of 4/6/01).

Table 3-5, Figure 3-12, and Figure 3-13 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 WYO4 (Figure 3-16). This suggests that recent pm;ects impacting thé GS32 drainage, especially the B779 area
projects (THSS Group 700-7), may have negatively unpacted water quality. .

Table 3-5, Figure 3-14, and Figure 3-15 also indicate that the majority of the Am load reaching SW093 originates
in the GS32 subdrainage. The area directly mbutary to SW093 is also contributing sxgmﬁcant Am load to
SW093. Runoff from this area is not monitored prior to reachmg SW093 (for the locations in the 4/06/01 loading
group), and the origin of this Am is unknown. )
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Table 3-5. Comparison of Pu and Am Loads at Tﬂbdtary Locatlons with SW093: 4/6/01 through

8/19104.
Location Pu-239,240 Load in pg | Am-241 Loadinpug |
SW093 1458.5 12.22
Pu-239,240 Am-241
Location Load in pg Load as a Percent Load in pg Load as a Percent
of SW093 Load of SW093 Load

G832 1500.2 103% 8.82 55.8%
GS44 7.2 0.5% 0.10 0.8%
GS49 4.0 0.3%. 0.05 0.4%
SwWi119 33 0.2% 0.08 0.6%
SW120 80.7 4.2% . 1.05 8.6%
“Area Directly -118.9 (Joss) -8.2% (loss) 4.12 33.7%
Tributary to :
SWo093"

Notes: The *loss® for the Area Directly Tributary to SW093 is likely due to an overestimation of the GS32 loads.

2t R W11 Orainage

SW120 Drainage
I Aves Directly Tributary to SW0S3

—_—

Figure 3-11. Subdrainage Map for Areas Tributary to SW093: As of 4/6/01.
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Relative Drainage Area Plutonium Load Contributions to SWO093: April 6, 2001 to August 19, 2004
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Figure 3-12. Relative Pu Load Contribution Chart for Locations Tributary to SW093: 416101
through 8/19/04.

Left pie is total influent load measured at upstream locations. Dlm: ny to
Percentages are of total measured by upstream focations. 8.2% (Loss)

Figure 3-13. Relative Pu Load Contribution Ple for Locations Tributary to SW093: 416101 through
8119104,
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Retative Drainage Area Americium Load Contributions to SW093: April 6, 2001 to August 19, 2004
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Figure 3-14. Relative Am Load Contribution Chart for Locatlons Tributary to SW093: 4/6/01
through 8/19104.
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Figure 3-15. Relative Am Load Contribution Ple for Locatlons Tributary to SW093: 4/6/01
through 8/19104.
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Figure 3-16. Annual Pu and Am Loads at GS32.
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3.4.2 Relative Subdrainage Loads: October 1, 2003 through August 19, 2004

The loading analysis in this section uses all available data for the period 10/1/03 through 8/19/04 from SW093
and the cight upstream monitoring stations (GS32, GS44, GS49, GS60, GS61, SW018, SW119, 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 3-10.

Table 3-6, Figure 3-19, and Figure 3-20 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
(THSS Group 700-7), may have negatively impacted water quality.

Table 3-6, Figure 3-21, and Figure 3-22 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, and the origin of this Am is unknown. -

To GS03
via Walnut
GS11 Creek

AMammmw
Normmal Uncontrolled Runoff Patiway —————

e = -"]__'\—/ Normai Controlied Fiow Palhwaly  sese—s

Figure 3-17. Hydroloélc Connectivity of Monitéﬁng Locaiions Tributary to SW093 (as of
10/1103). . o

1

* Locations GS6! and SWO018 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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Table 3-6. Comparison of Pu and Am Loads at Tributary Locations with SW093: 10/1/103 through

8119/04.
Location Pu-239,240 Load inpg | Am-241Lloadinpug | -
SW093 1268.0 9.11
Pu-239,240 . Am-241
Location Load in ug Load as a Percent - Loadin pg Load as a Percent
of SW093 Load of SW093 Load

GS32 14334 113% 5.85 64.3%
GS44 4.8 0.4% 0.06 0.7%
GS49 31 0.2% 0.03 . 04%
GS60 0.3 <0.1% <0.01 <0.1%
GS61 10.2 0.8% 0.07 0.8%
“Area Directly 121 1.0% . 014 1.5%
Tributary to 0
Swo18”
Swi119 1.0 0.1% 0.02 0.2%
SW120 34.2 2.7%_. 0.73 8.0%
“Area Directly -231.1 (loss) -18.2% (loss) 2.20 24.1% (loss)
Tributary to :
SW093° .

Notes: The ‘loss’ for the Area Directly Tributary to SW093 is likely due ta an overestimation of the GS32 loads

o ,; I Avee Oirectly Trbutary to SWO18
“«| i 5118 Orainage

SW120 Drainege

| -1

I A= Drectly Tritutary to SWoS3
e —

—

Figure 3-18. Subdrainage Map for Areas Tributary to SW093: As of 10/1103.
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Relative Drainage Area Plutonium Load Contributions to SW093: October 1, 2003 to August 19, 2004

15“) T T 1 1
\ I — :
wo. | WOS¥ i E acddo oo !
MO masg ! ! :
¢ t : '
1200 | WSWiO _. :
© ! oswio f i
5 109 1 | ®6Gs32 :
2 | mesm | !
g 8 WGss0 i |
3 m_i i @ Area Dirsctly Tributary to SWO1B i
g 8 Area Directly Tributary (o SW093 | '
% 400 { ! i
o | ’ . i
200 § :
a8 31 10 o w2 ‘ . 102 03 124
0 =
200 - | J
e . 14
400 — —
GS44 GS49 sw11e sW120 Gs32 " Gs61 GS60  Area Dwectly Area Directly
. R Tibutaryto  Tributary to
SW018 Swog3

Drafnaéo Area .

Figure 3-19. Relative Pu Load Contribution Chart for Locations Tributary to SW093: 10/1/03
through 8/19/04. o

G844
0.3% "

)

LN SW118 AruDimcuyTt;buhry
\ k 119, o S
: sWi2o 2% 15.4% (Loss)
<0.1% 2.3%

(EXT] QT

Left ples are tota! influent load measured at upstream locations.
Percentages are of total measured by upstream locations.

Figure 3-20. Relative Pu Load Contribution Pie for Locations Tributary to SW093: 10/1/03
through 8/19104.
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Relative Drainage Area Americium Load Contributions to 8SW093: October 1, 2003 to August 19, 2004
7.0 1 T A T —
MmGS44 : . ; ‘
6.0 BGS49 585
mSW118
osw120
50 WGES32
3 WGS61
g 40- WGSB0
S ®Ares Directly Tributary to SW018
:.’,' 3.0 S Area Directly Tributary to SW083
g i 220
2.0 !
1.0 4 ‘ 073
o6 | om 0.02 s 0.07 0.0 0.14
00 } N : : _ e |
as44 GS49 sw119 SW120 GSa2 GS61 GS60 Area Directly  Area Directly
o Tributaryto  Tributary to
sSW018 SW083
Drainage Area

Figure 3-21. Relative Am Load Contribution Chart for Locations Tributary to SW093: 10/1/03
through 8119104, '

Gss2 B : Area Directly Tributary to

Avea Directly Tributary to

SWos3
24.1%
9.0% SW119 Go -y
0.2% s
0.02 ug

Figure 3-22. Relative Am Load Contribution Ple for Locations Tributary to SW093: 10/1/03
through 8/19104.
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3.5 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 SW(093. 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 G832 (Figure
3-23). 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.

i ‘ = G832 ) \\\\\\\\\\\\‘ |
‘:—f&%‘ - | . |

.’: nE

dee

==
2 LWL

i | R S
Figure 3-23. Erosion Controls in the GS32 Drainage as of 10/13/04.

Erosion control installations are monitored ori 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.
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3.6 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 3-24). For the period 10/1/02 - 3/8/04, , average PwW/Am ratios at SW093 were 1.3.
For the period 3/9 — 6/29/04, average Pw/Am ratios were 4:2, suggestmg 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 3-25). Figure 3-26 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 GS327, 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
3-24). This may be caused by the continued transport of residual solids in the flow pathways downstream of the
new crosion controls. However, data from GS32 (Figure 3-25) show a significant reduction in activities.

Analytical Results for Monitoring Station SW093
45
40 #Am-241 Sampls Resuk SR Mdlﬁmal,gu;s;on' A
: APu-239,240 Sampie Resu T e g"‘wg;';mh
35 o startiig on 6721104
§3° Sample results are shown & midpoint
2 of compostts sampling period. C o A
B 25 S e
- Average Pu/Am ratio
£ 20 from 3/8 - G120/04: 4.2
s1.51
.
1.0 { 4 ‘.
Average Pu/Am ratio from 10/1/02 - ¥8/04: 1.3 X L . ..
0.5 » . a
o
"8 B g g 'EEE : : 3 3
RERRRERRRRREERRRRRRN D
g 5 2 g & § 8 E 8588885 £ 8§
Date

Figure 3-24. Individual Sample Results at SW093: 10/1/02-.8/18/04.

7 The leak occurred at a water line in the northern .ponion 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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Activity In pCifl
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Analytical Results for Monitoring Station Gssz
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® Am-241 Sample Resuft Additional erosion controls were Installed
. in the GS32 drainge on 7/1/04. A A
A Pu-239,240 Sample Result measureable decreasa in activities Is
noted.
The change In PwAm ratios suggests thet v
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with past sampies, ofter 1713704 8 4.9 .
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Note: Several Am results rejected through data validation.

Figure 3-25. Individual Sample Results at GS32: 10/1/02- 8/27104.
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——Flow Rate at SW033
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5/11/2004
5/15/2004
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Note: Line shown for GS32 sump level is not a flow rate. Line represents a flow- or no-flow condition (values greater than 0 indicate flow at GS32).

Figure 3-26. Individual Sample Results at SW093 Shown with SW093 Hydrograph and GS32
Sump Levels.
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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. Higher than
normal Pu and Am suspended solids activities began to be measured at SW093 in ' WY04 (Figure 3-27). For
roughly the same period, a similar pattern is noted for samples collected at GS32 (Figure 3-28). These patters
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 3-28). This is likely the result of decreased contribution of relatively more contaminated
areas of the G832 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
32D. : _

Temporal Variation of Suspended Soflds Activity at SW093

g®] APU-239,.240
Additiona erosion

3 ®Am-241 : ' controls ingtalled in
& 161 : . SW093 drainage a
g starting on &/21/04.

14t
3 124 .
§ Data show a recent increase In a

10+ suspended solkis activity. This la
b fikely due 15 the creased
'§. s} contribution from G832,
3
[ -]

.
o t. * ‘ i : s : ) °.

10/11996
212811997 J
5/24/1998 ﬁ
10/2111998 }
/201899

71281997
121251997 L

8/171999
1/14/2000
6/12/2000
117872000
4/8/2001
11212002
1172972002
4/28/2003
8/25/2003
212212004
72172004

Flgure 3-27. Temporal Variation of Suspended Solids Actlvlty at SW093: All RFCA Data.
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Tempora! Variation of Suspended Solids Actlvity at GS32

500
450 4 =
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400 + ®Am-241. GS32drainge on 7/104. A measursable
' decreass In suspended solids etiivities is
350 + noted.

g

A significant increase In suspended solids activity is noted,
indicating solids transport of soils/sediment with levels of
contamination higher than past samples.

g 8
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Figure 3-28. Temporal Variation of Suspended Sollds Activity at GS32: All RFCA Data.

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 (i.e. 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 3-29 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 3-30). A similar relationship is noted for
samples collected at GS32 prior to the implementation of enhanced erosion controls (Figure 3-31)®, 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 afier the implementation of enhanced
erosion controls (Figure 3-31). 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 3-30). 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.

 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 i mtensny
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Figure 3-29. Variation of Mean Daily Turbidity with Flow Rate at SW093.
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Figure 3-30. Variation of Sample TSS with Flow Rate at SW093.
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Figure 3-31. Varlation of Sample TSS with Runoff intensity at GS32.

3.7  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-quahty at SW093.

3.71  B779 Area Projects (IHSS Group 700-7)

Accelerated action activities (not including characterization sampling) for [HSS 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:

o Characterization of the 779 Under Building Contamination (UBC) Site, IHSS3 within the Group,
Potential Area of Concemn 700-1108, including soil adjacent to and below the Original Process Waste
Lines (OPWL)

s Removal of the B779 slab and other bmldmg structural features, including footer walls, the top 4 feet of
the basement walls, waste trenches and pits, and other building slabs

e Removal of water and waste lines, including OPWL and sanitary lines under the B779 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 transfoxmers containing oils with polychlorinated
biphenyls (PCBs), and surrounding soil, and
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 further facilitate the removal of runoff from the project area, with the project routinely routing runoff and pumped
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s 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 3-32), 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

discharges (from sumps and basements) to this ditch.? Incidental waters from excavations at B702, B705, B706,
B712, and PAC 700-1105 (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*® 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 pits”, providing a pathway for potentially contaminated water to
reach GS§32.

The loading analysis above showed that the loads from GS32 increased significantly in WY04 (Figure 3-16).
Figure 3-25 shows that activities at GS32 increased after the start of the [HSS 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 3-33 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 7' 00-7; 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 3-28 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, A

Regardless, the increase in suspended solids activity at GS32 is likely due to the increased contnbutxon 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.

¥ The assumption is made that pumped discharges were dipositioned according to the Indidental Waters procedure. Most, nf
not all of these waters were pumped to tanks for subscquent dtsposal

% The Draft Closeout Report for IHSS Group 700-7 states that approxlmately 10 000 gallons were pumped from the pits for
treatment at B891.

*! The OPWL lines are assumed to be at a Iower elevation than the storm drain. ,TI'herefore, 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. : i

December 2004 3-28°




05-RF-00087
Final Source Evaluation Report for Points of Evaluation GS10, SW027, and SW093: Water Year 2004

Figure 3-32. Drainage Area for GS32: B779 Area. o
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Figure 3-33. Bubble Chart Showing Temporal Varilation of Sample TSS with Runoff Intensity and
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3.8 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 remedlatxon based on the
available information. The current conclusions are summanzed below

s The Site retention ponds continue to effectively remove suspended §Olids and any associated contamination
from the water column. Pu and Am activities at the terminal pond‘;ind fenceline POCs remain well below
reporting thresholds,

o 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
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 THSS Group
700-7 (GS32 subdrainage) resulted in the largest impacts to water quality at SW093.

o A shift in Pu/Am ratios toward a higher relative abundance of Pu at SW093 in WY 04 suggest increased
actinide contribution from an area with higher Pu/Am ratios.. Data from GS32 show a similar pattern.

e 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 from GS32 have increased significantly in
WYO04. This suggests that recent projects 1mpactmg the GS32 dramage, especially IHSS Group 700-7, may
have negatively impacted water quality. K

e Pu and Am suspended solids activities at SW093 show a significant mcrease in WY04 (Figure 2-36). In
conjunction with the increased activities at SW093, this suggests the ,_ihcreased contribution of a relatively
more contaminated area, and/or sediment transport from a previously non-contributing area or source term.
For roughly the same period, 2 similar pattern is noted for samples éollected at GS32.

» Figure 3-29 shows that WY 04 turbidities (as an indication of TSS) at SW093 relative to flow rate are
generally higher than for WYO03 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, WY(04 TSS data at SW093
show higher values relative to flow rate than for previous years (Figure 3-30). A similar relationship is noted
for samples collected at GS32 (Figure 3-31), 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.
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e  Targeted erosion controls have proven to be effective in reducing ,se'dimcnt 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 as these solids stabilize in the system, additional erosion controls are installed,
source areas are removed, disturbed soils are stablhzcd 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 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:

o Continued observation and ongoing data interpretation to provide better understanding of actinide transport
d:rectly related to the operation of the Site aueomated surface-water monitoring network and the effectiveness
of erosion controls

o Implementation and maintenance of enhanced eroslon controls as an mtegral part of Site Closure

s Continued use of the existing retention ponds as an effecnve BMPto cla.nfy stormwater containing
potentially contaminated sediment and particulate matter, and

¢ Continued reporting as appropriate
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4. SOURCE EVALUATION FOR POE SW027

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 SW(27, 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 8/18/04 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 statlon SWO027 covers data received through 10/6/04. The following are
included in this section:

s  Evaluation of ongoing automated surface-water monitoring within the SW027 &aﬁage
e  Estimation of actinide loads within the SW027 drainage area

¢  Evaluation of water-quality trends and correlations within the SW027 drainage area

e A brief discussion of implemented erosion controls, and

e  Abrief assessment of D&D, ER, and Site Closure projects.

41  HYDROLOGY
SID nd_C-2 Flow Controls

Al 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.

SWO027 is the POE for [A surface-water flows to Pond C-2. Surface water in the SID is routed through Pond C-2
to Woman Creek (Figure 4-1). 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.

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.
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Notes: SWO0S5 was removed on 4/28/04 to make way for soil removal activitics. Runoff measured at SWOSS used to flow directly to the SID. During
remedistion flows gradually began flowing to GSS1. With the compietion of the 903 Pad/Lip remediation, runoff from the srea formerly mmuoud
by SWO055 is now monitored at GSS1. !

Figure 4-1. Hydrologic Routing Dlagmm for POE SW027 (WY03-04).

4.2 SWO027 MONITORING RESULTS

As specified in the IMP, Site personnel evaluate 30-day moving average values* for selected radionuclides at
POE surface-water monitoring location SW027. Recent evaluations of water-quality measurements at POE
SW027 showed reportable values for Pu and Am mquiring notification and source evaluation under the RFCA
Action Level Framework. Results for recent 30-day moving average values uging available data at SW027 are
summarized below in Table 4-1 and are shown on Figure 4-2, i

Table 4-1. Recent Water-Quality Information from SW027 (Velldated and Unvalidated Data).

Date(s) of 30-Day Date(s) of Maximum 30- Volume-Weighted
Location | Parameter | Average Requiring | Maximum 30- Day Average Average for Water
. Reportin Day A! __(pCin) "~ Year® ‘ﬁ ) ‘
SWO027 | Pu-239,240 6/22 — 8/23/04 7129104 6.8 WY04 :2.72
SWo027 Am-241 6/27 - 8/23/04 7/29/04 1.2 WY04™. 0.486

% The method for calculating 30-day averages in given in Appendix B.1 - Apalytical Data Evaluauon Methods in the RFETS
Automated Surface-Water Monitoring: WY03 Annual Report (URS, 2004),

33 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.

¥ Through 9/20/04
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Figure 4-2. POE Monitoring Station SW027: 30-Day Volume-Welghted Average Values for Pu
and Am Activities (1011196 — 9/20104).

The analytical results for the composite samples collected around the period of reportable values have been
validated through 8/18/04. A review of historical SW027 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 4-2; 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 4-2 and plotted in Figure 4-3 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 4-2, WY04 Composite Sample Analytical Results for SW027 Reportable Periods.

Composilte Pu-239,240 Am-241 Composite SID Discharge Volume
Sample Period (pCim {pCin) Sample Volume | During Sample Perfod
{Liters) (MG)
Result | Error (+) | Result | Error (1) .
4/24 - 5/3/04 0.078 0.032 0.009 0.014 9.6 0.60
5/3 — 6/23/04 0.234 0.070 0.046 0.024 11.2 0.82
6/23 — 6/28/04 8.170 1.800 1.430 0.324 20.0 0.83
6/28 — 6/30/04 5.450 1.180 0993 | - 0.231 200 0.26
6/30 — 7/24/04 { 13.200 2.890 2.330 0521 | 19.8 0.48
7/24 — 8/19/04 1.270 0.290 0.251 0.073 19.8 0.48
8/19 - 9/21/04 0.193 0.058 0.114 0.042 7.0 0.7

Notes: Activitics greater than the Action Leve! are indicated inred. 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 4-4. Monitoring Station SW027 Hydrograph with individual Sample Results and Error
Bars: 4124104 — 9/21/04,
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43 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:

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

s When available, Site-requested laboratory reruns are averaged with initial runs for the same sampling event.”*
e Laboratory duplicate and replicate QC results are not used.

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

s  Only total radionuclide measurements are used, and
o Data that did not pass validation (rejected data) are not used.

4.31 Verification and Validation of Surface-Water Analytical 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 ¢ach 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 SW027 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.

432  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, G822, GS42, GS51, GS52, GS53, GS54, GS55, and SW036 (Figure 4-5). These stations were installed
or upgraded to monitor subdrainages that are tributary to SW027. These locations are operated Source Location
monitoring stations 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 4-3. Continuous flow-paced sampling is used for the above locations and volume-
weighted average activities are given in Table 4-3.

Monitoring location SWO055 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 SWO055 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 GS51. With the completion of the 903 Pad/Lip project, the
remaining monitoring locations provide comprehensive surface-water monitoring, Due to the non-continuous
period of data collection at SW05S5, data collected at SWO055 are not included in the following analysis.

¥ Radionuclide data pairs are averaged when the DER is less than 1.5 (see Appendix Section B.1 - Analytical Data
Evaluation Methods in the RFETS Automated Surface-Water Monitoring: WY03 Annual Report).
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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 arcas shown are

current as of 9/10/04.
SWOSS was removed on 4/28/04 to make way for 501l removal activities. Runoff measured at SWO0SS used to flow directly to the SID. During
remediation, runoff gradually begen flowing to GS51. With the completion of the 903 Pad/Lip remediation, runoff from the area formerly monitored

by SW055 is now monitored 81 GSS1. As such, SW03S is not included in the analysis.

Figure 4-5. Automated Surface-Water Monltoring Locations and Corresponding Subdrainage
Areas Tributary to SW027. P

Table 4-3. 3ummary Statistics for Samples from SW027 and Monltonng Locations Tributary to
SWwo27: 12/11/02 to Present.

Pu-239,240 Am-241
Sampling | Number of | Average Activity Maximum Average Maximum
Location Samples {pCin) Sample Result | Activity (pCVl) | Sample Result
(pcin) _ . {pCint)
SWo027 18 0.999 13.2 0.176 2.33
GS21 19 0.019 0.048 0.006 0.022
G822 24 0.013 0.055 0.010° 0.029
GS42 8 3.31 40.2 0.527 6.72
GS51 17 8.76 99.7 2.01° 2.7
G552 12 43.6 119 3.18° 17.3°
- G853 5 44.9 49.0 10.9 11.9
GS54 2 0.085 0.139 0.002 0.002
GS55 25 0.058 0.568 0.018" 0.179°
SW036 17 0.002 0.057 0.001 0.014

Notes: *Some results rejected through validation.
*Estimated using Pu/Am ratio and available Pu resuit.
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Figure 4-6 shows the average annual activities at SW027 for WY97 — WY04%. 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 ar¢a not previously contributing contamination, and/or increased transport of previously contributing
source terms. C o

30
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Figure 4-6. Average Annual Pu and Am Activities at SW027: WY97-04.

433 Annual SW027 Loads

Annual actinide loads for SW027 in micrograms (log-scale) are plotted in Figure 4-7 to show long-term loading to
SW027. For WY97-WY04, 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 WYO04 the average shown is through 9/20/04.
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Load through 9/20/04 for WY04 is plotted.

Figure 4-7. Annual Pu and Am Loads at SW027: WY97-04.

44

RELATIVE LOADING ANALYSIS 4
This loading analysis uses data from all automated monitoring locations that are currently tributary to SW027

(Figure 4-5) These locations are GS21, GS22, G842, GS51, GS52, GS53, GS54, GS55, and SWO036. The
analysis is performed for the time period 12/11/02 through 8/19/04.

Table 4-4 gives location and drainage basin detail for the monitoring locations used in this loading apalysis. The A |

hydrologic connectivity of these locations is shown in Figure 4-1

Table 4-4. Location and Drainage Basin Detall.

Location Code Location Detall Contributing Areas
SwWo27 SID just upstream of Pond C-2 100, 400, 600, 800, 900; 215.9 acres
GS21 Culvert SE of B664 B664 area; 2.4 acres
GS22 Outfali to SID draining 400 Area 400; 17.2 acres
GS42 Guich fributary to SID 150' above POE Area east of 903 Pad/Lip; 45.2 acres
SW027

GS51 Ditch along abandoned road south of 903 Pad | 8903 Pad/Lip area; 3.9 acres prior to
just upstream of SID rerouting of SW055 runoff, 21.6 acres

including SW0S55 subdrainage

GS52 Gully SSE of 903 Pad just upstream of SID 903 Pad/Lip area; 4.3 acres

GS53 Gully SE of 903 Pad just upstream of SID 903 Pad/Lip area; 10.1 acres

GS54 Gully ESE of 903 Pad just upstream of SID 903 Pad/Lip area; 9.5 acres

GS55 Outfall to SID draining B881 area ' 800: 14.8 acres -

SW036 SID downstream of Original Landfill Original Landfill area; 16.4 acres
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Loads for SW027, GS21, GS22, G542, GS51, GS52, GS53, GS54, GSS55, and SW036 continuous flow-paced
samples were calculated as detailed in Appendix B.1 Analytical Data Evaluation Methods in the RFETS
Automated Surface-Water Monitoring: WY03 Annual Report. 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,

441 Relative Subdrainage Loads: December 11, 2002 through August 19, 2004

The loading enalysis 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 (G521, GS22, GS42, GS51, GS52, GS53, GS54, GSSS, 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 4-8. ,

KEY .
A Automated Monsoring Siagon

Normal Controlied Flow Patwey ---)

Q..$
To G381 via
Woman Creek

Notes: SW055 was removed on 4/28/04 to make way for 0il removal activities. Runofl meaxumi at SWOSS used to flow directly to the SID. During
remediation flows gradually began flowing to GS51.. With the completion of the 903 Padll.:p mmedmmn, runofY from the area formerly monitored
by SWO055 is now monitored at GS51.

Flgure 4-8. Hydrologic Connectivity of Monitoring Locations Tributary to SW027 (as of

12111102).

Figure 4-10 and Figure 4-11 indicate that the GS51 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 4-14 and Figure 4-15). This suggests that recent projects impacting these
subdrainages, especially the 903 Pad/Lip remediation project, may have negatively impacted water quality.

Figure 4-12 and Figure 4-13 indicate that the GS51 and GS52 subdrainages are also contributing the majority of
the Am load estimated at SW027.
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Table 4-5. Comparison of Pu and Am Loads at Tributary Locatlons with SW027: 1 2/11/02

through 8/19104.

Location Pu-239,240 Load In ug | Am-241 Load in ug

SWo027 859.3 3.14

Pu-239,240 Am-241
Location Loadinpg - Load as a Percent - Load in pg Load as a Percent
. of SW027 Load of SW027 Load

GS21 0.9 0.1% 0.01 0.2%
GS22 10.7 1.2% 0.17 5.5%
GS42 16.2 1.9% 0.05 1.7%
GS51 472.0 54.9% 2.25 71.7%
GS52_ 7228 84.1% 1.08 34.8%
GS53 28.3 3.3% 0.14 4.5%
GS54 <0.1 <0.1% <0.01 <0.1%
GS55 21.8 2.5% 0.14 4.6%
SWo36 0.2 <0.1% . <0.01 <0.1%
“Area Directly ~-413.6 (loss) 48.1% (loss) -0.73 (loss) ~23.2% (loss)
Tributary to '
swo27°

= Z = — A

SW Conveyancs Features
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Note: The former SW055 subdrainage is shown as magenta/green hatched; area is now tributary to GSS51.
Figure 4-9. Subdrainage Map for Areas Tributary to SW027: As of 12111102,
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Retative Drainage Area Plutonium Load Contributions to SW027: December 11, 2002 to August 19, 2004
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Figure 4-10. Relative Pu Load Contribution Chart for Locations Tributary to SW027; 12/11/02

through 8/19/04.
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Figure 4-11. Relative Pu Load Contribution Pie for Locations Tributary to SW027: 12111102
through 8/19/04. '
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Relative Dralnage Area Americium Load Contributions to SW027: December 11, 2002 to Date
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Figure 4-12. Relative Am Load Contribution Chart for Locations Tributary to SW027: 12111/02
through 8119/04. : '
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Figure 4-13. Relative Am Load Contribution Pie for Locatlohs Tributary to SW027: 1211 1102
through 8/19/04. ‘ o
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Figure 4-14. Annual Pu and Am Loads at GS51.

1000 I
] ®Pyu-239,240 [~ WY04 loads |
BAD-241 through 10/5/04
100 ‘f'
)
S0 t
g ]
2
s
LES |
1
01 1 04
i
!
1 <0.01 <0.01 <0.01
0.01 -
2002 2003
Water Year
Figure 4-15. Annual Pu and Am Loads at GS52. '
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45 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 prehmmary loading analysis was
performed that also identified the GS51 and GS52 subdrainages as major contributor to SW027. The loading
analysis above further confirms GS51 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 4-16).
Additional erosion controls have been installed throughout the SW027 drainage based on field walkdowns and
monitoring data analysis identifying areas of sediment transport and speclﬁcally for projects likely to impact
surface water.
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Figure 4-16. Erosion Controls in the 903 PadiLip Area as of 11 12104
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46 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 4-17). 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
noted for samples collected at GS51 and GS52 (Figure 4-18 and Figure 4-19). 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
4-17). 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 GS51 and GS52 show a recent reduction in activities.

Analytical Results for Monitoring Station SW027
14
¢ Am-241 Sampla Result N . T . A
121 APu-233,240 Sample Resuk Adetional erosion controls instaled
In SW027 drainage starting on
101 sample results are shown 23004 :
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£ .
3 A
44
R Average PWAmM ratio from 10/1/02 - 8/20/04: 5.6 Py
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Figure 4-17. individual Sample Results at SW027: 10/1/02- 9/20/04.
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Figure 4-18. Individual Sample Results at GS51: 10/1/02- 8/16/04.
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Figure 4-19. Individual Sample Results at GS52: 10/1/02- 10/5/04.
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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. Higher than
normal Pu and Am suspended solids activities began to be measured at SW027 in WY04 (Figure 4-20). The
WY04 suspended solids activities at SW027 are of similar magnitude to those from GS51 and GSS2 (Table 4-6).

Table 4-6. WY04 Suspended Sollds Activities at SW027, GS51, and GS52.

Location | Average Suspended Solids Am Activity [pClig) | Average Suspended Solids Pu Activity [pCl/g]

Swozz 8.9 49.5
GS51 6.3 22.8

G552 5.3 80.8

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 preferenually 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 Pad/Lip 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 (i.e. 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 4-21 shows that WY04 wrbidities (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
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 4-22). 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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Temporal Varlation of Suspended Solids Activity at SW027
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Figure 4-20. Temporal Varlation of Suspended Solids Actlvity at SW027: All RFCA Data.
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Figure 4-21. Variation of Mean Dally Turbidity with Flow Raté at SWozz.
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Figure 4-22. Variation of Sample TSS with Flow Rate at SW027.

4.7  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.

4.7.1 903 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 900-11 (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 GS10). The portion of the 903 Pad tributary to SW027 is upstream of monitoring locations GS42, GS51,
GS52, GS53, and GS54 (Figure 4-16). ‘

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 GS51 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 4-7 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 GS51, 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 WYO03. ) .
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Table 4-7. Peak Flow Rates at GS51, GS52, and GS53. , _
Location Peak Flow [cfs]; Date - - Peak Flow [cfs); Date

Through 5/18/04 - After 5/18/04
GS51 ' 0.711; 5/10/03 . 1.41; 10/6/04
GSs52 0.004; 3/26/03 2.77, 7123104
GS53 0.003; 3/26/03 0.209; 6/29/04

Figure 4-23 through Figure 4-25 show the WY02 — WY04 annual discharge volumes from GS51, GS52, and
GS53. GS52 and GS53 show orders of magnitude more runoff volume.”” GS51 does not show more runoff in
WY04 compared to WY03. Prior to the 903 Pad/Lip activities, a significant portion of the GS51 drainage
included relatively impervious dirt roads and 903 Pad/Lip activities had a lesser impact.

Annual Discharge Volumes at GS51: WY02 to WY04
o7 0.351
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Figure 4-23. Annual Discharge Volumes at GS51: WY02-04,

 WY04 precipitation was 14.9”; WY03 precipitation was 11.3" (equwalem wates of March 2003 snow underestimated by
unheated gages); WY02 precipitation was 7.7". .
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Annual Discharge Volumes at G852: WY02 to WYO04
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Figure 4-24. Annual Discharge Volumes at GS52: WY02-04.
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Figure 4-25. Annual Discharge Volumes at GS53: WY02-04.
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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 4-26 shows that as of 5/19/04, only soil areas tributary to GS54 had been excavated. Figure 4-27 shows
the hydrographs for the period from the start of Outer Lip remediation (4/30/04) through 5/18/04. During this
period, no apprecxable flow was measured at GS54. This is likely due to the effective use of erosion matting®,
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 GS51, GS52, or GS53 as of 5/18/04. Flow rates at these locations during this period are
comparable to flows in past years.

ﬁc”ﬂm“ﬁ” — /; f% C/ j @ L//
Sample Locations ‘ .
: @ Excavation <5/19/04 A
- *
Y
V, /'
R s 77
, - N
=)
g wenl % 84—
F/ Anterce Aot 0 _

Note Former SW0S5 dmnage area delineated by dotted red line. Area gradually became tributary to GS51 through land configuration changes as project
progressed.

Figure 4-26, 903 PadiLip Soil Excavation Areas as of 5/19/04,

* Aerial photos suggest that erosion matting was installed in the GS54 subdrainage soon after excavation.
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Figure 4-27. Hydrographs for 903 PadiLip: 4130104 - 5/18/04,
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Figure 4-28 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 4-29 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 GSS1 and
G852% also showed the highest values to date (6,700 mg/L at GS51; 5,000 mg/L at GS52).

Confirmation
] Sample Locations
F @  Excavation <6/30/04|

@ Excavation <5/19/04

-

Note: Former SWO5S drainage area delineated by dotted red line. Area gradually became tributary to GS51 through land configuration changes as project
progressed. : .

Figure 4-28. 903 Pad|LIp Soil Excavation Areas as of 6/30/04. ..

% TSS data was not available at GS53 since samples were not collected within the 7-day hold time criteria.
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Figure 4-30 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 4-31 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 GS51 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 GS51 and GS52¢
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.

Confirmation
Sample Locations
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Note: Former SW055 drainage area delineated by dotted red line. Area gradually became tributary to GS51 through land configuration changes as project
progressed.

Figure 4-30. 903 PadILip Soil Excavétion Areas as of 7125104,

“*TSS data was not available at GS53 since samples were not collected within'the 7-day hold time criteria.
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Figure 4-32 shows that as of 8/20/04, the majority of Outer Lip soil areas scheduled for remediation had been
excavated. Figure 4-33 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 GS52* showed significantly reduced.concentration (46 mg/L), again likely due to
enhanced erosion controls. A :

Confirmation
Sample Locations

I8
®

Excavation <8/20/04
@ Excavation <7/25/04
@ Excavation <6/30/04
Excavation <5/19/04

became tributary to GS5) through land configuration changes as project

Note: Former SW055 drainage area delineated by dotied red line. Area gradually
progressed.

Figure 4-32. 903 PadILIp Soil Excavation Areas as of 8/20/04.

41 TSS data was not available at GS51 and GS53 since samples were not collected within the 7-day hold time criteria.
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Figure 4-34 shows that as of 9/17/04 (completion of 903 Pad/Lip project), all Outer Lip soil areas scheduled for
remediation had been excavated. Figure 4-35 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 GS51 are likely due to the large
areas of unvegetated areas and relatively impervious soils associated with former dirt roads. It should also be
noted that sample TSS results at GS52* continued to show significantly reduced concentration (58 mg/L; 26
mg/L), again likely due to enhanced erosion controls.
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Sample Locations
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Note: Former SW055 drainage area delineated by dotted red line. Area gradually becamie tributary to GS51 through land configuration changes as project
progressed. . I .

Figure 4-34. 903 PadiLip Soil Excavation Areas as of 9/17/04;

2 TSS data was not available at GS51 and GS53 since samples were not collected within the 7-day hold time criteria.
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4.8 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 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 from past Site operatlons 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: .

o Data collected from the upcoming Pond C-2 discharge are expect'édnt.o 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.

o 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
900-11 (903 Pad/Lip) resulted in the largest impacts to water quality at SW027.

e The loading analysis indicates that the GS51 and GS52 subdrainages are contributing the vast majority of the
actinide load at SW027. Additionally, analysis shows that the Pu and Am loads from both GS51 and GS52
have increased significantly in WY04. This suggests that recent projects impacting these subdrainages,
especially the 903 Pad/Lip, may have negatively nnpacted water quahty

o Puand Am suspended solids activities at SW027 show a sxgmﬁcant increase in WY04 (Figure 4-20). In
conjunction with the increased activities at SW027, this suggests the increased contribution of a relatively
more contaminated area, and/or solids transport from a previously non-contributing area or source term. For
roughly the same period, these suspended solids activities are comparable to those at GS51 and GS52.

e Figure 4-21 shows that WY04 turbidities (as an indication of TSS) at SW027 relative to flow rate are
generally higher thian 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, WY04 TSS data at SW027
show higher values relative to flow rate than for previous years (Figure 4-22). 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 Pad/Lip 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 water-quality improvement is expected.

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 GS51, 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, additional 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
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 clan'f); stormwater containing
potentially contaminated sediment and particulate matter, and

Continued reporting as appropriate
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