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Figure 194. Relative Average Annual Total U Loads from Major COU Drainages and Former WWTP

3.1.5 Groundwater Data Interpretation and Evaluation

This section provides a summary of groundwater monitoring performed in 2010, separated into
RFLMA-required and non-RFLMA-required. A discussion of groundwater conditions during
2010, focusing on the most important water-quality aspects in the areas of interest (i.e., the main
plumes), is then presented.

3.1.5.1 RFLMA Groundwater Monitoring Activities of 2010

Routine activities of the groundwater monitoring program in 2010 included sample collection,
water-level measurement, groundwater treatment system maintenance, and well maintenance.
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“Groundwater” monitoring also includes monitoring activities at several surface-water locations,
as well as at some locations that may not clearly belong to either category. (Examples of the
former include groundwater treatment system-related performance monitoring locations within
streams and ponds; examples of the latter include locations monitoring effluent from a treatment
system.) However, because all of these locations support groundwater monitoring objectives, the
data collected from them in support of these objectives are included as part of the groundwater
discussion.

Special, non-RFLMA monitoring was also performed in 2010 to support various objectives. This
is discussed in Section 3.1.5.2. The majority of this monitoring focused on the SPPTS. Validated
analytical data and other information generated via RFLMA (i.e., routine) and non-RFLMA

(i.e., nonroutine) sampling have been reported in the corresponding quarterly reports for 2010
(DOE 2010c¢, 2010e, 2011b) and are included in Appendix B for the fourth quarter of CY 2010.
Unvalidated data are not reported but are summarized in this document.

There were no changes to the network of groundwater monitoring locations during 2010. The
groundwater monitoring network set forth in RFLMA is subdivided and categorized as shown in
Table 73.

Table 73. RFLMA Monitoring Classifications for the Groundwater Monitoring Network

Well General Obiective Number of Monitoring
Classification ) Wells® Frequency
AOC Monitor groundwater quality and water levels in a drainage 9 Semiannual (2x/year)

downgradient of a contaminant plume or group of plumes

Monitor groundwater quality and water levels in Woman
Boundary Creek and Walnut Creek drainages at eastern 2 Annual (1x/year)
(downgradient) Site boundary

Monitor groundwater quality and water levels near

Sentinel . . ) 28 Semiannual (2x/year)
contaminant plume edges and in drainages
. Monitor groundwater quality and water levels in or near Biennial (1x/every
Evaluation . ) 42
contaminant source areas and in the former IA 2 years)
Monitor groundwater quality and water levels upgradient
RCRA and downgradient of the PLF and the OLF 10 Quarterly (4x/year)
Treatment Monitor quality of groundwater treatment system influent, 9 Semiannual (2x/year)
Systemb’ ¢ effluent, and downgradient surface water y
Surface-Water Monitor quality of surface water downgradient of .
b : 1 Semiannual (2x/year)
Support contaminant plume

“The numbers of locations listed are current through 2009.
®Treatment system and surface-water support locations are not monitoring wells but are included for completeness.
“The PLFTS is discussed separately.

Table 74 presents the full 2010 schedule for RFLMA groundwater sample collection, a subset of
which is summarized in Table 75 as those scheduled samples that were not successfully collected

(e.g., due to dry conditions). Corresponding analytical results are published in the associated
quarterly reports (DOE 2010c, 2010e, 2011b) and Appendix B.
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Table 74. Summary of Scheduled RFLMA-Required Groundwater Sampling in CY 2010 (by Quarter)

Area Classification Location ID Analytes
or Type VOCs U Nitrate | Metals | Pu/Am | SVOCs
B 10394 2 2 2
Boundary Wells B 21691 > > >
RCRA 70193 1,2,3,4 1,2,3,4
RCRA 70393 1,2,3,4 1,2,3,4
RCRA 70693 1,2,3,4 1,2,3,4
) RCRA 73005 1,2,34 1,2,34
Present Landfil RCRA 73105 1,2,3,4 1,2,3,4
RCRA 73205 1,2,3,4 1,2,34
AOC 4087 2,4 2,4 2.4
AOC B206989 2,4 2,4 2.4
RCRA P416589 1,2,3,4 1,2,3,4 1,2,3,4
RCRA 80005 1,2,34 1,2,34 1,2,3,4
Original Landfill RCRA 80105 1,2,34 1,2,34 1,2,3,4
RCRA 80205 1,2,3,4 1,2,3,4 1,2,3,4
AOC 11104 2,4 2,4
S 15699 2,4
TS MOUND R1-0 2,4
MSPTS TS MOUND R2-E 2,4
TS GS10 2,4
E 00897 2
S 04091 2,4
S 95099 2,4
S 95199 2,4
S 95299 2,4
S 23296 2,4 2,4
ETPTS TS ET INFLUENT 2,4
TS ET 2,4
EFFLUENT ’
TS POM2 2,4
E 3687 2
E 05691 2
E 03991 2
S P210089 2,4 2,4 2.4
S 70099 2,4 2.4
TS SPIN 2,4 2.4
TS SPOUT 2,4 2,4
TS GS13 2,4 2.4
E P210189 2 2 2
E 79102 2 2 2
SPPTS E 79202 2 2 2
E P208989 2 2 2
E 79302 2 2
E 79402 2 2
E 79502 2 2
E 79605 2 2
E 00203 2 2 2
E 22205 2 2 2
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Table 74 (continued). Summary of Scheduled RFLMA-Required Groundwater Sampling in CY 2010

(by Quarter)
Classification . Analytes
Area or Type Location ID 5= U | Nitrate | Metals | Pu/Am | SVOCs
E B210489 2 2
SPPTS E 51605 2 2
Drainages AOC 10594 2,4 2.4 2,4
Below Impacted AOC 00997 2,4 2,4 2,4
Areas AOC 00193 2,4 2,4
Eormer S 37405 2,4 2,4 2.4 2.4
B371/374 S 37505 2,4 2,4 2.4
S 37705 2,4 2,4 2,4 2,4
S 20205 2,4 2,4 2,4
E‘;‘;”}f% . s 20505 24 24 24
S 20705 2,4 2,4 2.4 2,4
S 52505 2,4
AOC 42505 2,4
E P114689 2
Former North- E P115589 2
Central 1A E 70705 2 2
E 33905 2
E 21505 2
E 20902 2
E 55905 2 2 2
Former B559 E 56305 > > 5
Former IHSS SS SW018 2.4
118.1 E 18199 2
S 11502 2,4 2,4
S 40305 2,4 2,4
Former B444 E 40005 2 2
Complex E 40205 2 2
E P419689 2 2
E P416889 2 2
S 00797 2,4 2,4
Former B881 S 88104 2,4 2,4
E 88205 2 2
Former B886 E 22996 2 2
S 99305 2,4 2,4 2.4
Former B991 S 99405 2,4 2,4 2.4
S 91305 2,4 2,4 2.4
S 33703 2,4
Former Qil Burn
Pit No. 1 E 33502 2
E 33604 2
Former Qil Burn S 91203 2,4
Pit No. 2 E 91105 2
Former SW056 S 45608 2,4
AOC 89104 2,4
OU1 Plume £ 891WEL >
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Table 74 (continued). Summary of Scheduled RFLMA-Required Groundwater Sampling in CY 2010

(by Quarter)
Classification . Analytes
Area or Type Location ID 5= U | Nitrate | Metals | Pu/Am | SVOCs

S 90299 24
9(_)3 Pad/Ryan’s S 90399 2.4
Pit Plume

AOC 10304 2,4 2,4 2,4

E 00191 2

E 50299 2
903 Pad/Ryan’s E 90402 2
Pit Plume E 00491 2

E 07391 2 2

E 90804 2
PU&D Yard S 30002 2,4
Plume E 30900 2

Notes: ID = Identification (name) of well/sampling location
Location classifications: AOC = Area of Concern, B = Boundary, S = Sentinel, E = Evaluation,

RCRA = Resource Conservation and Recovery Act, and SS = Surface Water Support

Location types: TS = Treatment System, all others are groundwater monitoring wells or Surface
Water Support

SVOCs = semivolatile organic compounds

2 (or other numeral) = Analyte requested for that quarter; if blank, analyte not requested
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Table 75. Summary of RFLMA-Required Groundwater Samples Not Successfully Collected in 2010

(by Quarter)
Location Analytes Comments
ID Classification | VOCs | U [Nitrate| Metals | Pu/Am SVOCs
4087 AOC 4 4 4 Dry well
95299 S 2,4 Dry well

Notes: ID = Identification (name) of well/'sampling location
RFLMA classifications: AOC = Area of Concern, S = Sentinel
SVOCs = semivolatile organic compounds
2 (or other numeral) in analyte column = Corresponding analyte requested in the indicated calendar quarter
of 2010; if blank, analyte not requested

3.1.5.2 Non-RFLMA Groundwater Monitoring Activities of 2010

Non-RFLMA (i.e., nonroutine) groundwater monitoring was performed in 2010 in support of
several data needs, which generally fall within the following two categories:

o Investigative sampling; and

e  Performance sampling.

Table 76 summarizes non-RFLMA groundwater sample collection performed in 2010. In
addition to this non-RFLMA sampling, additional non-RFLMA monitoring was performed
through the sitewide measurement of water levels as discussed in Section 3.1.3.5.

As in recent years, most of the non-RFLMA monitoring performed in 2010 was focused on the
SPPTS. Most of the additional analytical data collected for the SPPTS were generated by an
in-house laboratory and cannot be validated. Due to the significant effort and unusual events
related to that treatment system, this topic is discussed separately in Section 3.1.2.10.

3.1.5.3 Groundwater at the Rocky Flats Site: Discussion and Interpretations

This section presents a summary evaluation of groundwater quality at the Site during 2010.
Groundwater quality is addressed first, followed by descriptions of special studies and activities.
Included in the discussion of water quality are descriptions of the behavior of and any notable
activities at the groundwater treatment systems during 2010.

Trend Plots

Numerous statistical trend plots were constructed for this report using analytical data collected
from Sentinel, Evaluation, and RCRA wells (see Sections 3.1.2.8 and 3.1.2.9 for discussion of
RCRA wells). Although not required by RFLMA, trend plots were also constructed for AOC
wells. Trend plots and corresponding summary tables are presented in Appendix B. In addition to
these statistical trend plots, many time-series plots were prepared and are included in this report.

The Sanitas software package (version 9.2.05; Sanitas Technologies 2009) was used for
statistical calculations, including the ANOVA analyses and construction of statistical trend plots.
(This is noted for the purpose of completeness only; this report does not make software
recommendations.) For simplicity, trend calculations performed for any but RCRA wells assign
the given well a downgradient position. This is appropriate because the fundamental objective of
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the other wells is related to detection monitoring or the exit strategy; no interwell statistics were
planned for these classes of wells (only intrawell assessment of the trend of an analyte over time
at each given well). Only RCRA wells were assigned either upgradient or downgradient
positions to support the related statistical evaluations, as described in Section 3.1.2.8 and
Section 3.1.2.9.

Analytical data are handled as described in Section 3.1.1.2. Trends for wells sampled more than
once a year are calculated and plotted using the S-K statistical method, as recommended for
Rocky Flats groundwater data (K-H 2004a) and in accordance with the RFSOG (DOE 2011a).
Trends calculated for wells that are sampled less than twice per year, removing aspects of
seasonality, employ the Mann-Kendall (M-K) statistical method. S-K trends are only plotted
where they are calculated to be at least 80 percent significant, and M-K trends are plotted if at
least 95 percent significant.

Table 77 summarizes the results of these trend calculations. Only increasing and decreasing
trends calculated to be at least 80 percent significant using the S-K test are included in this table.
(Therefore, even if 95 percent significant, trends with zero slope are not included.) Monitoring
well classifications that require statistical evaluation of concentration trends according to
RFLMA (i.e., Sentinel and downgradient RCRA wells) are included, as are calculations for AOC
wells. Refer to Appendix B for the trend plots and associated summary tables, and Figure 2 for
well locations. Significant trends for selected analytes and locations are discussed later in this
section in the context of their respective groundwater contaminant plumes.
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Table 76. Summary of Non-RFLMA-Required Groundwater Samples Collected in CY 2010 (by Quarter)

. Analytes®
Area Location ID VOCs U Nitrate NH;-N U isotopes P TOC Ca Fe DNBART Bromine
1(9), 2(6), 1(9), 2(7),
GS13 3(2), 4(3) 3(2), 4(3) 1 1(3), 2
ITSE 1 1
ITSW 1 1
1(18), 2(13), 1(18), 2(13),
3(15) 4(9) 3(15), 4(9)
(includes tV\_/o (includes tV\_/o 1(13), 1(11), 2(13), | 1(13), 2(13),
SPIN sztasn?;lsezht sztasn?;lsezht %((11:;)) 1(2) 1(10) 3(13), 49) | 3(13). 4(9) 1(3)
collected in collected in
2nd qtr) 2nd qtr)
1(22), 2(20), 1(22), 2(20),
3(21), 4(16) 3(21), 4(16)
(includes tvs_/o (includes tvs_/o 1(13), 1(12), 2(13), | 1(11), 2(13), 1(13), 2(13),
SPOUT szt:n;);lseght szt:n;);lseght 3(12‘(1;,32,(9) 1 3(13), 4(9) 3(14), 4(9) 1(6) 3(13), 4(9) 1(4), 2(3)
collected in collected in
2nd qtr) 2nd qtr)
SPPDISCHARGE
GALLERY 13),2(2),3,4 | 1(3),2(2), 3,4 1 3
1(5), 2(5), 1(5), 2(5),
W93 3(6). 4(7) 3(6). 4(7)
1(18), 2(13), 1(18), 2(13),
3(15), 4(9) 3(15), 4(9)
(includes tvyo (includes tvyo 1(13), 1(12), 2(13), | 1(13), 2(13), 1(10),
SPPTS® SPOAE S‘Ztasrﬁ&ii"t S‘Ztasrﬁ&ii"t 3(12 S,?’z)f(g) 3(13),4(9) | 3(14), 4(9) '®) '®) 3(12 2(9,;,34),’(9)
collected in collected in
2nd qtr) 2nd qtr)
1(18), 2(14), 1(18), 2(14),
3(15), 4(8) 3(15), 4(8)
(includes two (includes two 1(13), 1(13), 2(13), | 1(13), 2(13)
SPZE sets of split sets of split 2(13), 1(3) ! ’ ! ’
samples samples 3(14), 4(8) 3(13), 4(8) | 3(13), 4(8)
collected in collected in
2nd qgtr) 2nd qgtr)
1(13)
1(14), 2(13), 1(14), 2(13), 1(12), 2(13), | 1(13), 2(13),
SPILCA 3(12) 3(12) 23((1132')) 3(13), 49) | 3(13), 4(9) 1) 1)
ITSS 1 1
RISERPIPE1 1(6), 2(4), 3 1(6), 2(4), 3 1(6), 2(4) 1(6), 2(4), 3 1(3)
RISERPIPE2 1(6), 2(4), 3 1(6), 2(4), 3 1(6), 2(4) 1(6), 2(4), 3 1(3)
RISERPIPE3 1(6), 2(4), 3 1(6), 2(4), 3 1(6), 2(4) 1(6), 2(4), 3 1(3)
RISERPIPE4 1(6), 2(4), 3 1(6), 2(4), 3 1(6), 2(4) 1(6), 2(4), 3 1 1(3)
1(11),
1(12), 2(13), 1(14), 2(13), 1(13), 2(13),
SPCBE 3(11) 3(11) %((113;)) 3(11) 16) 16)
SPDLI 1(7) 1(7)
SPDL2 1(7) 1(7)
SPDL4 1(2) 1(7) 1(2) 1(7)
SPRUNOFF1 2 2
1786 2,3(3) 2 2
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Table 76 (continued). Summary of Non-RFLMA-Required Groundwater Samples Collected in CY 2010 (by Quarter)

Area Location ID Analytes®
VOCs U Nitrate NH;-N Metals | U isotopes TOC Se TIC Ca Fe Moist TSS DNBART | Chlorine | Sulfate | Bromine
ET EFFLUENT 2,3(3)
ET INFLUENT 4
ETPTS® ETPTSB4 2,3(3), 4
ETPTSDGOVER | 2, 3(3)
POM2 2,3(3) y
MOUND R1-0 2, 3(3) 4
MOUND R2-E 2,3,4 4
d MSPTSCHAN1 2,3
MSPTS MSPTSCHAN2 2, 3(2)
1(5), 2(5),
GS10 3 3((6))’ 4((7))
11894 3 3
49192 4 3
91203 4
B206989

Notes:® The numeral in the “analyte” column (e.g., 2) indicates the 2010 quarter in which the analyte was requested; if blank, analyte not requested. For those locations where more than one non-RFLMA-required sample was collected in the indicated quarter(s), the total
number of non-RFLMA samples collected is indicated in parentheses.

® The Solar Ponds Plume Discharge Gallery (SPPDischargeGallery) is sampled in accordance with the RFSOG (DOE 2011a). Locations ITSW and ITSE are associated with the Phase | upgrades to the SPPTS and were sampled to evaluate system effectiveness
(i.e., quality of additional water being captured by the Phase | upgrades). Locations SPIN, SPOUT, SPCAE, SPZE, and SPILCA are associated with the Phase II/lll upgrades to the system and were sampled to evaluate the system effectiveness.
° The East Trenches Plume Treatment System (ETPTS) has several associated sampling locations.
4 Several sampling locations are associated with the Mound Site Plume Treatment System to evaluate the effectiveness of groundwater treatment.
ID = Identification (name) of well/sampling location
Ca = calcium
Fe =iron
NHs3-N = ammonia (as nitrogen)
P = phosphate
Se = selenium
TOC = total organic carbon

VOCs = volatile organic compounds

TSS = total suspended solids
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Table 77. Summary of Statistical Trend Calculations by Location

. Significant
Well General Location Analyte Trend at 95%7
Sentinel Wells
00797 B881 U Increasing Yes
04091 East Trenches Plume Carbon tetrachloride Decreasing Yes:
PCE Decreasing Yes
11502 B444 PCE Decreas?ng No
U Decreasing No
1,1,1-TCA Decreasing Yes®
1,1-DCE Decreasing Yes
1,2-DCA Increasing No
Chloroform Decreasing Yes®
15699 MSPTS cis-1,2-DCE Increasing No
PCE Decreasing Yes
TCE Decreasing Yes
trans-1,2-DCE Increasing Yes®
vC Increasing Yes®
20205 B771 PCE Increasing Yes™®
U Increasing Yes
1,1-DCE Increasing No
cis-1,2-DCE Decreasing No
20505 B77 TCE Decreasing No
U Decreasing No
Am-241 Decreasing Yes®®
20705 B371 cis-1,2-DCE Increasi.ng Nci)d
U Increasing Yes™
VC Increasing No
1,1-DCE Increasing Yes®
Carbon tet Decreasing Yes®
Chloroform Decreasing Yes®
cis-1,2-DCE Increasing Yes
23296 ETPTS PCE Decreasing Yes
TCE Decreasing Yes
trans-1,2-DCE Increasing Yes®
U Decreasing Yes®
1,3-DCB Increasing No
1,4-DCB Increasing Yes
Chlorobenzene Decreasing Yes
33703 OBP#1 cis-1,2-DCE Increasing Yes®
trans-1,2-DCE Increasing Yes®
vC Increasing Yes®
37405 58371 Nitrate Increasi.ng Yes®
U Decreasing No
Nitrate Decreasing No
37505 B371 PCE Increasing No
u Increasing Yes
37705 B371 Nitrate Increas?ng No
U Increasing No
cis-1,2-DCE Decreasing No
40305 B444 PCE Increasing Yes®
U Increasing No
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Table 77 (continued). Summary of Statistical Trend Calculations by Location

. Significant
Well General Location Analyte Trend at 95%7
1,1-DCE Increasing Yes®
cis-1,2-DCE Decreasing No
- PCE Increasing Yes®*
45608 Hillside south of B991 TCE Increasing Yeso®
trans-1,2-DCE Decreasing Yes®
VC Increasing No
52505 North-central 1A cis-1,2-DCE Increasing Yes®*
70099 SPPTS Nitrate Decreas:ing Yes
U Increasing No
88104 B881 U Decreasing Yes®
Carbon tetrachloride Decreasing Yes®
90299 903 Pad/Ryan’s Pit Plume-SID Chloroform Decreasing Yes®
TCE Decreasing Yes
1,1-DCE Increasing Yes?
Carbon tetrachloride Increasing No
S Chloroform Increasing No
90399 903 Pad/Ryan’s Pit Plume-SID cis-1,2-DCE Increasing Yes®
PCE Increasing No
TCE Increasing Yes®
1,1,1-TCA Increasing No
1,1-DCE Increasing Yes®®
Carbon tetrachloride Decreasing No
91203 OBP#2 Chloroform Decreasing No
cis-1,2-DCE Increasing Yes®
PCE Increasing No
TCE Increasing No
cis-1,2-DCE Decreasing No
91305 OBP#2 Nitrate Increasing No
U Decreasing No
1,1-DCE Increasing No
cis-1,2-DCE Increasing No
95199 ETPTS PCE Increasing Yes
TCE Increasing No
cis-1,2-DCE Increasing Yes
Nitrate Increasing No
99305 B991 PCE Increasing Yes
TCE Increasing Yes
U Increasing Yes
cis-1,2-DCE Increasing Yes™®
Nitrate Increasing No
99405 B991 TCE Increasing Yes®
U Decreasing Yes
Nitrate Increasing No
P210089 SPPTS -
U Increasing Yes
RCRA Wells (Downgradient only)
B Increasing No
Cr Increasing Yes®*
73005 PLF Se Increasing No
U Increasing No
Zn Increasing N
73105 PLF B Increasing Yes
U Decreasing No
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Table 77 (continued). Summary of Statistical Trend Calculations by Location

. Significant
Well General Location Analyte Trend at 95%7
73205 PLF B Increasing No
80005 OLF B Decreasing Yes
B Decreasing No
80105 OLF U Decreasing No
B Increasing No
80205 OLF Cd Increasing No
Se Increasing No
u Decreasing Yes®
Evaluation Wells (Only trends that are 95% significant are shown)
00491 903 Pad/Ryan’s Pit Plume Chloroform Decreasing Yes
00897 Mound Plume TCE Decreasing Yes
1,1-DCE Increasing Yes
3687 East Trenches Plume cis-1.2-DCE Increasing Yes
Carbon tetrachloride Decreasing Yes
03991 East Trenches Plume Chioroform Decreas!ng Yes
PCE Decreasing Yes
TCE Decreasing Yes
Carbon tetrachloride Decreasing Yes
Chloroform Decreasing Yes
05691 East Trenches Plume cis-1,2-DCE Decreasing Yes
PCE Decreasing Yes
TCE Decreasing Yes
- Chloroform Decreasing Yes
07391 Ryan's Pit cis-1,2-DCE Increasing Yes
22205 Solar Ponds Plume U Increasing Yes
30900 PUSD Yard Plume 1.1,1-TCA Decreasing Yes
cis-1,2-DCE Increasing Yes
1,2,4-TCB Decreasing Yes®
33502 OBP#1 Naphthalene Decreasing Yes®
PCE Decreasing Yes®
33604 OBP#1 TCE Decreasing Yes
1,1-DCE Decreasing Yes
33905 Northern IA PCE Decreasing Yes
40005 B444 U Increasing Yes
1,1-DCE Decreasing Yes
40205 B444 cis-1,2-DCE Decreasing Yes
PCE Decreasing Yes
Carbon tetrachloride Decreasing Yes
79202 SEPs Chloroform Decreasing Yes
TCE Decreasing Yes
79302 SEPs U Increasing Yes
79502 SEPs U Decreasing Yes
cis-1,2-DCE Increasing Yes
88205 B881 TCE Increas!ng Yes
Toluene Increasing Yes
Total xylenes Increasing Yes
91105 OBP#2 Carbon tetrachloride Decreasing Yes
Carbon tetrachloride Decreasing Yes
Chloroform Increasing Yes®
8ITWEL OU-1 cis-1,2-DCE Increasing Yes®
TCE Decreasing Yes
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Table 77 (continued). Summary of Statistical Trend Calculations by Location

. Significant
Well General Location Analyte Trend at 95%2
P114689 Northern IA Carbon tetrachloride Decreas.lng Yes
TCE Increasing Yes
P208989 SEPs Chloroform Increasing Yes®
P210189 SEPs cis-1,2-DCE Decreasing Yes
P416889 Southern I1A cis-1,2-DCE Decreasing Yes
AOC Wells*
00193 Woman Creek at Pond C-2 Uranium Decreasing No
00997 South Walnut Creek at Pond B-5 Nitrate Decreasing No
Uranium Increasing No
4087 Landfill Pond Dam Nitrate Increasing No
Uranium Decreasing No
10304 Woman Creek at Pond C-1 Uranium Increasing No
10594 North Walnut Creek at Pond A-2 N|trai1te Increa3|.ng Nob
Uranium Decreasing Yes
11104 Woman Creek below OLF Uranium Decreasing No
B206989 Landfill Pond Dam Nitrate Decreasing Yes
Uranium Decreasing No

Notes: Only increasing and decreasing trends are included; indeterminate and zero-slope trends are not. Trends are
listed if there is an 80% statistical significance; any decisions that may be made would be based on trends
having a 95% significance. Bold entries designate those trends having a 95% significance; only these trends
were assessed for applicability of the footnotes below.

DCA = dichloroethane; DCE = dichloroethene; DCB = dichlorobenzene; OBP = Qil Burn Pit;

PCE = tetrachloroethene; TCB = trichlorobenzene

* Calculating trends for AOC wells is not required by RFLMA, but is provided for informational purposes.

 Trend was not calculated to be significant at 80% level in previous (2009) report, but with 2010 data is now
95% significant.

Trend was calculated to be significant in previous (2009) report, but at less than a 95% significance; it now
meets the 95% level of significance.

° Trend calculated to be significant may not be valid because 25.0 percent or more of the analytical data used
to calculate this trend are nondetects. See Section 3.1.1.2 for discussion of how nondetects were handled in
trending calculations.

d Although the trend is calculated to have a 95% significance, the data used to calculate this trend may be
affected by well replacement. Results for this constituent in samples from the original well are markedly
different from those from the replacement well. These data sets may be separated in the future, rather than
continue to be pooled, as additional data are collected from the replacement well and are sufficient for
trending separately.

€ Samples collected in 2005 were affected by very high turbidity (i.e., muddy water) immediately following
installation of the replacement well. Thorough redevelopment reduced the turbidity and, therefore, the
Am-241 as well.

As indicated in Table 77, there are a few instances in which a concentration trend did not meet
the 95 percent level of significance using 2009 data, but with 2010 data that level was attained;
these instances are identified in the table. There are also instances in which a trend that had been
calculated to be significant no longer met that test when 2010 data were included in the
calculation.

Additional data will be collected in accordance with RFLMA and will further refine the
concentration trends. Given that much of the analytical data used in trend calculations were
collected before the Site was closed, and in many cases are from wells that were replaced as Site
closure proceeded, some instances of slope change due to well replacement are to be expected.
This may impact analytical as well as water elevation data. Figure 195 is an example of data that
appear (even on a logarithmic concentration scale) to be strongly impacted by well replacements,
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as noted in the summary of calculated trends above. If one ignored the fact that these wells were
replaced, one might conclude that uranium in well 88104 was on a decreasing trend, and in
20705 was increasing. However, considering the well replacements, it may be more reasonable
to conclude that there is no clear trend as of 2010.

For a cross-walk of closure-era original and replacement wells, refer to the Rocky Flats Site 2006
Integrated Monitoring Plan Background Document (2006 IMP) (DOE 2006¢, Appendix B,
Table B-4); since that date, the only well replacement was the abandonment of well 45605 and
its replacement with well 45608.

1000

100 -

3

=]

S

‘:’ ——88104 U
o —=—20705 U
® 10

s " "4 i /7 /00X S>> S],; A Closure

=

S = = 88104 repl
§ =— = 20705 repl
o

0.1

1/1/2001
7/2/2001 A
1/1/2002 -
7/2/2002 A
1/1/2003 -
7/2/2003
1/1/2004 -
7/1/2004 A
12/31/2004
7/1/2005 A
12/31/2005 IR
7/2/2006 -
12/31/2006 -
7/2/2007 A
12/31/2007 -
7/1/2008
12/30/2008 -
7/1/2009 A
12/30/2009 -
7/1/2010 A
12/31/2010

Sample Date

Notes: Well 88104 is located immediately south of former B881, and well 20705 is located immediately north of
former B771. “Repl” = replacement; “Closure” = Site closure date (in this case, declaration that closure
activities were complete). The date of well replacement is represented by the date the original well was
abandoned, because this is the last possible date on which samples from the original location could have
been collected.

Figure 195. Time-Series Plot Showing Possible Well-Replacement Artifacts in Concentration Data

Groundwater Plumes with Treatment Systems

Groundwater quality data were obtained for all monitored areas in 2010. Analytical data have
been published in quarterly reports issued for 2010 (DOE 2010c, 2010e, 2011b), plus
Appendix B, and will not be duplicated here. Appendix B also includes S-K trend plots for
CY 2010.

Groundwater quality at the Site in 2010 was largely consistent with data reported in prior years
(as can be deduced from the summary of statistical trends presented in Table 77). Generally,
groundwater quality within plumes that were identified and characterized through the decades of

U.S. Department of Energy Rocky Flats Annual Report of Site Surveillance and Maintenance Activities—CY 2010
April 2011 Doc. No. S07121
Page 269



pre-closure groundwater monitoring at the Site has not changed much over the years since the
Site was closed.

This section describes the general groundwater quality in various areas of interest across the Site,
beginning with descriptions of conditions in 2010 at the three main groundwater contaminant
plume treatment systems (MSPTS, ETPTS, and SPPTS).

Mound Plume, Oil Burn Pit #2 (OBP#2) Plume, and MSPTS

The Mound Plume (also called the Mound Site Plume) is located north of the former 903 Pad.
The source of the plume is a former drum storage area (“the Mound”) that was in use in the
1950s. Some of the drums leaked, creating a groundwater contaminant plume extending north
toward South Walnut Creek. The drums were removed in 1970, and contaminated soils were
removed in 1997. A groundwater treatment system was installed in 1998 to intercept and treat
contaminated groundwater before it reaches the creek.

OBP#2 was located just west of the Mound source area, at the southeast corner of the former
Protected Area fence. Groundwater monitoring of OBP#2 was not feasible due to security
infrastructure until the Protected Area was decommissioned. Groundwater and soil were
subsequently sampled, and elevated concentrations of VOCs were detected. This led to a source
removal action in 2005 that addressed elevated concentrations in the soils. Supplemental carbon
(in the form of Hydrogen Release Compound, HRC) was added to the backfill to enhance
biodegradation of residual VOCs. Because the flow path for the OBP#2 Plume is toward FC-4 to
the north (generally parallel to the flow direction of the nearby Mound Plume) and potentially
along the preferential pathway provided by a utility corridor left by a former storm drain, a
gravel drain was installed in 2005 as part of the OBP#2 remediation. This gravel drain intercepts
and directs groundwater flowing northward from the OBP#2 source area into the MSPTS
intercept trench, from which it is directed to the MSPTS for treatment.

The following paragraphs describe these plumes and the MSPTS.
Mound Plume and OBP#2 Plume

Annual reports for 2006 and 2007 (DOE 2007¢, 2008c¢) provide separate discussions of the
Mound Plume and the nearby OBP#2 Plume. Because groundwater flow from the Mound Plume
as well as the OBP#2 Plume is captured and treated by the MSPTS, the two plumes have since
been discussed as a group. Refer to previous reports for additional detail on closure-era activities
in these areas and their impacts on the local groundwater.

Consistent with the technical design of the groundwater monitoring network at the RFS, the two
source-area wells, 00897 (Mound) and 91105 (OBP#2), are Evaluation wells that are scheduled
for routine monitoring every other year. Both were sampled in 2010.

At its source area, the Mound Plume is characterized by elevated concentrations of PCE and
TCE. As illustrated on Figure 196, concentrations of these constituents have remained fairly
consistent since 2000, as has that of the primary metabolic byproduct from degradation of these
compounds, Cis-1,2-DCE. This suggests the degree to which these VOCs are degrading is low.
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Primary VOCs in Mound Source Area Well
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Figure 196. Primary VOCs in Mound Plume Source Area Well 00897

In contrast to the Mound source area, groundwater in the OBP#2 source area was originally
characterized by elevated concentrations of 1,1,1-trichloroethane (TCA), PCE, TCE, and
1,1-dichloroethene (DCE). Since the source removal and addition of HRC to the backfill to
enhance biodegradation of residual VOCs, concentrations of Cis-1,2-DCE and other metabolic
byproducts have increased in samples from the OBP#2 source-area well, while concentrations of
certain parent compounds decreased (Figure 197). Well 91105 is the third to monitor the OBP#2
source area; the previous two (91103, 91104) were installed directly within the contaminated
soils (and therefore produced samples with much higher concentrations of VOCs), while the
current well is on the downgradient edge of the backfilled source-removal excavation.
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VOCs in OBP#2 Source Area Well
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Figure 197. Primary VOCs in OBP#2 Source Area Well 91105 (and Predecessors)

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities—CY 2010 U.S. Department of Energy
Doc. No. S07121 April 2011
Page 272




As shown on Figure 197, the effects of source removal on concentrations of 1,1,1-TCA and
1,1-DCE in groundwater from the source area have been limited. However, concentrations of
carbon tetrachloride have declined significantly as those of its primary daughter product,
chloroform, have increased. Similarly, concentrations of PCE and TCE decreased sharply as
those of primary daughter product cis-1,2-DCE (and vinyl chloride, not illustrated) increased
following completion of the source removal. The data from samples collected in 2010 suggest
concentrations of PCE and TCE are increasing, while those of associated daughter products
cis-1,2-DCE and VC remain high but are decreasing somewhat. Additional samples from this
well will assist in defining longer-term trends.

The Mound and OBP#2 Plumes are also monitored by Sentinel wells positioned downgradient of
the source areas, along flow paths to surface water. Figure 198 displays reported concentrations
of PCE, TCE, and cis-1,2-DCE in samples from Sentinel wells 15699 (downgradient of the
Mound and MSPTS groundwater intercept trench) and 91203 (downgradient of OBP#2). As
noted in previous annual reports (e.g., DOE 2010d), the concentrations of these constituents in
samples from well 15699 that were collected prior to closure show fairly close correlation, and
the relative concentration of each reflected its position in the degradation pathway of PCE. (With
successive dechlorination, PCE is transformed to TCE and then to cis-1,2-DCE, 1,1-DCE, and
VC [K-H 2004d, ATSDR 2007].) Since mid-2006, however, concentrations of these constituents
have followed a different pattern: those of PCE and TCE have continued to show correlation,
while concentrations of cis-1,2-DCE have increased relative to the parent compounds PCE and
TCE; this increase has been especially evident since 2008. (Although not included on the figure,
a similar pattern is evident for VC.) This is interpreted as a reflection of the reconfiguration of
source waters to the MSPTS—i.e., the addition of the OBP#2 plume, which contains relatively
higher concentrations of daughter products such as cis-1,2-DCE following the addition of HRC
to the OBP#2 source-area backfill at the completion of source removal activities. Given that

well 15699 is positioned downgradient of the MSPTS groundwater collection trench, this trench
has received significantly more cis-1,2-DCE since 2006, and the trench is not lined, it is to be
expected that samples from this well would show a change in water quality to similar to that of
the MSPTS influent.
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