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1. INTRODUCTION AND BACKGROUND

This document presents the proposed 2012 and 2013 Water Sampling Plan for groundwater
and storm water monitoring at the Laboratory for Energy-related Health Research (LEHR)/Old
Campus Landfill (OCL) Superfund site (Site) at the University of California, Davis (UC Davis)
(Figure 1). Water monitoring at the Site is performed by UC Davis and the United States Department
of Energy (DOE) and has occurred regularly since 1991. These are two separate water sampling
programs that monitor adjacent and overlapping areas of the Site (Figure 2).

Water monitoring for the UC Davis areas will continue to be performed in accordance with
the requirements of the Administrative Order on Consent (AOC) #99-16, issued by the United States
Environmental Protection Agency (US EPA) (US EPA, 1999; US EPA, 2001). Subsequent approvals
from the US EPA to modify the AOC monitoring and reporting requirements for the UC Davis areas
have been documented in UC Davis’s annual monitoring reports for each year beginning in 2005 and
continuing through 2010 (BC, 2006; BC, 2007; BC, 2008; Weiss, 2009; Weiss, 2011; Weiss, 2012),
as well as previous versions of this report. The Remedial Design/Remedial Action Work Plan for the
Former Laboratory for Energy-Related Health Research Federal Facility, University of California,
Davis (RD/RAWP) (DOE, 2010) provides further groundwater monitoring requirements for DOE
areas of the Site. Because UC Davis manages both monitoring programs, field sampling efficiencies
are realized by coordinating the two distinct but related efforts (e.g., collecting quarterly water level
measurements immediately prior to field efforts to streamline mobilization and demobilization time).

The draft version of the 2010 Comprehensive Annual Water Monitoring Report (CAWMR)
(Weiss, 2012) originally contained information on the proposed 2011 sampling strategy. However, at
the August 12, 2011 Remedial Project Managers (RPM) meeting, regulatory agency representatives
requested that the strategy be expanded to incorporate a longer timeframe (LEHR Team Meeting
Minutes, 2011a). In addition, detailed comments on the proposed sampling regime were received
from the US EPA on September 1, 2011 and the Regional Water Quality Control Board (RWQCB)
on November 13, 2011. Based on these comments, a draft multi-year sampling strategy was
presented to the regulatory agencies at the November 21, 2011 RPM meeting (LEHR Team Meeting
Minutes, 2011b). Additional modifications were made during the meeting, and additional comments
were received from the US EPA on November 30, 2011 and from the RWQCB on December 2,
2011. Changes requested in these comments were incorporated into the 2011 sampling regime, and
sampling commenced on December 5, 2011. Subsequent to the commencement of sampling,
comments were received from the Department of Toxic Substances Control (DTSC) on
December 7, 2011 and December 30, 2011. Responses to these comments can be found in
Appendix A.

Because the majority of the regulatory agency comments were focused on the proposed
multi-year sampling plan presented in the 2010 CAWMR, the multi-year sampling plan was
decoupled from the 2010 CAWMR to expedite its completion (LEHR Team Meeting Minutes, 2012).
The Final 2010 CAWMR was issued on March 16, 2012 (Weiss, 2012).
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For areas monitored by UC Davis, this plan uses available historical 2011 sampling data to
develop the locations, sampling frequencies, and chemical suites for 2012 and 2013. For the DOE
areas, the basis for the 2012 and 2013 sampling strategy is documented in Section 5.8 of the 2011
CAWMR (Weiss, 2013).

This report includes five sections. Section 2 presents the approach and multi-year sampling
plan for the UC Davis areas; Section 3 presents the approach and 2012 sampling plan for the DOE
areas; Section 4 presents the proposed sampling plan for storm water; and Section 5 provides
references. The appendices provide supporting documentation for the proposed groundwater
sampling strategy and include the responses to previously received comments (Appendix A); time-
series plots for chloroform, chromium, and nitrate for each on-Site monitoring well (Appendix B);
and tables showing quarters when the highest annual concentration of chloroform, chromium, and
nitrate were observed in wells with sufficient data (Appendix C).

J:\UCDavis\LEHR\1.6_Project_Plans\2011-13 Multiyear Sampling Plan\Rev_0\Final Multi-Year Sampling Plan.docx



Final Multi-Year Water Sampling Plan
Laboratory for Energy-related Health Research/Old Campus Landfill Rev. 0 3/18/2013
Page 2-1

2. UC DAVIS SAMPLING

This section presents the sampling approach and resulting multi-year sampling plan for the
UC Davis areas.

2.1 Sampling Approach

Within the UC Davis areas, annual sampling is recommended to monitor concentration trends
and plume boundaries. This recommendation is based on three primary tenets: (1) chemical
concentrations do not correlate well with groundwater elevation; (2) the highest chemical
concentrations do not regularly occur in a particular quarter; and (3) horizontal and vertical
movement of groundwater in hydrostratigraphic unit (HSU) 1 at the Site is extremely slow,
contaminant mass transfer between HSU-1 and HSU-2 is low, and plume boundaries in both units are
retracting or relatively stable. These tenets are discussed in detail below.

2.1.1 Chemical Concentration Correlation with Groundwater Elevation

The concentration versus water level time-series plots presented in Appendix B show that, for
the majority of wells in HSU-1, HSU-2, or HSU-4, concentrations of chloroform, total chromium,
and nitrate do not correlate well with water levels. 2011 water level contours and flow directions are
shown on Figures 3 through 5.

2.1.2 Seasonal Influence on Maximum Chemical Concentrations

Tables summarizing concentrations for chloroform, chromium, and nitrate, provided in
Appendix C, identify the quarters when the highest annual concentration of these constituents were
observed to occur between the years 2006 and 2010. The only inference that can be made from these
data is that the quarter when maximum concentrations occur varies. Furthermore, chloroform data for
wells monitored quarterly in 2010 (UCD1-011, UCD1-012, UCD1-013, UCD1-025, UCD1-028,
UCDI1-062, UCD1-066, and UCD1-067) show stable concentrations from quarter to quarter. This
supports the hypothesis that, due to remedial efforts at the chloroform source area, the chloroform
plume has transitioned into a diffusion-limited system that is less sensitive to seasonal variations.

2.1.3 Horizontal and Vertical Migration of Contaminants

Horizontal movement of groundwater has been estimated to be very low (4 feet per year) in
HSU-1 (Geomatrix, 2004), and vertical migration of contaminants in HSU-1 is expected to be even
lower due to sedimentary structures. In addition, isoconcentration contour maps presented in annual
water monitoring reports have shown that plume boundaries for key analytes are retracting in size or
relatively stable. Therefore, only minor concentration changes are expected in HSU-1. These
conditions also limit the mass transfer of contaminants from HSU-1 to HSU-2, particularly when
source areas have been cleaned up. These Site conditions render more frequent analyses unnecessary.
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2.2 Sampling Regime

To create the Multi-Year Water Sampling Plan, analytical results from samples collected
during the 2011 sampling event were evaluated to assess whether concentration trends for target
analytes were increasing or whether new contaminants had emerged. This Multi-Year Water
Sampling Plan optimizes data collection to evaluate trends for target analytes in “key” UC Davis Site
wells, including source wells, upgradient wells, and wells located near plume boundaries. Target
analytes for the UC Davis areas include carbon-14, chloroform, total chromium, electrical
conductivity (EC), nitrate (as nitrogen [N]), tritium, 1,2,3-trichloropropane, and 1,4-dioxane.

2.2.1 Sampling Plan for 2012 and 2013

The following types of wells are proposed to be sampled in 2012 and 2013 (Table 1):
e  Wells with increasing concentrations;

e  Wells with target analyte concentration trends that are above comparison criteria
such as the California Department of Public Health (CDPH) Maximum
Contaminant Level (MCL) or the US EPA Maximum Contaminant Level Goal
(MCLG);

e  Wells that are being used to document temporal trends in annual water
monitoring reports; and

e Wells used to support the evaluation of monitored natural attenuation of
chromium.

The following types of wells are proposed to be sampled less frequently or not at all:
e  Wells with stable concentrations;

e  Wells with long sampling histories showing low concentrations; and

e  Wells located outside plume boundaries or at locations that are duplicative
(wells close together).

2.2.2 Exceptions to Sampling Regime

There are two cases where the sampling regime differs from what is proposed in Section
2.2.1 above:

e  Wells UCDI1-049 and -050 are not slated to be sampled for nitrate (as N) even
though they have historical concentrations of the compound that are in excess of
the MCL; they are located less than 50 feet cross-gradient from wells
UCD1-012 and -051. Both wells UCD1-012 and -051 are slated to be sampled
annually for nitrate.

e  There is one well, UCD1-069, where concentrations were increasing or above
regulatory comparison criteria (Appendix B) but is not being recommended for
sampling in 2012 or 2013: in 2011, one sample from this well contained total
chromium at the regulatory criteria, but a second sample was below the criteria.
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2.2.3 Additions to Sampling Regime

In addition, the Multi-Year Water Sampling Plan includes continued monitoring for two
emerging constituents that were analyzed in a relatively small number of wells in 2011:

e Four locations contained positive detections of 1,2,3-trichloropropane
(UCD1-051, -062, -066, and UCD2-048) at concentrations ranging from 0.013
to 1 J micrograms per liter (ug/L) in 2011. This constituent has also historically
been detected in well UCD1-062 in 2008 and 2010. These concentrations are
above the US EPA Regional Screening Level (RSL) for tap water (0.00065 ug/L
[US EPA, 2012]) and the CDPH notification level (0.005 pg/L [CDPH, 2010]).
In addition, both the RSL and notification level are below the reporting limit
(generally 1 pg/L). The four locations containing detectable concentrations of
1,2,3-trichloropropane will continue to be sampled annually.

e 14-Dioxane was present above detection limits in two wells in 2011
(UCD1-066 and -067) at concentrations up to 18 ug/L. Historically, 1,4-dioxane
has been detected in these same two wells. The detected concentrations are
above the US EPA’s 2011 RSL of 0.67 pg/L for tap water. The reporting limit
for 1,4-dioxane is generally 1 pg/L. Both of these locations will continue to be
sampled annually for 1,4-dioxane. Additionally, wells UCD1-011, -013, and
-065, which were not sampled in 2011, will be sampled biannually for
1,4-dioxane; these wells will be sampled in 2012. Another well, UCD1-025, was
sampled for 1,4-dioxane in 2011 and will continue to be sampled annually.

Table 1 shows the multi-year sampling program for the UC Davis wells, constituents, and
sampling frequencies. This table also shows the locations and constituents that have increasing
concentration trends and/or have constituent concentrations that are at or above regulatory
comparison criteria (in cells with grey shading or outlined with thicker/bolder borders, respectively).
Target analyte suites and sampling frequencies are also shown on Figures 6 through 19, along with
isoconcentration contours based on the highest concentrations detected in 2010 and 2011.

Analytical results from 2012 sampling will be evaluated to assess whether the Multi-Year
Water Sampling Plan is sufficiently documenting plume stability, and whether there are any new or
emerging contaminants. If modifications are needed to sampling frequencies or analytes, a future
Multi-Year Water Sampling Plan Addendum will be produced to document the changes.

2.3 Sampling Methodology

Monitoring at the UC Davis Areas is conducted in accordance with the methods presented in
the Final Revised Field Sampling Plan, Laboratory for Energy-related Health Research/South
Campus Disposal Site (LEHR/SCDS) Environmental Restoration (FSP) (Dames & Moore, 1998) and
the Quality Assurance Project Plan Revisions for LEHR/SCDS, University of California, Davis
(QAPP) (Weiss, 2008). Procedures for collecting samples and water level measurements are also
documented in standard operating procedures (SOPs) for the DOE areas (DOE SOP 5.1, Water Level
Measurements in Monitoring Wells and DOE SOP 9.1, Low-Flow Ground Water Sampling with
Dedicated Pumps [DOE, 2010]). Since consistent procedures between DOE and UC Davis areas are
required, Weiss utilizes the SOPs approved by the US EPA in 2012 as part of the LEHR QAPP
(DOE, 2012).
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Although DOE has fully implemented dedicated low-flow pumps and sampling procedures in
accordance with the applicable SOPs, UC Davis has not yet completed the transition to site-wide
low-flow sampling as agreed to at the LEHR Team meeting on June 22, 2012. Currently,
approximately 19 percent of the UC Davis well network has dedicated low-flow pumps; 49 percent
has dedicated electric submersible pumps; and 32 percent does not have dedicated pumps. A
comparison of the low-flow results to traditional 3-purge volume results, historically conducted at the
Site, was performed for select DOE wells as described in the 2011 CAWMR (Weiss, 2013). This
analysis showed no obvious differences between the two methods.
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3. DOE SAMPLING PLAN

This section presents the sampling approach and resulting 2012 sampling plan for the DOE
Areas (Figure 2). The on-Site wells selected to monitor DOE Areas are UCD1-013, -021, -023, -054,
-068, -069, -070, -071, and -072. Off-Site reference wells selected to evaluate background are
UCD1-018, -063, and -073. As discussed in Section 2.3 above, sampling procedures and protocols
for the DOE Areas are specified in the RD/RAWP.

3.1 Sampling Approach

The RD/RAWP describes the process approved by the LEHR Project Team (DOE, US EPA,
DTSC, RWQCB, and CDPH) for determining which constituents of concern (COCs)/wells will be
included in the DOE Areas monitoring program (DOE, 2010). The approved monitoring program
decision process for COCs is presented on Figure 20 (originally Figure 3-2 of the RD/RAWP). In
accordance with this process, groundwater monitoring data will be evaluated annually and the
program will be adjusted accordingly. The decision process was conducted for groundwater data
collected during 2011, the first year of monitoring, and is presented in Section 5.0 of the 2011
CAWMR (Weiss, 2013). The monitoring program presented below is the outcome of the RD/RAWP
decision process as well as modifications agreed upon by the LEHR Project Team during their
January 24, 2012 team meeting (LEHR Team Meeting Minutes, 2012). Monitoring program changes
between 2011 and 2012 are shown in Table 2.

3.1.1 Background Wells

The RD/RAWP specified one year of quarterly sample collection from wells
UCDI1-018, -063, and new well UCDI1-073 to evaluate groundwater background. New well
UCDI1-073 was excluded from the background determination due to groundwater flow uncertainties
indicated by 2011 water level data. Thus, data from wells UCD1-018 and -063 were used to represent
background. Organic constituent background concentrations were assumed to be zero, with the
exception of formaldehyde, which can occur naturally (Agency for Toxic Substances and Disease
Registry, 2008). A pressure transducer array was installed in well UCD1-054, -071, and -073 to
gather continuous groundwater elevation data. Data collection and evaluation is ongoing, and
decisions will be made at future LEHR Project Team meetings regarding whether well UCD1-073
should be included in the determination of background reference concentrations.

3.1.2 Constituents of Concern

DOE COCs were originally identified in the Site-Wide Risk Assessment, Volume I: Human
Health Risk Assessment (Part B Risk Characterization for DOE Areas) (HHRA Part B) (Weiss,
2005) based on their presence in soil at levels statistically above background and at concentrations
contributing to human health cancer risks above one in one million, and/or their potential to impact
groundwater above background. The RD/RAWP specified COC/well pairs to be sampled during the
first year of the monitoring program (DOE, 2010). Baseline concentrations were established for each
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COC/well pair using the first year of monitoring data from 2011. According to the RD/RAWP
decision process, COCs with concentrations above background and exhibiting an increasing trend
would undergo an evaluation of remedial cleanup technologies. Constituents in wells with
concentrations below background levels or without an increasing trend would be sampled annually.

Baseline establishment was extended through 2012 and approved by the regulatory agencies
during the January 24, 2012 LEHR Project Team meeting (LEHR Team Meeting Minutes, 2012).
Sample frequencies in 2012 differ from the decision process diagram (Figure 20) due to extended
baseline monitoring. The resulting sample frequencies and rationales were as follows:

e  Hexavalent chromium in well UCD1-071 and selenium in well UCD1-068 were
above background and tested positive for increasing trends. Instead of initiating
an evaluation of remedial cleanup technologies for these two COCs per the
RD/RAWP, the LEHR Project Team agreed to collect quarterly groundwater
samples in 2012 and subsequently retest trends. It should be noted that these
COCs may be below background if well UCD1-073 is found to be a viable
background reference.

e  Mercury in well UCDI1-071 was above background in two of four samples but
did not test positive for an increasing trend. Instead of reducing the sampling
frequency to annual in 2012 per the RD/RAWP, the LEHR Project Team
decided to sample mercury quarterly in well UCD1-071.

e  FEach remaining COC was below background or tested negative for increasing
trends. Instead of reducing the sampling frequency to annual per the RD/RAWP,
the LEHR Project Team decided to monitor the remaining COCs twice during
2012: once during the wet season and once during the dry season.

In the future, if concentrations of COCs remain below background levels for five years, a
monitoring frequency reduction would be considered. If the baseline condition of a COC is below
background and future samples exceed background, the sampling frequency would increase to
quarterly. The quarterly results would be compared to background, and if concentrations continue to
exceed background and have an increasing trend, remedial technologies would be evaluated for the
impacted area.

3.1.3 Monitoring-Only Constituents

A second set of constituents were identified in the HHRA Part B as possibly having a very
small impact on groundwater in the future (Weiss, 2005). For clarity, this set of chemicals is referred
to as monitoring-only constituents (MOCs). The RD/RAWP established annual sampling for MOCs.
Results from 2011 monitoring indicated that aluminum was above background in wells UCD1-069
and -072. The LEHR Project Team agreed to sample wells UCD1-069 and -072 for aluminum twice
in 2012 to confirm the 2011 results. Each additional MOC was below background and will be
sampled once in 2012.

If aluminum is confirmed to exceed background, response actions will be evaluated and
implemented in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and applicable or relevant and appropriate requirements (ARAR) identified
in the Record of Decision for DOE Areas at the Laboratory for Energy-related Health Research,
University of California, Davis (ROD) (DOE, 2009). An amendment to the ROD would be necessary
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to address these newly identified constituents. Constituents remaining below background will
continue to be sampled annually until it can be concluded that they do not threaten groundwater.

3.1.4 New Well Constituents

The RD/RAWP specified full-suite sampling in five new on-Site wells (UCD1-068 through
-072) during the first two quarters after installation (first and second quarters of 2011). Results from
2011 sampling indicated that 25 constituent/new well combinations were above background. The
LEHR Project Team agreed to sample these above-background constituents twice in 2012. This

group of compounds consists of constituent/well combinations that were not specified in the ROD or
the RD/RAWP.

Gross beta was present above background in each of the five new on-Site wells in 2011. The
elevated gross beta could originate from natural potassium-40 (beta emitter) that is known to be
present at LEHR. In 2012, potassium-40 will be sampled once in the new wells and background
wells to help assess the cause of elevated gross beta.

If constituents are confirmed above background in the new wells, their source will be
evaluated to assess whether they originate from DOE Areas. If DOE Areas are the source, response
actions will be evaluated and implemented in accordance with CERCLA and ARARs identified in
the ROD (DOE, 2009). An amendment to the ROD would be necessary to address these newly
identified constituents.

3.2 Sampling Regime

The DOE Areas sampling regime for 2012 is presented in Table 3 and summarized below.
This sampling regime will be updated annually based on the RD/RAWP decision process. The
sampling regime does not extend beyond 2012. In addition to the constituents described below, field
parameter measurements will also be collected for pH, oxidation reduction potential, specific
conductance, dissolved oxygen, and turbidity, as described in the RD/RAWP.

3.2.1 Constituents of Concern

For reasons stated in Section 3.1, quarterly samples will be collected for hexavalent
chromium and mercury in well UCDI1-071, and selenium in well UCD1-068. The remaining
28 COC/well combinations will be sampled twice in 2012: once during the wet season and once
during the dry season.
3.2.2 Monitoring-Only Constituents

Aluminum will be sampled twice in 2012 at wells UCD1-069 and -072: once during the wet

season and once during the dry season. The remaining 15 MOC/well combinations will be sampled
once in 2012.
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3.2.3 New Well Constituents
Twenty-five constituent/well combinations will be sampled twice at the new on-Site wells in

2012: once during the wet season and once during the dry season. Potassium-40 will be sampled once
at each new on-Site well.

3.2.4 Background
Background samples will continue to be collected at wells UCD1-018, -063 and -073.

Continuous groundwater level measurements will also continue to be collected from transducers at
wells UCD1-054, -071 and -073 to resolve the groundwater gradient issue.
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4. STORM WATER SAMPLING PLAN

Based on the 2011 sampling results, no changes are recommended to the analyte list. As in
previous years, samples from storm water sampling locations LF-01, LF-03, and LS-01 (Figure 2) are

recommended to be analyzed for:

Parameter Method

EC! FSP SOP using field meter
Hardness, as CaCO; US EPA Method 130.2 or SM2340
Iron, total US EPA Method 200.7
Mercury US EPA Method SW1631
Nitrate and nitrite as nitrogen US EPA Method 300.0

Oil and grease US EPA Method E1664
Organic carbon, total SM5310

pH FSP SOP using field meter

Suspended solids, total US EPA Method 160.2 or SM2540

Temperature FSP SOP using field meter
Notes:

"Reported as specific conductance (EC at 25° Celcius).

Acronyms/Abbreviations:

CaCOs; calcium carbonate

EC electrical conductivity

FSP Final Revised Field Sampling Plan (Dames & Moore, 1998)
SOP standard operating procedure

US EPA United States Environmental Protection Agency
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Final Multi-Year Water Sampling Plan
Laboratory for Energy-related Health Research/Old Campus Landfill Rev. 0 3/18/2013
Page 5-1

5. REFERENCES

Agency for Toxic Substances and Disease Registry, 2008. ToxFAQs for Formaldehyde, September,
accessed July 3, 2012 at http://www.atsdr.cdc.gov/toxfaqgs/tf.asp?id=219&tid=39.

Brown and Caldwell (BC), 2006. Final 2005 Comprehensive Annual Water Monitoring Report,
LEHR/SCDS Environmental Restoration, May.

BC, 2007. 2006 Comprehensive Annual Water Monitoring Report, LEHR/SCDS Environmental
Restoration, March.

BC, 2008. 2007 Comprehensive Annual Water Monitoring Report, LEHR/SCDS Environmental
Restoration, April.

California Department of Public Health (CDPH), 2010. Drinking Water Notification Levels and
Response Levels: An Overview, last updated December 14, 2012, retrieved at
http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Notificationlevels/notificationlevel
s.pdf on March 28, 2012.

Dames & Moore, 1998. Final Revised Field Sampling Plan, LEHR/SCDS Environmental
Restoration, August.

United States Department of Energy (DOE), 2009. Record of Decision for DOE Areas at the
Laboratory for Energy-Related Health Research, University of California, Davis,
MMS/LEH/S05069, September.DOE, 2010. Remedial Design/Remedial Action Work Plan
for the Former Laboratory for Energy-Related Health Research Federal Facility, University
of California, Davis, LMS/LEH/S05822-0.0, November.

DOE, 2012. Quality Assurance Project Plan for the Laboratory for Energy-related Health Research,
University of California, Davis, LMS/LEH/S06784-0.0, Rev 0, January 30.

Geomatrix, 2004. Final Remedial Investigation Report, LEHR/SCDS Environmental Restoration,
University of California, Davis, December 29.

LEHR Team Meeting Minutes, 2011a. Final Remedial Project Managers Meeting Summary for the
Laboratory for Energy-Related Health Research/South Campus Disposal Site, University of
California, Davis, recorded by Sue Fields, August 12.

LEHR Team Meeting Minutes, 2011b. Final Remedial Project Managers Meeting Summary for the
Laboratory for Energy-Related Health Research/South Campus Disposal Site, University of
California, Davis, recorded by Sue Fields, November 21.



Final Multi-Year Water Sampling Plan
Laboratory for Energy-related Health Research/Old Campus Landfill Rev. 0 3/18/2013
Page 5-2

LEHR Team Meeting Minutes, 2012. Remedial Project Managers Meeting Summary for the
Laboratory for Energy-Related Health Research/Old Campus Landyfill, University of
California, Davis. Recorded by Sue Fields, January 24.

United States Environmental Protection Agency (US EPA), 1999. Statement of Work for Removal
Actions and Mitigation Repair, Administrative Order on Consent No. 99-16, September 29.

US EPA, 2001. Revision #2 to Statement of Work, Administrative Order on Consent #99-16,
LEHR/SCDS Superfund Site, August 29.

US EPA, 2012. Regional Screening Levels for Chemical Contaminants at Superfund Sites,
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm, February.

Weiss Associates (Weiss), 2005. Site-Wide Risk Assessment, Volume I: Human Health Risk
Assessment (Part B Risk Characterization for DOE Areas), University of California, Davis,
Rev 0, September 30.

Weiss, 2008. Quality Assurance Project Plan Revisions for the Laboratory for Energy-related Health
Research/South Campus Disposal Site, University of California, Davis, prepared for
University of California, Davis, September 4.

Weiss, 2009. 2008 Comprehensive Annual Water Monitoring Report for the Laboratory for Energy-
related Health Research/South Campus Disposal Site, University of California, Davis, Rev 0,
July.

Weiss, 2011. 2009 Comprehensive Annual Water Monitoring Report for the Laboratory for Energy-
related Health Research/Old Campus Landfill, University of California, Davis, Rev 0,
February 1.

Weiss, 2012. 2010 Comprehensive Annual Water Monitoring Report for the Laboratory for Energy-
related Health Research/South Campus Disposal Site, University of California, Davis, Rev 0,
March 16.

Weiss, 2013. Final 2011 Comprehensive Annual Water Monitoring Report for the Laboratory for

Energy-related Health Research/South Campus Disposal Site, University of California,
Davis, Rev A., March 18.

J\UCDavis\LEHR\1.6_Project_Plans\2011-13 Multiyear Sampling Plan\Rev_0\Final Multi-Year Sampling Plan.docx



Final Multi-Year Water Sampling Plan
Laboratory for Energy-related Health Research/Old Campus Landfill Rev. 0 3/18/2013
Figures and Tables

FIGURES

J:\UCDavis\LEHR\1.6_Project_Plans\2011-13 Multiyear Sampling Plan\Rev_0\Final Multi-Year Sampling Plan.docx



-

Weiss Associates I '@ I—

[

A
4
L]
I_.LDA
7
L1
Cal

1 $ A1
< . : /\\/“\\j{ S P
ammaulY o 1} Y
\; Pa / N =

' Footbridge

o~
SR
s
.
1
0
m
wn

SITY $F C !

T
@

————

——— -

—— ——— -
(APPROXIMATEI AREA SHOWN ON FIGURE 2):=
| %
N 52@{5
|48 | & I
® <,
o I s f
Piq N ) j f
| & 45— [ |
S S S,
S = 27
0 2,000 feet [ S = '[ —
[ ! | .
USGS 7.5' Series g M/
Merritt & Davis B N F 5
CA Quadrangles |
l‘ e N

Figure 1. Site Vicinity Map - Laboratory for Energy-related Health Research/Old Campus Landfill,
University of California, Davis

L:\UC Davis\LEHR\Figures\2010 Semi-Annual Groundwater Monitoring Report\UCDavis-SiteMap.ai 01/25/11



Inset A
DDC-5
DDC-64 ycp1-049 @
N UCD1-012
TP-2A
UcD1-050 UCD2-048
TP-5A
UCD1-009 TP-1A ©DDC 4
DDC-2 [/ &
TP-4A UCD1-051
©bbc-3
1"=70' /

g ————

e ——)

Old Davis Road

Ra

adium/Strontit
Treatment Systems

1 are:
- P)*JArea

JPucpt072 4

o1 ucn1.002
&ucp1-069,,UCD1-002 fa
7 UCD1-023 Pisposal

CD2-0£§
- 4%.ucp1

Trenches - Waste_Burial ™=

\Lé\-’/ S
Y

1
1
1
I
! UCD2-076
1
1
1
1
1
1
ucD1-058  UCD2-057
UCD2-075
11055
N UCD4-043
— UCD4-033 ) et =
22N UC[))‘Z-032 UCD2-074
J—
040
-041
See Inset B
UCD2-045
010

South Fork of Putah Creek

27C2

CrPMW1-025d

EW2-01

CrPMW1-025s

€ UCD4-044
& ucD1-028

/
ucb2.020 O\

CrPMW1-025i

CrPMW1-015i
CrPMW1-015d
CrPMW2-040b
CrPMW2-040a
CrPMW2-020

22k O

UCD2-046

® yeptos2 Inset B
|1
|1
||
|1
\
|
K
N N
K
\
||
|
|1
|1
||
I
i
0 800 | |
L I |
feet N
||
Explanation
&  HSU-1 monitoring well
@® HSU-1 density-driven convection well
®  Wastewater treatment plant groundwater monitoring well
-$- HSU-1 nested piezometer
(%) Abandoned HSU-1 monitoring well

HSU-2 monitoring well

HSU-2 extraction well for interim removal action system

Inactive injection well
HSU-4 monitoring well
Abandoned HSU-4 monitoring well

Storm water sample location
Agricultural well

NOF Q@

Abandoned agricultural well

|:| DOE area
|:| UC Davis area

|_ _ _: Approximate UC Davis property boundary

—> Surface water flow direction

Acronyms/Abbreviations:

DOE - United States Department of Energy
DSS - domestic septic system

HSU - hydrostratigraphic unit

UC Davis - University of California, Davis

Figure 2. Water Sampling Locations - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

T:\LEHR\Maps\UCDavis\GWMonitoring\2011\SamplePlan\WellLocIntro.mxd

3-7-2013



= J

¢ First Quarter 2011

A

3

(=) it

= |

N |
=== = UCD1-058

] J/"ﬁl_ | S s S e e e
See Inse T
| E—U ) 055 INSET
s L1C :
R | . FF‘JCD“_UZZ j Jl E_m]—m—mm 22N UCD1-049
:| P (8.57) ucmroq‘wﬁ_&)@j‘é)_ ; UCD1-019 ol UcD ﬂofgﬂmmw || O 7 —=====5
e N = R G e O i e ~
/ ﬁ\*}l—;&;ﬁ]ﬁ; ’ i ucﬁw@?#ﬂ]’m ﬁT[:’_ = SO,
(8:55)=;
@ LUAEDJ;UZB_JE] l GGUCDWVDDB
D Up[@@[j éx:mrosw
¥ Ucp-010
— UC[M.,D_Bz_l.‘:aprine:]:lrﬂ 0 100

¢ _UCDT018~=- s ﬁ,k e L L |
[ (9.69) = / feet =

Gucmfosm-l:evee-R e
“Road.
Road:;

Road|

Third Quarter 2011

IS_|

Old Davi

B R S ]

UCD1-058
\(-5.10)

P

UCD1-049
(-5.02) |

UCD1-012 I
(-5.00) |

i
gl & | e
—_?.-:-;~_=1T[:r_ o
'f

Q(?”'-Tﬁ /-37 o |
Luez_la_1[ozeD UCD(E?S,‘; UCD1-051
({E}DO (-5.09)
Ucpt-010m0— | s )
-/ ucD1-052 (7150 /
6.29 Caprine:[).rﬂ ?,f 100
UCHTo18 | |
=222 I / feet

Weiss A i m—

(@ WIT-1U f=____g
Ugm@zo:ﬁdﬂex_"__/ﬁ

('7—.6[9)'—_Wa \ I

A i

Second Quarter 2011

allga

UCD1-052
(5112)

&h

i

UCD1-058 |
e e o
\
Y
055 INSET o
UCD1-049
22N (7.32)
%] n UCD1-050 &
- J (7.55) ucD1-012
(7.45)
UCD1-009 ®
759 ® '(';‘_:42;‘051
O (M
UGD1-010
, 3672 0 100
L!JCDLDBA I I I
: /feet _________

& 22 Levgy
o "“"-T.“‘-r—.:.._ﬁ;-
CD1-034 REag~ s
(8:99)—""

South Fork of Putah Creek

4
( cml-
| U5,53)

Fourth

Quarter 2011

: /
T —UJEDA-023 J",
|_-=""UCD1-018"=== 5:5y
(6.42)

uCcD1-058
(4.80)
—— e
INSET
UCD1-049
22N (7.15%
B ucD1-050 &
2, _J (5.61) ucD1-012
(5.64)
U1 @  UCD1-051
(5.64) (5.42)
AR BT — S
CD1-064 0 100
>-59) \ ] ]
f f / feet I |

S—kevgy
(632)  Romghmamm e

UCD1-034
(6:94)

-
Explanation N
& Monitori Il Buildi . . — G dwater elevati tour, dashed wh ot .
Wgrs]{:vrvlgtge\rlvt?eatment plant - S(L;Lt;nlgork Putah Creek (1.00) Groundwater elevation, feet relative to mean sea level -0 inferred, feet relative to moan sea level < ﬁg‘g"%mdsm't’b:_e"'atr']?"s- "
® itori Groundwater elevation not used for Cotion i - hydrostratigraphic uni
grou.ndv.vater monitoring well — Road *  contouring (dry or anomalous) =P Groundwater flow direction, inferred UC Davis - University of California, Davis
& Monitoring well, not measured ~— Dirt road —) Surface water flow direction
%) itori .
Abandoned morutorlng well — Railroad —===—= UC Davis property boundary, approximately located
2 Abandoned agricultural well -+ Fence
0 1,000
L | |
Figure 3. Groundwater Elevations in HSU-1 — Four Quarters 2011 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis feet
T:\LEHR\Maps\UCDavis\GWMonitoring\2011\Sampleplan\PotenSur\HSU1\GW_HSU1.mxd 11-19-2012



22K | 22K
. o : ucD2-046 [
First Quarter 2011 s~ | Second Quarter 2011 s
____________ 0,
1
I e ' “
5 5 =l |
S 3 Qt?%g-i)so
UCD2-057 | UCD2-057 e
—_———, e e e — e e - Al —_———_—_——— e, b ]
i - X |
H \» It!éc‘g?-osg
X UCD2-032 (2.
: (At i irE 1, cozase o A \
iF Ell_Jﬂ_ﬂfLﬂﬂ_ﬂlmmnmﬂ o a g L 1 ) B —\
" __lcp2.g36=Feline:Rg I UCDZ 031 IT\ D2-040

040

{EHU{;I e IZB)
UCD2-03 UED2-045

7

|

|

|

467 |

J | l_(4 69 EWa. UG(Jlj (.07) |
@.39) —— & |
!

|

|

|

|

5 ] | UCD1/2- @%

!

|

uco I

= g\ucoz 030 I
UCD2:029

| Lﬁ_@wz mDD UCD2-045 |

2&6} |

|

1

|

|

|

|

‘939 uCD2- 03

22K
ucD2-046 []
4.83) @

Fourth Quarter 2011

22K
ucD2-046 [
(-8.86) &

Third Quarter 2011

3°) 3
10| 3|
o o
E |.E UCD2-076
3 g “ a
0 o i'
5 0
|
UCD2-057 UCD2-057 \»V |
(-8.33) I (5.27) Ve |
] [ T e P e e |
. |
.
I I
/ UCD2:059 lUcp2-059
" 1')GD2- [(10.17) (%‘31'2? 016 UCD2-032 | (5.09)
m . 22P1 w638 CD2-074 22P1
; = oN ST @y e Lt
lI[U[LﬂJUlUU 1 rbc%z_osﬂlﬂlwl By N
b )IE. UCD2:04 I __ &7y —===_-£“'_L,D2-0AU I
GI Uﬂ | ucm/ﬂ '})27 EW2 01 544) “
uu!a!/z 027- UCDz 03 '\Q I L—CDZ rsr UCD2-045 I
nre ((:8.18), , | (5 40) (5.25) I
n® D2-039| ycp2-029 EW2 01 LJI | UCD2-045 ! _ucoz 029 | {
Mﬁ_gpz 048 G094 (7 92) (-8.29) 29) (-10.25) I| (5.45) I
153) | |
! |
ej?&o;)’am !——Caprme D=0 I 20p2 I I
L.
\ | I
g —————-UCD2'035 :- 5, 11 | 1
5/79)7::;_( = 50)‘“-Levee I o i - L @yl TTTTXESe | e e gy T
(M) d-:;::,..*\,a“ =3 SR

Explanation N
& Monitoring well Building (1.00)  Groundwater elevation, feet relative to mean sea level —===—= UC Davis property boundary, approximately located Note:
; :Extrzta.ctio.n .wetl.l for inﬁerim removal action system  mm South Fork Putah Creek * (((-I-jrrcs)lugrdg\rl]%t%ra%%\/sa)ttlon not used for contouring Acronyms/Abbreviations: Wells UCD2-074, UCD2-075, and UCD2-076
nac.lve. injection we ~— Road 10 Groundwater elevation contour, dashed where HSU - hydrostratigraphic unit . were installed in November 2011 and are only
& Monitoring well, not measured - Dirt road inferred, feet relative to mean sea level UC Davis - University of California, Davis shown in the fourth quarter. However, water level
0 Agricultural well — Railroad =P Groundwater flow direction, inferred data from :Ihes'etr:hr;e We"TI werz not collecr:ed
o i . ' concurrently with other wells and are not shown.
Abandoned agricultural wel Fence % Surface water flow direction 0 1,000
L | |
Figure 4. Groundwater Elevations in HSU-2 — Four Quarters 2011 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis feet

T:\LEHR\Maps\UCDavis\GWMonitoring\2011\SamplePlan\PotenSuriHSU2\GW_HSU2.mxd 3-7-2013



T

First Quarter 2011

5 e |

%~ Old Davis Road!

il
|1
|UcD4-047
|(-20.22)
Al 9 22P1
| ) Yl

CD4-047

1 UCD4-0 p 22p1 |
UCD4-043

%uemaow = L A |

Eﬁ.ﬂl.ﬂl] 11 N |

i) | I

UCD4-043

UCD4-033  (-15.09) \ _\_
=== (==

| 2

1 1 |
= -

~ o P |

|

I\ |

|

|

|

|

|

|

|

|

|

Rl

\'163

@‘%@@D@? |

00000

—Gl-

At
000

i
gﬁapri ne:Dr——"_)

27C2

Third Quarter 2011 Fourth Quarter 2011

|
i

4

T |

I
Il

£
Y

£
Y

:

e e e e e R

B | n
(DO R 1UCD4-047 R |UCD4-047
[ e Al |JuCD4-042 UCD4-043 521.11) Al |JucD4-042 UCD4-043 gma)
Wl 208/ arie) 8 o [t e thj (e @79 za
L wwl{;%ﬂjm@hﬁ—xﬁ SRS = ;’Z' L Ell_JTl_ﬂUll_IﬂJIlJ[LﬂﬂH!zz%Ujmmﬁj'—_\_ = \\’552'
Fe—m==————=utpeoid T | iyttt 1 * e S
i L, I[DE‘D@‘M (-20.85) h | Lol f, llga;“mu (4!89) ||
e > | fn BT AME |
| |
| |

(masane

| e

JC0000

22P2

|
I
eaprine:Dr._r—_f) I
|
]

Explanation

& Monitoring well Buildin (1.00) Groundwater elevation, feet relative to mean sea level N

Hori ’ 2 1.0 Groundwater elevation contour, dashed where Acronyms/Abbr_eviatic_ms:_
& Monitoring well, r.10t.measured 3 South Fork Putah Creek inferred, feet relative to mean sea level HSU - hydrostratigraphic unit
@ Abandoned monitoring well — Road = Groundwater flow direction, inferred UC Davis - University of California, Davis
O Agricultural weII. - Dirtroad - Surface water flow direction
2 Abandoned agricultural well — Railroad UC Davis property boundary, approximately located

- Fence "t 0 1,000
L | |
Figure 5. Groundwater Elevations in HSU-4 — Four Quarters 2011 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis feet

T:\LEHR\Maps\UCDavis\GWMonitoring\2011\SamplePlan\PotenSuriHSU4\GW_HSU4.mxd 3-7-2013



Weiss Associat m—

| 5 4 C ) I R LH ‘ o — i
» L=l / g ‘ SN T \/‘ [ ~J \==—ucp1-061 ] g
J ( — -
g 2 - G UCD1-058
SN = i | | | . -
1 S SN —— i — —_————— = — e s e e e o S e e R S e
/ 1 / — TrotterWay_ 1
|
y:
# / | J\, |
Y. 4 | i
’ / o la
/ & — = S S .
y 7 ‘ ‘ & UCD1-055 |
£ ' ]I [ R i I
s s | { I
/ / | | , alo ( N o—] m—] — ) \ I
| ] R P—
1 | - r N\ 1
g £ 1
e | )
/e d Wl ) { !
e | / | 1
7/ / ]“‘z\‘\ll | = | dh qp [~ 22N !
/ s EP AN I a1 ‘ Jraf 1
/4 N, /
ucD1-073 | = lucoto0t L ucD1-019 )
/ ’ ) 110 == i I
g: r ]\ - ) —~ Feline Road = 1
,/ 4 _ 50" - |ucpion) 3 | r D % ]
P ) I |
/ 4 _- Dryw.e‘"S/T bsstf - | UCD1-053 / \ INSET
y N \ [ - See Inset uCD1-025 / —_—
e ucp1losa osslo |- _ V /
/’ : [pss o fRUCD=005 Y s 021 = uCD1-028 ,I
/ ucm‘-o\zz_ ) psse\| @ / o /
// U%[in-ooe 7 UCD1-072 e% UCD1-052 // UCD1-049
el L — N\
| / uUCD1-050
Radgm/Stror_!;th“ ! UcD1-068 "~ Ji—— N8 | | /i '—"/—ﬁ 4 ucD1-012
Deatment Sysfems] | J &/ ucpiodz DSS 7/ SUCD1-066 ucD1-011 //
IArea| | DSS'4 Western ) e fa G ~ / & UCD1-009
| I | ; Dog Pens UCP1:002  EIEN \  Easternf; 'J UcD1-010 ,
| DSS 3 Trenches QDQ UCD1-051
e [ N _ B
& UCD1-069  DOE I J T Capring®*t. ) / 70
YCD1-013 i \! +UCD1-023 D'sé"’sa' | ucp1-00s [ - = |J // 0.
/ =P uCD1-013 &/ : y
| UCD1-070 I | g ,
s G Eastern - ucD1-064 _~
N UCDT 00 e : RREGED T Lanatl & /,’ 0
—_———__ Southern— e UCD1-065 Landfill < ‘ No. 3 PRe |
Trenches— Waste Burial_ | ~ Unit No. 1 R - [ [ |
_Holes_ ‘\5_ J‘g“ ’,’
UCD1-034 L — g ~~~_.-‘-'-?(z§——:_ i _._—”’
) - ?’0‘\)‘ _____________
South Fork Putah Creek ﬁ
T — B e e O
p—|
|
1
|
1
1
| N
|
1
1
|
UCD1-063 | 0 650
i | ] |
i Feet
e g s e e e B g e L — O -

Explanation
% Well was only sampled in 2011

% Well was sampled in 2011 and will be sampled annually
& Well was sampled in 2011 and will be sampled semi-annually

as part of DOE monitoring program

% Well was sampled in 2011 and will be sampled in 2013

& Monitoring well, not sampled

@ Abandoned monitoring well
2 Abandoned agricultural well

Figure 6.

UC Davis area — Road

DOE area Dirt road

Building Railroad
Fence

3 South Fork Putah Creek

1 UC Davis property boundary,
approximately located

“~ Total Chromium isoconcentration contour based on highest of four quarters
of 2011 data (pg/L), approximately located, dashed where inferred
Total Chromium isoconcentration contour based on highest of four quarters
of 2010 data (pg/L), approximately located, dashed where inferred

—> Surface water flow direction

Proposed Groundwater Sampling Locations for Total Chromium in Groundwater from HSU-1 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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% Well was sampled in 2011 and will be sampled in 2013 DOE area — Railroad Total Chromium isoconcentration contour based on highest of four quarters DSS - domestic septic system
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and will be sampled during three additional quarters of 2012 and once in 2013 . —> Surface water flow direction UC Davis - University of California, Davis
Building ug/L - micrograms per liter

& Monitoring well, not sampled
& Extraction well for interim removal action system
& Inactive injection well

Figure 7.

= South Fork Putah Creek

! UC Davis property boundary,
approximately located

Proposed Groundwater Sampling Locations for Total Chromium in Groundwater from HSU-2 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Explanation
% Well was only sampled in 2011 UC Davis area — Road - Chloroform isoconcentration contour based on highest of four quarters Acronyms/Abbreviations:
% Well was sampled in 2011 and will be sampled annually DOE area Dirt road of 2011 data (ug/L), approximately located, dashed where inferred DOE - United States Department of Energy
& Well was sampled in 2011 and will be sampled semi-annually Building Railroad Chloroform isoconcentration contour based on highest of four quarters DSS - domestic septic system
as part of DOE monitoring program B9 South Fork Putah Creek Fence of 2010 data (ug/L), approximately located, dashed where inferred HSU - hydrostratigraphic unit
% Well was sampled in 2011 and will be sampled in 2013 ) — Surface water flow direction UC Davis - University of California, Davis
& Monitori Il, not led r=" UC Davis property boundary, Mg/L - micrograms per liter
onitoring well, not sample approximately located
2 Abandoned monitoring well
2 Abandoned agricultural well
Figure 8. Proposed Groundwater Sampling Locations for Chloroform in Groundwater from HSU-1 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Explanation
% Well was sampled in 2011 and will be sampled annually 4 Abandoned agricultural well — Road “~ Chloroform isoconcentration contour based on highest of four quarters Acronyms/Abbreviations:
S Well was sampled in 2011 and will be sampled in 2013 O Agricultural well —- Dirt road of 2011 data (pg/L), approximately located, dashed where inferred DOE - United States Department of Energy
& Monitoring well was sampled in 2011 and January 2012 _ DOE area — Railroad Chloroform isoconcentration contour based on highest of four quarters DSS - domestic septic system
and will be sampled during three additional quarters of 2012 and once in 2013 1 UC Davis area — Fence of 2010 data (ug/L), approximately located, dashed where inferred HSU - hydrostratigraphic unit
& Monitoring well, not sampled S T ’ UC Davis - University of California, Davis
Building — Surface water flow direction ug/L - micrograms per liter

& Extraction well for interim removal action system

 Inactive injection well 3 South Fork Putah Creek

1 UC Davis property boundary,
approximately located

Figure 9. Proposed Groundwater Sampling Locations for Chloroform in Groundwater from HSU-2 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Explanation
& Well was only sampled in 2011 UC Davis area ~ Road = Nitrate (as N) isoconcentration contour based on highest of four quarters Acronyms/Abbreviations:
% Well was sampled in 2011 and will be sampled annually DOE area Dirt road of 2011 data (mg/L), approximately located, dashed where inferred DOE - United States Department of Energy
& Well was sampled in 2011 and will be sampled semi-annually Building Railroad Nitrate (as N) isoconcentration contour based on highest of four quarters DSS - domestic septic system
as part of DOE monitoring program B9 South Fork Putah Creek Fence of 2010 data (mg/L), approximately located, dashed where inferred HSU - hydrostratigraphic unit
% Well was sampled in 2011 and will be sampled in 2013 . —> Surface water flow direction mg/L - milligrams per liter
& Monitorl I not led ' UC Davis property boundary, N - nitrogen
onitoring well, not sample ; ; . . I .
9 not samp approximately located UC Davis - University of California, Davis
2 Abandoned monitoring well
2 Abandoned agricultural well

Figure 10. Proposed Groundwater Sampling Locations for Nitrate (as Nitrogen) in Groundwater from HSU-1 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Explanation
% Well was only sampled in 2011 4 Abandoned agricultural well — Road - Nitrate (as N) isoconcentration contour based on highest of four quarters
% Well was sampled in 2011 and will be sampled annually O Agricultural well —- Dirt road of 2011 data (mg/L), approximately located, dashed where inferred
& \’\/AVeII.qu samﬁled in 2011|a3(_:i V\glcl)1b1e saéanled in 2%132 DOE area — Railroad Nitrate (as N) isoconcentration contour based on highest of four quarters
¢ omtqrmg well was sampied In Aand January . 1 UC Davis area — Fence of 2010 data (mg/L), approximately located, dashed where inferred
and will be sampled during three additional quarters of 2012 and once in 2013 o o
o Building —> Surface water flow direction
& Monitoring well, not sampled
. . . . 3 South Fork Putah Creek
& Extraction well for interim removal action system . .
% Inactive injection well r=uc DaY'S property boundary,
approximately located

Figure 11. Proposed Groundwater Sampling Locations for Nitrate (as Nitrogen) in Groundwater from HSU-2 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

Acronyms/Abbreviations:

DOE - United States Department of Energy
DSS - domestic septic system

HSU - hydrostratigraphic unit

mg/L - milligrams per liter

N - nitrogen

UC Davis - University of California, Davis
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Explanation
& Well was only sampled in 2011 UC Davis area ~ Road "~ Carbon-14 isoconcentration contour based on highest of four quarters Acronyms/Abbreviations:
& Well was sampled in 2011 and will be sampled annually DOE area Dirt road of 2011 data (ug/L), approximately located, dashed where inferred DOE - United States Department of Energy
& Well was sampled in 2011 and will be sampled semi-annually Building Railroad Carbon-14 isoconcentration contour based on highest of four quarters DSS - domestic septic system
as part of DOE monitoring program Fence of 2010 data (pg/L), approximately located, dashed where inferred HSU - hydrostratigraphic unit

& Monitoring well, not sampled

3 South Fork Putah Creek

—> Surface water flow direction

2 Abandoned monitoring well

1 UC Davis property boundary,
approximately located

4 Abandoned agricultural well

Figure 12. Proposed Groundwater Sampling Locations for Carbon-14 in Groundwater from HSU-1 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

UC Davis - University of California, Davis
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Explanation
& Well was only sampled in 2011 DOE area — Road — Surface water flow direction Acronyms/Abbreviations:
% Well was sampled in 2011 and will be sampled annually 1 UC Davis area —- Dirt road DOE - United _States.Department of Energy
& Monitoring well, not sampled Building — Railroad DSS - domestic §ept|c g.yste.m
— Fence HSU - hydrostratigraphic unit

& Extraction well for interim removal action system

# Inactive injection well
2 Abandoned agricultural well
O Agricultural well

= South Fork Putah Creek

' UC Davis property boundary,
approximately located

Figure 13. Proposed Groundwater Sampling Locations for Carbon-14 in Groundwater from HSU-2 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

UC Davis - University of California, Davis
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Explanation
% Well was only sampled in 2011 UC Davis area — Road —> Surface water flow direction Acronyms/Abbreviations:
% Well was sampled in 2011 and will be sampled annually DOE area Dirt road DOE - United States Department of Energy
& Monitoring well, not sampled Building Railroad DSS - domestic geptlc §yste.m
Fence HSU - hydrostratigraphic unit

@ Abandoned monitoring well
4 Abandoned agricultural well

3 South Fork Putah Creek

' UC Davis property boundary,
approximately located

UC Davis - University of California, Davis

Figure 14. Proposed Groundwater Sampling Locations for Tritium in Groundwater from HSU-1 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Figure 15. Proposed Groundwater Sampling Locations for Tritium in Groundwater from HSU-2 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

UC Davis - University of California, Davis
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Figure 16. Proposed Groundwater Sampling Locations for 1,4-Dioxane in Groundwater from HSU-1 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Figure 17. Proposed Groundwater Sampling Locations for 1,4-Dioxane in Groundwater from HSU-2 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

Acronyms/Abbreviations:

DOE - United States Department of Energy
DSS - domestic septic system

HSU - hydrostratigraphic unit

UC Davis - University of California, Davis
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Figure 18. Proposed Groundwater Sampling Locations for 1,2,3-Trichloropropane in Groundwater from HSU-1 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Figure 19. Proposed Groundwater Sampling Locations for 1,2,3-Trichloropropane in Groundwater from HSU-2 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Table 1. UC Davis Water Sampling Plan by Well and Analyte - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

Radiological Analytes Chemical Analytes Other Analytes
HSU or Other Number of Volatile Organic Nitrate (as 1,2,3- Electrical Title22 [Total Suspended

Descriptor Wells Wells Groundwater Level Tritium Carbon-14 Compounds Nitrogen) Total Chromium *|1,4-Dioxane | Trichloropropane Conductivity Metals Solids Sulfate Alkalinity Anions Cations

HSU-1 UCD1-001 1 Q - - - - - - - - - - - - - -

UCD1-003 1 Q - - - - - - - - - - - - - -

UCD1-004 1 Q - - - - - - - - - - - - - -

UCD1-005 1 Q - - - - - - - - - - - - - -

UCD1-006 1 Q - - - - - - - - - - - - - -

UCD1-008 1 Q - - - - - - - - - - - - - -

UCD1-009 1 Q - - - - - - - - - - - - - -

UCD1-010 1 Q - - 13 12/13 12/13 - - FM - - - - - -

uCD1-011 1 Q - - 13 13 12/13 12 - FM - - - - - -

UCD1-012 1 Q - - 12/13 12/13 12/13 - - FM - - - - - -

ucD1-013" 1 Q 12/13 12/13 13 12/13 12/13 12 - FM - - - - - -

ucD1-018 1 Q - 12 () - 12 (S)/13 12 (S)/13 - - FM - - - - - -

UCD1-019 1 Q - - 13 13 13 - - FM - - - - - -

UCD1-020 1 Q - - - -- - - - - - - - - - -

UCD1-021° 1 Q - 12 () 13 12 () 13 . . FM - - - - - -

UCD1-022 1 Q - - - - - - - - - - - - - -

UCD1-023" 1 Q - 12(s) - 12 (S) - - - FM - - - - - -

UCD1-024 1 Q - - - - - - - - - - - - - -

uCD1-025 1 Q - - - 12/13 12/13 12/13 - FM - - - - - -

uCD1-027 3 Q - - - - - - - - - - - - - -

uCD1-028 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD1-034 1 Q - - - -- - - - - - - - - - -

UCD1-049 1 Q - - 12/13 - 13 - - FM - - - - - -

UCD1-050 1 Q - - 12/13 -- 13 - - FM - - - - - -

UCD1-051 1 Q - - 12/13 12/13 12/13 - 12/13 FM - - - - - -

UCD1-052 1 Q - - 13 13 13 - - FM - - - - - -

UCD1-053 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD1-054 1 Q - - - - 12 (S) - - FM - - - - - -

UCD1-055 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD1-058 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD1-061 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD1-062 1 Q - 12/13 - 12/13 12/13 - 12/13 FM - - - - - -

UCD1-063° 1 Q - 12 (S) - 12 (5)/13 12 (5)/13 N N FM = N N N = N

UCD1-064 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD1-065 1 Q - 12/13 - - - 12 - FM - - - - - -

UCD1-066 1 Q - 12/13 - 12/13 12/13 12/13 12/13 FM - - - - - -

UCD1-067 1 Q - 12/13 12/13 12/13 12/13 12/13 - FM - - - - - -

UCD1-068" 1 Q - 12 (S) 12 (S) 12 (S) 12 (S) -- -- FM - -- - -- - --

UCD1-069" 1 Q - 12 () 12 () 12(9) - - - FM - - - - - -

ucD1-070° 1 Q - 12(§) - 12(S) - - - FM - - - - - -

ucb1-071° 1 Q - - - 13 12(9) . . FM - . . - - -

UCD1-072° 1 Q - 12 (S) 12(S) 12 (S) 12 (S) - - FM - - - -- - -

UCD1-073" 1 Q - 12(S) - 12 (9)13 12 (9)13 - - FM - - - - - -

HSU-2 UCD2-007 1 Q - - - 13 - - - FM - - - - - -

UCD2-014 1 Q 12/13 12/13 - 13 13 - - FM - - - - - -

UCD2-015 1 Q - - - - - - - - - - - - - -

UCD2-016 1 Q - - - - - - - - - - - - - -

UCD2-017 1 Q - - - 13 13 - - FM - - - - - -

UCD2-026 1 Q - - - - - - - - - - - - - -

UCD2-027 1 Q - - - - - - - - - - - - - -

UCD2-029 1 Q - - 12/13 12/13 12/13 - - FM - - - - - -

UCD2-030 1 Q - - 12/13 12/13 12/13 - - FM - - - - - -

UCD2-031 1 Q - - - - - - - - - - - - - -

UCD2-032 1 Q - - 13 12/13 12/13 - - FM - - - - - -

UCD2-035 1 Q - - - - - - - - - - - - - -

UCD2-036 1 Q - - - - - - - - - - - - - -

UCD2-037 1 Q - - - 13 13 - - FM - - - - - -

UCD2-038 1 Q - - - - - - - - - - - - - -

UCD2-039 1 Q - 12/13 - 12/13 12/13 - - FM - - - - - -

UCD2-040 1 Q - - 12/13 12/13 12/13 - - FM - - - - - -

UCD2-045 1 Q - - 12/13 12/13 12/13 - - FM - - - - - -

UCD2-046 1 Q - - 12/13 12/13 12/13 - - FM - - - - - -

UCD2-048 1 Q - - 12/13 13 13 - 12/13 FM - - - - - -

UCD2-056 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD2-057 1 Q - - - 12/13 12/13 - - FM - - - - - -

UCD2-059 1 Q - - 12/13 12/13 12/13 - - FM - - - - - -

UCD2-060 1 Q - - - - - - - - - - - - - -

UCD2-074° 1 Q -- -- Q/13 Q/13 Q/13 -- -- FM Q -- - Q Q Q

ucD2-075° 1 Q - - Q13 Q13 Q13 - - FM Q - - Q Q Q

ucD2-076° 1 Q - - Q13 Q13 Q13 - - FM Q - - Q Q Q

HSU-4 UCD4-041 1 Q - - 12 - -- -- -- FM - - - - - -

UCD4-042 1 Q - - 12 - - - - FM - - - - - -

UCD4-043 1 Q - - 12 - - - - FM - - - - - -

UCD4-044 1 Q - - 12 - - - - FM - - - - - -

UCD4-047 1 Q - - 12 - -- -- -- FM - - - - -- -

DDC Wells® DDC-1-A, B, and C 3 Q -- -- 12/13 -- -- -- -- FM -- -- -- -- -- --

and DDC-2-A, B, and C 3 Q - - - - - - - -- - - - - -- -

Piezometers DDC-3-A, B, and C 3 Q -- -- -- -- - - - - - - - - - -

DDC-4-A, B, and C 3 Q - - - - - - - - - - - - - -

DDC-5-A, B, and C 3 Q - - 12/13 - - - - FM - - - - - -

DDC-6-A, B, and C 3 Q - - - - - - - - - - - - - -

TP-1A, -1B, and -1C 3 Q - - - - - - - - - - - - - -

TP-2A, -2B, and -2C 3 Q - - - - - - - - - - - - - -

TP-3A, -3B, and -3C 3 Q - - - - - - - - - - - - - -

TP-4A, -4B, and -4C 3 Q - - - - - - - - - - - - - -

TP-5A, -5B, and -5C 3 Q - - - - - - - - - - - - - -

Treatment Plant| WT-2D 1 Q - - - - - - - - - - - - - --

Wells WT-3D 1 Q - - - - - - - - - - - - - -

IRA Effluent (EW2-01) 1 Q - - Q - Q - - FM Q Q Q - - -

Notes:

 Wells sampled for total chromium will also be sampled for iron.

® Well sampled by DOE in 2011 for additional analytes per the Remedial Design/Remedial Action Workplan; DOE sampling plan for 2012  is shown in Table 3.
¢ Well UCD2-074 was re-installed in January 2012; hence the well will be sampled during four quarters of 2012 and once in 2013.

¢ Wells that were installed/sampled in November/December 2011; these wells will also be sampled during three quarters of 2012 and once in 2013.

¢ Operational DDC wells will be sampled semi-annually.

Constituent (chloroform, nitrate, or chromium only) has an increasing concentration trend over time; see Appendix B for details
Sample (chloroform, nitrate, or chromium only) from well has historically contained constituent concentration that is at or above the regulatory comparison criteria.
Well will be sampled quarterly.

(S) Well will be sampled semi-annually as part of the DOE program.

- Not analyzed or proposed for analysis.

12 Well will be sampled in November/December 2012. The total number of wells to be sampled is 52.

13 Well will be sampled in November/December 2013. The total number of wells to be sampled is 46.

FM Field measurement of electrical conductivity will be conducted each time well is sampled.

Acronyms/Abbreviations:

DDC - density-driven convection system
DOE - United States Department of Energy
HSU - hydrostratigraphic unit

IRA - interim removal action

Reference:
DOE 2010. Remedial Design/Remedial Action Work Plan for the Former Laboratory for Energy-Related Health Research Federal Facility, University of California, Davis, November.
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Table 2. Changes to the DOE Areas Water Monitoring Program, 2011 to 2012 - Laboratory for Energy-related Health Research/Old Campus Landfill,
University of California, Davis

Well

Area
Monitored

Program
Year

Radiological Analysis

Chemical Analysis

Americium-241

Beta, Gross
Carbon-14
Cesium-137
Potassium-40
Radium-226

Strontium-90

Uranium-238

Aluminum
Benzene

Chloroform

Chromium, Hexavalen|

Chromium, Total

Copper

1,1-Dichloroethane
Formaldehyde

Iron

Manganese

Mercury

Molybdenum

[Nickel

Nitrate (as Nitrogen)

Selenium

Silver

Zinc

UCD1-013

Eastern Dog
Pens

2011

2012

»> | > [Chlordane

»> | > [Dieldrin

UCD1-018

Background

2011

UCD1-021

Ra/Sr System
and DSS 5

/e)

B

oo

8l -

o)

UCD1-023

Southwest
Trenches

<l

UCD1-054

Dry Wells

UCD1-063

Background

UCDI1-068

Ra/Sr System
and DSS 4

UCDI1-069

DSS 3

2011

2012

2N e

UCD1-070

Southwest
Trenches

2011

UCDI1-071

Dry Wells and
DSS 1

=)

UCD1-072

Ra/Sr System
and DSS 6

UCD1-073

Background

Notes:

No change in sample frequency

_ Decrease in sample frequency

Increase in sample frequency

New constituent

Acronyms/Abbreviations:

A - annual
DSS - domestic
Q - quarterly

septic system

Ra/Sr - radium/strontium

S - semi-annual

JAUCDavis\LEHR\1.6_Project_Plans\2011-13 Multiyear Sampling Plan\Rev_0\Tables\Table 2 - DOE PlanChanges.xlsx
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Table 3. 2012 DOE Sampling Plan - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

5 .
S o =

g 5 5 %

3 3 5 3 9 .‘g P

8 Q@ ©n o~ FQE mn Hn -E‘ 1) g 4 g| 8 g g

S g E 2 2 9 E E g 5 2 g 2 £ Q £ q

§ 23588t t22EFfy£Y F5E2.:2c:E 2%

RESES s £ 22 eSE2Ezx£:82258 58 5 E o

— -— o 5 @ = = = b= o— b o o= = > i) — — =]
Well Name - < < 2RSS CE00CCAEESSSEZELRE B 5N
UCD1-013 A A
UCD1-018* S| A S|S|S Q| S| S S|ISIS|Q[S]JA[S]|A QIS|[S]|S| A
UCD1-021 Al A S S S
UCD1-023 S A S A
UCD1-054 S S| S S| S S| S
UCD1-063 S| A s|s|s S|s S[s|s|Q|ls|a|s|[Aa]ls|Q|s]|s]|s]| A
UCD1-068 AlA S|s S|Ss|A S AlS[A[S]Q S
UCD1-069 S[s sS[s S S S[s[s S S| A A S
UCD1-070 S| S A S| A S| A
UCDI-071 A S|s S Qs s|ols A S| s[s
UCD1-072 S| A S| S S|S|S S S|A|S S
UCDI1-073" S| A S|s|s S|s s|s|{s|ofs|als|a|ls|o|s]|s]|s]| a
Notes:

monitoring-only constituent

additional constituent

constituent of concern

* Well is considered "background"
b Analytes/locations are shown graphically on Figures 3, 5, and 7

¢ Potassium-40 is a naturally occurring constituent and is being investigated as a possible reason for elevated gross beta in on-Site wells

Acronyms/Abbreviations:

A - annual
Q - quarterly
S - semi-annual

lofl
J:\UCDavis\LEHR\1.6_Project_Plans\2011-13 Multiyear Sampling Plan\Rev_0\Tables\Table 3 - DOE 2012 Sampling Plan.xlsx
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