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Executive Summary 

This 2006/2007 Winter/Spring Semiannual and Annual Report (Report) documents the 
waste disposal and environmental monitoring activities conducted at the Simi Valley 
Landfill and Recycling Center (SVLRC) from October 1, 2006, through March 31, 2007 (the 
winter/spring semiannual monitoring period). This Report also addresses the annual 
reporting requirements for the 2006/2007 annual monitoring period (April 1, 2006, through 
March 31, 2007). 

Purpose and Scope 
The SVLRC is an active Class III municipal solid waste management facility. Waste disposal 
and environmental monitoring currently are conducted at SVLRC in general accordance 
with the following documents:  

• Order No. R4-2003-0152 (Waste Discharge Requirements [WDRs] for the SVLRC), 
adopted by the Regional Water Quality Control Board (Regional Board) at a public 
meeting on December 4, 2003 

• Monitoring and Reporting Program (M&RP) No. CI-5643, adopted by the Regional 
Board on December 4, 2003 

The purpose of this report is to comply with the semiannual and annual data evaluation and 
reporting requirements of Order No. R4-2003-0152 and M&RP No. CI-5643. The SVLRC is 
currently in a detection monitoring program (DMP) as defined in Article 20420, Title 27, of 
the California Code of Regulations. 

The following groundwater monitoring events were conducted during the 2006/2007 
winter/spring semiannual monitoring period as specified in Tables 1 and 2 of M&RP 
No. CI-5643: 

• Fourth Quarter 2006 Groundwater Monitoring Event 
• Winter/Spring 2007 Semiannual and Annual Groundwater Monitoring Event 
• Winter/Spring 2007 Annual Leachate Monitoring Event 
• Winter/Spring 2007 Semiannual and Annual Groundwater Monitoring Resampling 

Event (two independent samples) 

The Fourth Quarter 2006 Groundwater Monitoring Event occurred on September 25, 2006. 
The Winter/Spring 2007 Semiannual and Annual Groundwater Monitoring Event and the 
Winter/Spring 2007 Annual Leachate Monitoring Event were performed concurrently the 
week of January 8, 2007. The Winter/Spring 2007 Semiannual and Annual Groundwater 
Monitoring Resampling Event (Samples 1 and 2) occurred on March 13 and 14, 2007, 
respectively. The groundwater elevation and chemistry monitoring results are summarized 
below. The results of the leachate collection and treatment monitoring information and 
waste disposal information are provided in the main report. 
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EXECUTIVE SUMMARY 

Groundwater Elevation Results 
Groundwater elevations were measured semiannually from the following Point of 
Compliance (POC) wells and piezometers as specified in Table T-1 of M&RP No. CI-5643: 

• Main Landfill 
− Wells: M-01ARD, WM-09, E-22, E-29, E-28RD4, WM-02RD, S-07E, S-01RD, E-25, E-15 
− Piezometers: WM-07, WM-08, E-14, WM-05, E-12, E-20, W-09 

• Cell D 
− Wells: E-17RD, WM-04RD 

In addition, groundwater elevations were measured quarterly to evaluate whether 
groundwater elevations were above or below the base of the canyon. Quarterly 
groundwater elevations were measured on September 25, 2006 (fourth quarter 2006), and on 
January 8, 2007 (first quarter 2007). The elevations of groundwater in the nine perimeter 
POC monitoring wells were not below the base of the historical canyon for the quarterly 
data. Consequently, no additional sampling is required as provided in Section II(C)(6)(a) of 
the M&RP. 

The quarterly groundwater elevations and interpreted groundwater flow directions are 
consistent with historical data. Groundwater flow from the ridge tops encircling the main 
canyon of SVLRC is interpreted to be through the sandstone units of the Sespe Formation 
toward former canyon bottom and alluvium, which act as a groundwater discharge point 
for the site to the south. The alluvial zone acts as the preferred migration pathway for 
alluvial groundwater and leachate constituents due to the large contrast in permeability 
between the alluvium and the underlying Sespe Formation. 

Groundwater Chemistry Results 
Groundwater samples were collected the week of January 8, 2007, from the following wells 
for analysis as required in Table T-1 of M&RP No. CI-5643: 

• Twelve groundwater samples from the landfill POC wells (E-15, E-22, E-25, E-28RD4, 
E-29, S-01RD, S-07E, WM-02RD, WM-09, M-01ARD, E-17RD, and WM-04RD) were 
collected for the analysis of the following parameters as specified in Table T-2 of M&RP 
No. CI-5643: 

- Field Parameters 
- Indicator Parameters 
- Supplemental Parameters 
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Statistical analysis revealed the following initial exceedences for indicator or supplemental 
parameters: 

Indicator Parameters 

• E-17RD – Total Dissolved Solids 
(TDS), Sulfate 

• S-07E - Chloride, Sulfate 
• WM-09 – TDS 

Supplemental Parameters 

• E-12 – Biological Oxygen Demand (BOD) 
• E-28RD4 – BOD 
• E-29 – BOD 
• E-17RD – Dissolved Calcium, Dissolved 

Magnesium, Dissolved Potassium 

 

The following organic constituent was the only contaminant detected, except for 
constituents related to naturally occurring crude or common laboratory contaminants, 
which have been explained in the 2001 Optional Demonstration Report: 

• S-07E – Benzene 

The detection was between the method detection limit (MDL) and the reporting limit (RL). 
Well S-07E was not resampled for benzene because the detection of one volatile organic 
compound (VOC) below the MDL does not trigger a resample event as stated in 
Section II(C)(8)(a)(ii) of the M&RP. Verification resampling was performed for wells 
E-17RD, S-07E, and WM-09 for the indicator parameter exceedences. Wells with only 
supplemental parameter exceedences (wells E-12, E-28RD4, and E-29) were not resampled. 
The supplemental parameter exceedences for well E-17RD were not resampled.  

The following resampling was performed in March 2007. 
 

Well Pump 
Resample Event 1 

March 13, 2007 
Resample Event 2 

March 14, 2007 

E-17RD No TDS, Sulfate TDS, Sulfate 

S-07E No Chloride, Sulfate Chloride, Sulfate, 

WM-09 Yes TDS TDS 

 
Two discrete samples were collected and analyzed for the resampling events for 
wells E-17RD, S-07E, and WM-09.  

E-17RD Resampling Results 
Total dissolved solids and sulfate were confirmed exceedences at well E-17RD since both 
resample events were greater than the concentration prediction limits. The exceedences can 
be attributed to the groundwater chemistry at well E-17RD evolving from a sodium 
bicarbonate-type groundwater to a sodium chloride-type groundwater with increasing TDS. 
These two chemistry types naturally occur on either side of well E-17RD, so this appears to 
be a natural progression that is not related to any potential release from the landfill. The 
increasing trends of TDS, sulfate, and other major ions was occurring at the time of 
installation of Well E-17RD in 2004 and was prior to any waste placement in Cell D. These 
increases in TDS, sulfate, dissolved sodium, and other major ions are documented in the  
 
Optional Demonstration Report submitted to the Regional Board on December 8, 2006 
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(CH2M HILL, 2006a). Therefore, these exceedances are not attributed to a release from the 
landfill. 

As discussed with the Regional Board and documented in a follow-up letter dated 
April 9, 2007, Waste Management intends to update the concentration limits for 
wells WM-04RD and E-17RD in August/September, instead of every 2 years. These wells 
were installed in February/March 2004 for the Cell D expansion area, and the required 
initial eight background samples were collected and analyzed from March to October 2004. 
This change in water type appears to be continuing. Updating the concentration limits 
yearly will result in a more representative background dataset. Therefore, Waste 
Management plans to conduct annual concentration limit updates for these wells until the 
dataset includes 8 years of monitoring results. The concentration limits to be updated in 
August/September will be used to analyze the groundwater chemistry data for the 
upcoming summer 2007 sampling event.  

S-07E Resampling Results 
Sulfate was a confirmed exceedence at well S-07E. For chloride at well S-07E, the first 
resample event confirmed an initial exceedence (fail); however, the second resample event 
was not an exceedence (i.e., a pass). The initial exceedence of chloride and the confirmed 
exceedence of sulfate can be attributed to the recent increase of the yearly precipitation and 
the fluctuations in the monthly precipitation. Increases in TDS and other general chemistry 
ions with increased precipitation are documented in the Optional Demonstration Report 
prepared for other similar historical initial exceedences (CH2M HILL, 2005a). Therefore, the 
initial exceedence is not attributed to a release from the landfill. 

WM-09 Resampling Results 
Total dissolved solids were not in exceedence at well WM-09. Both resample events were 
less than the concentration prediction limit. 
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1. Introduction 

This 2006/2007 Winter/Spring Semiannual and Annual Report (Report) was prepared by 
CH2M HILL on behalf of Waste Management Inc. (WMI) for submittal to the California 
Regional Water Quality Control Board – Los Angeles Region (Regional Board). The Report 
documents the waste disposal and environmental monitoring activities conducted at the 
Simi Valley Landfill and Recycling Center (SVLRC) from October 1, 2006, through March 31, 
2007 (the winter/spring semiannual monitoring period). The Report also addresses the 
annual reporting requirements for the 2006/2007 annual monitoring period (April 1, 2006, 
through March 31, 2007). The location of the SVLRC is shown in Figure 1-1. 

1.1 Purpose of Report 
The SVLRC is an active Class III municipal solid waste management facility. Waste disposal 
and environmental currently are conducted at SVLRC in general accordance with the 
following documents: 

• Order No. R4-2003-0152 (Waste Discharge Requirements [WDRs] for the SVLRC), 
adopted by the Regional Board at a public meeting on December 4, 2003. These WDRs 
replace Order No. 00-092 (Revised WDRs), previously in effect since June 29, 2000. 

• Monitoring and Reporting Program (M&RP) No. CI-5643, adopted by the Regional 
Board on December 4, 2003. This M&RP replaces No. 5643 (Updated M&RP), previously 
in effect since June 29, 2000. 

The purpose of this Report is to comply with the semiannual and annual data evaluation 
and reporting requirements of Order No. R4-2003-0152 and M&RP No. CI-5643. The SVLRC 
is currently in a Detection Monitoring Program (DMP) as defined in Article 20420, Title 27, 
of the California Code of Regulations. 

The new WDRs (Order No. R4-2003-0152) and M&RP (No. CI-5643) were adopted to 
incorporate the landfill expansion areas of Cells B, C, and D, which are described in the Joint 
Technical Document (JTD) that WMI submitted to the Regional Board on December 30, 2002 
(WMC, 2002). The JTD contains an overview of the project and includes descriptions of the 
environmental setting, existing facilities, design, environmental control systems, stability 
analyses, facility operations, permit requirements, construction quality assurance plan, and 
preliminary closure and postclosure maintenance plans. The Regional Board sent a letter to 
WMI dated February 24, 2003, stating that the JTD was complete for the purpose of 
developing tentative WDRs, which were finalized and adopted as Order No. R4-2003-0152. 

1.2 Scope of Report 
This Report presents the results of groundwater monitoring and waste disposal monitoring 
activities conducted for the SVLRC during the winter/spring 2007 monitoring period and 
the annual demonstration of proper operation by correlation of leachate production with 
local precipitation for 2006 (provided as Appendix A). The groundwater monitoring 
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1.  INTRODUCTION 

activities conducted during this monitoring period included the following five monitoring 
events, as presented in Table 1-1: 

• Fourth Quarter 2006 Groundwater Monitoring Event (Fourth Quarter 2006 Event) 

• Winter/Spring 2007 Semiannual and Annual Groundwater Monitoring Event 
(Winter/Spring 2007 Event) 

• Winter/Spring 2007 Annual Leachate Monitoring Event 

• Winter/Spring 2007 Semiannual and Annual Groundwater Monitoring Resample Event 
(Winter/Spring 2007 Resample Event) 

The Fourth Quarter 2006 Event occurred on September 25, 2006. The Winter/Spring 2007 
Event and the Winter/Spring 2007 Annual Leachate Monitoring Event were performed 
concurrently the week of January 8, 2007. The Winter/Spring Resample Event (Samples 1 
and 2) occurred on March 13 and 14, 2007, respectively. 

1.3 Report Organization 
This Report is organized into the following sections and appendixes: 

Sections 
1 Introduction 
2 Background 
3 Groundwater Monitoring 
4 Leachate Collection and Treatment Monitoring 
5 Waste Disposal Information 
6 Resample Event  
7 References 

Tables 
Figures 

Appendixes 
A 2006 Annual Demonstration of Proper Operation by Correlation of Leachate 

Production with Local Precipitation 
B Groundwater Sampling Field Data Sheets 
C Groundwater Sampling Laboratory Analytical Reports and Chain of Custody Forms 
D Graphical and Tabular Summary of Groundwater Analytical Data 
E Statistical Analysis of Groundwater Analytical Results 
F Liquid Recirculation Volumes 
G Waste Disposal Information 

Appendixes are included electronically on the compact disc at the end of this Report. 
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2. Background 

This section provides background information relevant to the SVLRC and is organized into 
the following subsections: 

• Site Location and Layout 
• Operational History 
• Hydrogeologic Setting 
• Hydrogeology of the Main Canyon Area  
• Hydrogeochemistry of the Main Canyon Area  

Hydrogeology of Cell D Expansion Area • 

Background information provided below was obtained from the Revised Proposed Detection 
Monitoring Program (DMP) (Earth Tech, 1999), previous semiannual monitoring reports 
(GeoSyntec, 2002a; A-Mehr, 2002), Proposed Monitoring and Reporting Program Plan 
(GeoSyntec, 2002b), and the updated Monitoring and Reporting Program Plan (GeoChem 
Applications, 2004).  

As described in Section 1.1, waste disposal and environmental monitoring currently are 
conducted in general accordance with Order No. R4-2003-0152 and M&RP No. CI-5643 
adopted by the Regional Board on December 4, 2003, which were based on the Proposed 
Monitoring and Reporting Program (PMRP) and the information presented in the JTD. 
GeoSyntec revised and updated the conceptual hydrogeologic model that was first 
described as part of the update to the JTD to incorporate landfill expansion into Cells B, C, 
and D (EMCON, 1988). 

This updated hydrogeologic model is presented below for the existing main canyon area, 
which includes Cells B and C. The hydrogeology of Cell D Expansion Area, the installation 
of detection monitoring wells E-17RD and WM-04RD, and conditions encountered while 
installing these wells were described in Installation of Point of Compliance Monitoring 
Wells (E-17RD and WM-04RD) for the Cell D Expansion Area (Installation Report) 
(CH2M HILL, 2004a). The hydrogeology of the Cell D Expansion Area also is summarized 
in Section 2.6 of this Report. 

2.1 Site Location and Layout 
The SVLRC is located less than 1 mile northwest of the City of Simi Valley in southeast 
Ventura County (Figure 1-1). The main canyon of SVLRC is situated in an unnamed, north-
south trending canyon in the southern foothills of the Santa Susana Mountains. The landfill 
property boundary and limit of waste are shown in Figure 2-1. The landfill footprint 
occupies 185.6 acres of the approximately 235-acre facility. The landfill gatehouse, scales, 
maintenance yard, and offices are located south of the landfill footprint. A 
green/wood-waste processing facility and an associated surface water retention basin 
are located southwest of the landfill. Adjacent to the green/wood-waste processing 
facility is a clay-lined sludge-drying bed and associated surface water runoff basin. 
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2.  BACKGROUND 

2.2 Operational History 
The SVLRC began disposal operations in 1970. This site was leased from the Moreland 
Investment Company (a subsidiary of the Union Oil Company) and operated by the 
Ventura County Public Works Agency (EarthTech, 1999). In 1972, the Ventura County 
Regional Sanitation District assumed site operations until 1983. During that time, the facility 
was permitted to accept municipal solid wastes, industrial wastes, and selected solid and 
liquid hazardous wastes. Disposal of hazardous waste was restricted to the northern half of 
the facility. Liquid and hazardous waste acceptance was terminated in 1980. In January 
1983, Chemical Waste Management, Inc. (CWM), a partially owned subsidiary of what is 
now WMI, acquired the landfill and began operations. Later that year, CWM transferred its 
ownership to WMI. The permits for the site subsequently were revised to reflect the change 
in ownership and Class III waste acceptable for disposal (EMCON, 1988). In 2003, SVLRC 
received an approved Solid Waste Facility Permit and Waste Discharge 
Requirements/Monitoring and Reporting Program allowing for a lateral expansion of the 
landfill. The expansion increased the capacity of SVLRC from its previously permitted 
23.7 million cubic yards (y3) of air space and 16.58 million tons of waste, to 43.50 million y3 
of air space (an increase of 19.80 million y3) and 29.59 million tons of waste (an increase of 
13.01 million tons). In 2004, construction of Phase 1 of Cell D was completed and placement 
of waste began on 8 acres of the development in November of that year. In December 2005, 
construction began on the 18 acres of Phases 2 and 3 of Cell D, and final approval for waste 
placement was received from the Regional Board in July 2006. Municipal solid waste was 
first placed into Phase 2 of Cell D in September 2006. 

2.3 Hydrogeologic Setting 
The site overlies an area of relatively complex hydrogeology. This hydrogeology has been 
investigated and analyzed in numerous studies over the past 19 years, most notably by 
EMCON (1988) and Meredith/Boli & Associates (1992). The most recent comprehensive 
discussion of SVLRC geology and hydrogeology was provided by EarthTech in 1999 for 
the Revised Proposed DMP. An updated discussion of the SVLRC geology and updated 
interpretation of the hydrogeologic model are provided in the PMRP (GeoSyntec, 2002b) 
and Monitoring and Reporting Program Plan (MRPP) (GeoChem Applications, 2004). 

The SVLRC is located in the Transverse Ranges geomorphic province, which is 
characterized by an east-west trending sequence of ridges and valleys underlain by a 
similarly arranged sequence of folds and geologic faults (EarthTech, 1999). Two distinct 
water-bearing geologic units have been identified beneath the facility: (1) an alluvial 
groundwater zone, and (2) a series of water-bearing sandstone beds within the Sespe 
Formation (collectively known as the Sespe sandstone beds). The landfill lies in an area of 
meager groundwater resources because the underlying Sespe Formation appears to have 
only a limited ability to store and/or transmit water. 
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2.  BACKGROUND 

2.4 Hydrogeology of the Main Canyon Area 
2.4.1 Alluvial Groundwater Zone 
The alluvial groundwater zone consists of up to 20 feet of permeable mixed gravels, sands, 
silts, and clays. The alluvial deposits generally are limited to the axis of the main canyon 
that originally traversed the site from north to south. Hydraulic conductivity of the 
alluvium is reported to be relatively high, on the order of 1x10-2 to 1x10-5 centimeters per 
second (cm/sec) (RUST, 1998). Some hydrologic continuity exists between the alluvial 
groundwater zone and those portions of the Sespe Formation that it traverses. However, 
because of the low permeability of the Sespe Formation, groundwater flow within the 
alluvial deposits is thought to be primarily southward down the canyon, roughly parallel to 
the axis of the main, prefill alluvial valley. A clay toe barrier and liquid extraction system 
located downgradient of the landfill restricts offsite migration of liquids through the alluvial 
groundwater zone. The alluvium essentially serves as a natural subsurface drainage layer, 
facilitating the movement of groundwater and groundwater containing leachate down 
canyon to the toe barrier. 

2.4.2 Sespe Sandstone Beds 
The alluvial groundwater zone is directly underlain by interbeds of sandstone, claystone, 
and clayey siltstone of the Sespe Formation. These beds strike approximately northeast-
southwest and dip to the northwest between 25 and 35 degrees. Groundwater has been 
encountered in monitoring wells within the Sespe Formation at depths ranging from about 
10 to 180 feet below grade, primarily as relatively distinct groundwater zones within 
individual sandstone beds. The water-bearing sandstone beds are effectively isolated from 
one another by intervening claystone and clayey siltstone beds and are characterized by 
along-strike groundwater gradients. This isolation commonly results in adjacent beds 
exhibiting different groundwater levels and different groundwater chemistry within 
each bed. Hydraulic conductivity of the Sespe sandstones is reported as approximately 
1x10-5 cm/sec and ranging to 1x10-7 cm/sec for the siltstones and claystones (RUST, 1998). 

Regionally, the groundwater gradients in the beds would be from northeast to southwest, 
consistent with the drop in ground elevation from the higher area at the northern end of 
Brea Canyon toward the lower area in the unconsolidated sand and gravel deposits 
underlying the landfill and the lower area in Alamos Canyon. However, locally, the 
gradients within the beds are likely inward from the facility boundary toward the axis of the 
former canyon, where the water table would be kept low by extraction of liquids at the clay 
barrier/liquid extraction system. This extraction of liquids would dewater the 
unconsolidated sand and gravel deposits underlying the landfill, which would act as a 
relatively efficient drain for the landfill area. 

Faults in the immediate vicinity of the SVLRC include the Strathearn Fault and the Canada 
De La Brea Fault, which traverse the northern portion of the facility. The impact of crude oil 
and associated brines from nearby oil fields on groundwater in the vicinity of the site has 
been documented previously by Geraghty and Miller, Inc. (Geraghty and Miller, 1990). 
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2.4.3 General Hydrogeologic Model of the Main Canyon 
Recent evaluation of topographic and hydrogeologic data in the Proposed Monitoring and 
Reporting Program (GeoSyntec, 2002b) support a more modified interpretation of the 
groundwater flow system than in past monitoring and reporting plans (e.g., the Revised 
Proposed DMP by EarthTech in 1999). The updated hydrogeologic model uses the concept of 
recharge areas, discharge areas, and groundwater divides as a basis to describe groundwater 
flow at the SVLRC. In general, groundwater is interpreted to flow from areas of recharge on 
hilltops, highland areas, and along hillsides to areas of local discharge in valley bottoms.  

This updated model generally represents the canyon model as presented in past studies that 
interpreted the alluvial zone acting as the preferred migration pathway for alluvial 
groundwater and leachate constituents due to the large contrast in permeability between the 
alluvium and the underlying Sespe Formation. With this model, alluvial fluid is collected 
and removed at the toe barrier collection system restricting offsite liquids migration through 
the alluvial groundwater zone. Because the elevation of the alluvium in the former canyon 
(now filled with waste) is bordered on all sides by higher elevations (ridges), local 
groundwater flow from the ridge tops is interpreted to be through the sandstone units of the 
Sespe Formation toward this alluvium, which acts as a groundwater discharge point for the 
site as described above. 

This updated model is consistent with the previous model where groundwater flow in the 
Sespe Formation was characterized as being along-strike with the water-bearing sandstone 
beds, which are effectively isolated from one another by intervening claystone and clayey 
siltstone beds. However, this updated model differs from the previous model where 
groundwater flow direction and velocity calculations were made between numerous pairs 
of wells (screened in the same sandstone bed) to interpret groundwater flow between 
those wells.  

Groundwater within the sandstone beds at SVLRC originates from local recharge due to 
precipitation and infiltration along the ridge tops and hillsides in the area. Except for the 
southern entrance to the site, these ridge tops encircle SVLRC. The water table elevation 
underneath these ridges, as measured in pairs of wells across the site from one another 
within the same sandstone beds, is higher than the former canyon bottom between the well 
pairs. Calculating groundwater flow velocities (which would require calculation of a 
gradient) between pairs of wells located on opposite sides of the site (waste mass) or located 
on opposite sides of a ridge across a water table divide on the same side of the site would be 
inappropriate and potentially misleading. Such an approach assumes a uniform gradient 
between the pairs of wells when the gradient actually could vary substantially between 
them. 

2.5 Hydrogeochemistry of the Main Canyon Area 
The site geochemistry was evaluated during the 2002 update of the hydrogeologic 
conceptual model and was found to be consistent with the approach described above 
(GeoSyntec, 2002b). The updated model of groundwater discharge from multiple sandstone 
beds into the canyon was supported by the chemistry of Well M-01ARD, which was found 
to be a mixture of the chemistry of individual wells completed within the sandstone units. 
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2.5.1 Alluvial Groundwater Zone 
As noted previously, the alluvial deposits generally are limited to the axis of the main 
canyon that originally traversed the site from north to south. The alluvial groundwater zone 
follows these deposits until it reaches the toe of the landfill and is cut off by the toe barrier 
collection system. Because most of the waste footprint is unlined and because of the large 
contrast in permeability between the alluvium and the underlying Sespe Formation, the 
alluvial zone acts as the preferred migration pathway for alluvial groundwater and leachate. 
This alluvial fluid is collected and removed at the toe barrier collection system before it can 
migrate offsite. 

Based on analytical data from sample point L01, located at the toe barrier, the alluvial 
fluids are primarily sodium-sulfate-type water with a fairly neutral pH (about 7.1). The 
concentration of total dissolved solids (TDS) is typically around 6,400 milligrams per liter 
(mg/L) with measured chemical oxygen demand (COD) values of approximately 110 mg/L. 
The sulfate to chloride to bicarbonate ratio is generally about 5:3:2 (expressed 
as milliequivalents per liter). The sodium to calcium to magnesium ratio is typically around 
7:2:1 (Meredith/Boli & Associates, 1987). 

2.5.2 Sespe Sandstone Beds 
As previously noted, the SVLRC is underlain by a series of alternating sandstone and 
claystone units that dip to the northwest. Because of the extremely low permeability of the 
intervening claystone beds, groundwater within each of the sandstone beds effectively is 
isolated from groundwater in stratigraphically higher and lower sandstone beds. This 
isolation commonly results in adjacent beds exhibiting distinctly different groundwater 
levels and dramatically different groundwater geochemistry. 

Groundwater monitoring has been ongoing at the SVLRC since about 1980. Early 
investigators noted the saline groundwater conditions beneath the northern portion of the 
facility and associated these with formation waters of the adjacent Simi Oil Field (CWDD, 
1980 and 1981).  

As part of the SVLRC Solid Waste Assessment Test (SWAT), Meredith/Boli & Associates 
performed a limited evaluation of groundwater geochemistry at SVLRC and identified three 
main groundwater types primarily based on the dominant anion present. Meredith/Boli & 
Associates described the three groundwater types in terms of a generalized model (Freeze 
and Cherry, 1979), whereby dominant anion concentrations exhibit an ordered sequence 
from bicarbonate to sulfate to chloride based on increasing age and travel flow path of the 
groundwater (Meredith/Boli & Associates, 1987). Within the context of this generalized 
model, high-bicarbonate groundwater beneath SVLRC was considered part of an “upper 
zone” characterized by active groundwater flushing and low TDS; high-sulfate 
groundwater was considered part of an “intermediate zone” with less active flushing, older 
groundwater, and intermediate TDS; and high-chloride groundwater was considered part of 
a “lower zone” characterized by sluggish groundwater flow, little flushing, and high TDS. 

As part of a follow-up to the geochemical evaluation performed by Meredith/Boli & 
Associates, SVLRC compiled average concentrations of major anions and cations (expressed 
as a percentage of the total anion or cation milliequivalents) for 17 former and current 
groundwater monitoring wells (Meredith/Boli & Associates, 1987). As a result of this 
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evaluation, groundwater from each sandstone bed represented has been classified as one of 
the four following types: Sodium-Chloride, Sodium-Sulfate, Sodium-Bicarbonate, or Mixed-
Transitional. These results are presented in the PMRP (GeoSyntec, 2002b). 

2.6 Hydrogeology of Cell D Expansion Area 
As described in Section 2.8.3 of the PMRP, the local hydrogeology of the Cell D area is 
outside the main canyon of SVLRC (GeoSyntec, 2002b); therefore, the hydrogeology of that 
area does not conform to the updated hydrogeologic model for the main landfill area 
described earlier in this Report . Overall, topography within the Cell D area is separated 
from the rest of the landfill site by a ridge and consists of an elevated small canyon in which 
surface water normally would drain to the west, away from the main landfill area. The local 
geology within the Cell D area is consistent, however, with the rest of the site, and 
groundwater is believed to flow along-strike of the sandstone beds. A detailed discussion of 
the surface and subsurface geology of the Cell D Expansion Area is provided in the 
Installation Report (CH2M HILL, 2004a). 

Point-of-compliance (POC) monitoring wells WM-04RD and E-17RD were installed in 2004 
to intercept and monitor the sandstone beds being monitored by the wells in the previous 
monitoring program (wells WM-04 and E-17). Judging by geologic cross-sections (A-A’ and 
B-B’) of the Cell D Expansion Area (as shown in the Installation Report), well WM-04RD 
appears to be completed in Bed 21, while well E-17RD appears to be completed in Bed 26 
and, possibly, in Bed 25. An additional monitoring well (WM-10) originally had been 
proposed to monitor the alluvium at the toe of the Cell D canyon; however, that well Was 
not installed because only a few feet of unsaturated alluvium were present at the location, as 
described in the Installation Report. 

Also described in the Installation Report, groundwater monitoring data from the fourth 
quarter 2003 through the second quarter 2004 show that the groundwater elevations for the 
former wells and piezometers between the Cell D area and the main landfill area 
(wells WM-01, WM-04, WM-05, E-12, E-17, and E-26) are higher than the groundwater 
elevations for the two new wells in the Cell D area (wells WM-04RD and E-17RD). These 
elevations demonstrate that the overall groundwater flow is from the main landfill area 
toward the southwest along-strike of the Sespe Formation sandstone units. 
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3. Groundwater Monitoring 

This section describes the groundwater monitoring activities conducted at the SVLRC 
during the winter/spring 2007 monitoring period and is organized into the following 
subsections: 

• Groundwater Flow Directions and Velocities 
• Low Groundwater Elevation Analysis 
• Groundwater Sampling and Analysis  
• Data Validation Results 
• Graphical and Tabular Presentation of Analytical Results 
• Analysis of Monitoring Results 

These results are provided for the compliance monitoring performed for the main canyon 
area and the Cell D expansion area (wells E-17RD and WM-04RD).  

Figure 2-1 shows the groundwater monitoring wells and piezometers included in the 
SVLRC current DMP for the main landfill canyon and the Cell D expansion area. Table 3-1 
provides construction information for each of these wells and piezometers, including 
ground surface elevation, screen interval, well depth, well diameter, and which hydrologic 
unit (bed) each well monitors.  

3.1 Groundwater Flow Directions and Velocities 
3.1.1 Main Canyon Area 
Quarterly depth-to-groundwater measurements and calculated groundwater elevations for 
the fourth quarter 2006 and first quarter 2007 are provided in Table 3-2. The field data sheets 
and well gauging data sheets with the measurements of groundwater depth are provided in 
Appendix B. Depth to groundwater was measured from a surveyed point on the top of each 
well/ piezometer casing using a hand-held electronic sounder. Groundwater elevations 
were calculated by subtracting the depth to groundwater from these surveyed, measuring-
point elevations. 

Apparent groundwater gradients, flow directions, and inferred velocities calculated from 
the groundwater elevation data are provided in Tables 3-3 and 3-4 for the fourth quarter 
2006 and first quarter of 2007, respectively. These parameters were calculated for several of 
the Sespe water-bearing zones using the procedures outlined in the PMRP 
(GeoSyntec, 2002b). 

The direction of the groundwater flow between pairs of wells within the Sespe Formation is 
characterized as being along-strike with the water-bearing sandstone beds, which are 
hydrologically isolated from one another by intervening claystone and clayey siltstone beds. 
Therefore, flow directions are interpreted as being east-to-northeast or west-to-southwest 
along-strike with the respective sandstone beds. Groundwater gradients and flow velocities 
between pairs of wells are calculated as follows: 
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• Groundwater gradient is calculated by dividing the hydraulic head difference by the 
distance between the wells. 

• Groundwater flow velocity is calculated by multiplying the hydraulic gradient by the 
hydraulic conductivity divided by the effective porosity. 

This approach is based on the assumption of a uniform gradient between the well pairs. As 
described in Section 2.4.3, calculating groundwater flow velocities between well pairs 
located on opposite sides of the site or located on opposite sides of a ridge across a water 
table divide on the same side of the site might be inappropriate and potentially misleading 
because of the complexity of groundwater flow at the site. In addition, given the very low 
sandstone permeability in the range of 1x10-5 cm/sec or less, instances could occur in which 
wells have not yet fully recharged from the previous sampling event prior to measuring the 
depth to groundwater for the current event. Placement of well pairs that screen the same 
hydrostratigraphic interval is exceedingly difficult at SVLRC. As a result, calculated 
groundwater directions and velocities might not reflect the actual groundwater flow 
conditions within each water-bearing sandstone bed. 

Groundwater elevations for the fourth quarter of 2006 and first quarter of 2007 are posted 
next to their respective wells in Figure 3-1. Interpretation of groundwater-flow direction is 
based on the updated hydrogeologic model for the main canyon, which uses the concept of 
recharge areas, discharge areas, and groundwater divides as described in Section 2.4.3. In 
general, groundwater is interpreted to flow from areas of recharge on hilltops, highland 
areas, and along hillsides, to areas of local discharge in valley bottoms. Figure 3-1 shows the 
ridge tops, which would be areas of groundwater recharge, and the canyon bottom as 
represented by the intermittent stream shown on the United States Geographical Survey 
(USGS) 7.5-minute Simi Valley West Quadrangle before development, an area that now is 
filled with waste (USGS, 1969). 

Groundwater flow from the ridge tops encircling the main canyon of SVLRC, except to the 
south, is interpreted to be through the sandstone units of the Sespe Formation toward 
former canyon bottom and alluvium, which act as a groundwater discharge point for the 
site as described above. From the ridge tops along the western facility boundary, the 
direction of the groundwater flow would be to the east northeast along-strike toward the 
former canyon bottom and alluvium. From the ridge tops along the eastern facility 
boundary, the direction of the groundwater flow would be to the west southwest along-
strike toward the former canyon bottom and alluvium. Groundwater flow within the 
alluvial zone would be toward the south southwest, roughly parallel to the axis of the main 
canyon. The alluvial zone acts as the preferred migration pathway for alluvial groundwater 
and leachate constituents due to the large contrast in permeability between the alluvium 
and the underlying Sespe Formation. 

Available depth-to-groundwater data do not allow for the accurate calculation of 
groundwater gradients or velocities within the alluvial or sandstone groundwater zones, 
even though the flow directions are well understood. 

3.1.2 Cell D Expansion Area 
As described in Section 2.6, the local geology within the Cell D area is consistent with the 
rest of the site, and groundwater is believed to flow along-strike of the sandstone beds. As 
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described in the Installation Report, groundwater monitoring data from the fourth quarter 
2003 through the second quarter 2004 show that the groundwater elevations for the former 
wells and piezometers between the Cell D area and the main landfill area (wells WM-01, 
WM-04, WM-05, E-12, E-17, and E-26) are higher than the groundwater elevations for the 
two new wells in the Cell D area (wells WM-04RD and E-17RD) (CH2M HILL, 2004a). These 
data demonstrate that the overall groundwater flow is from the main landfill area toward 
the southwest along-strike of the Sespe Formation sandstone units. The depth to 
groundwater and calculated groundwater elevations for the two new wells (E-17RD and 
WM-04RD) are provided in Table 3-2 and are similar to the earlier data from the eight 
background monitoring events conducted in 2004 that are provided in the 2004 Summer/Fall 
Semiannual Monitoring Report (CH2M HILL, 2004b). 

3.2 Low Groundwater Elevation Analysis 
This section provides an analysis to determine whether the elevation of groundwater in any 
of the nine perimeter Point of Compliance (POC) monitoring wells is below the base of the 
historical canyon for the Winter/Spring 2007 Event (January 8, 2007), as required in 
Section II(C)(6)(a) of the M&RP. This analysis is tabulated in Table 3-5, which presents the 
approximate historical canyon elevation next to each perimeter POC well, supplemented by 
the groundwater elevation data from Table 3-2. According to Section II(C)(6)(a), POC wells 
with groundwater elevations below the base of the canyon are to be sampled for Detection 
Monitoring Parameters, Supplemental Parameters, and Field Parameters listed in Table T-2 
of the M&RP during the next scheduled semiannual monitoring event. Because of their 
relative proximity to the historical main canyon, the perimeter POC wells are divided into 
two groups for this analysis, the southern wells and the northern wells. 

The southern wells (E-22, WM-09, E-15, E-25, and S-07E) are on either side of the historical 
main canyon, which was well defined prior to development. For this analysis, the base of 
the historical canyon was determined for each well by projecting a straight line from each of 
the wells in a perpendicular direction toward the historical canyon bottom as determined 
from the 7.5-minute Simi Valley West topographic map (USGS, 1969). This analysis is 
limited to the accuracy of the USGS topographic map and the actual direction of projection 
from each well to the historical canyon bottom. This measurement requires estimation 
because the canyon bottom was not a perfect linear feature, but instead a crooked one. The 
elevation of groundwater in four of the wells (E-22, WM-09, E-15, and E-25) is above the 
historical bottom of the canyon and, in one of the wells (S-07E), is at approximately the same 
level of the historical bottom of the canyon, given the accuracy of the analysis. Therefore, 
these southern wells are not recommended for the additional sampling. 

The northern wells (E-28RD4, E-29, S-01RD, and WM-02RD) are at the northern extent, or 
head, of the historical main canyon and, therefore, not on either side of the historical canyon 
like the southern wells. The northern terminus of the historical canyon originally had a 
small hill in its center rising to an elevation of approximately 1,050 feet according to the 
USGS topographic map. This small hill was removed as part of landfill operations. Given 
the fact that this material was removed, the base of the historical main canyon can be 
reasonably determined by projecting each of the wells toward the south of this small hill 
where the canyon proper begins. This canyon elevation is between about 900 and 950 feet, 
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below the elevation of groundwater. Therefore, these northern wells are not recommended 
for the additional sampling. 

3.3 Groundwater Sampling and Analysis 
During the winter/spring 2007 event, 12 groundwater samples from the landfill POC wells 
(M-01ARD, E-29, WM-02RD, E28RD4, S-07E, E-22, E-15, E-25, S-01RD, WM-09, E-17RD, and 
WM-04RD) were collected for the analysis of the following parameters as specified in Table 
T-2 of M&RP No. CI-5643: 

• Field Parameters 
• Indicator Parameters 
• Supplemental Parameters 

Below is a summary of when the wells were sampled: 
 

Well Sampled 
Dedicated 

Pump? 
Sample 

Date 
Lab Report 

Number 
E-29 No 1/9/07 D7A100173 
WM-02RD No D7A120168 
E-28RD4 No  
S-07E No 

1/10/07 
and  
1/11/07 

 
M-01RD No   
E-22 Yes   
WM-04RD No   
E-17RD No   
E-15 No 1/11/07 D7A120168 
E-25 Yes   
S-01RD Yes 1/12/07 D7A130110 and 
WM-09 Yes and 2/1/07 D7B020126 

 
Nitrate and biological oxygen demand (BOD) were resampled at wells WM-02RD, E-28RD4, 
S-07E, M-01RD, E-22, WM-04RD, and E-17RD on January 1, 2007, because the samples 
collected on January 10, 2007, exceeded the hold time due to a shipping error. Bicarbonate as 
CaCO3, BOD, chloride, nitrate, sulfate, total alkalinity, and TDS were resampled at 
wells S-01RD and WM-09 on February 1, 2007. The samples collected on January 12, 2007, 
arrived at the lab at an elevated temperature due to a shipping error. 

The wells were purged with either a disposable bailer or a temporary Grundfos pump and 
sampled using a disposable bailer. Prior to sampling, each well Was purged of at least 
three well-casing volumes.  

The pH, specific conductance, temperature, and turbidity of the groundwater were 
measured in the field as part of the sampling activities. Field-testing instruments were 
calibrated prior to the start of sampling activities each day. Specific conductance and pH 
measurements were recorded on the Field Information Forms along with variances, if any, 
to the standard field procedures. Field Information Forms can be found in Appendix B. 
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Field monitoring activities conducted during the Winter/Spring 2007 Event were performed 
by Blaine Tech Services in accordance with WMI groundwater sampling standards and 
M&RP No. CI-5643 (WMI, 2001). Sampling information (container volumes, preservatives, 
and filtering) is presented in Table 3-6. Laboratory analyses were conducted for WMI by 
Severn Trent Services, Incorporated (STL), which analyzed groundwater for the monitoring 
parameters listed in Table T-2 of the M&RP. The analytical methods used by STL are listed 
in Table 3-6 and in the STL laboratory reports (Appendix C). 

3.4 Data Validation Results 
A quality assurance/quality control (QA/QC) review was performed. This review included 
evaluating that: 

• Laboratory surrogate recoveries were within accepted limits 
• Holding times were acceptable 
• Analytical methods and method detection limits (MDLs)/practical quantitation limits 

(PQLs)/estimated quantitation limits (EQLs) were as specified 
• Cooler temperatures were acceptable 
• Field blanks, equipment blanks, and trip blanks were acceptable 

The laboratory reports presented in Appendix C include Quality Control Case Summaries 
for each set of samples analyzed by the laboratory. The groundwater samples were 
analyzed within the required holding times and were preserved properly. A few of the 
samples exceeded the holding times, but these samples were recollected as discussed in 
Section 3.3. Table 3-7 lists results of volatile organic compound (VOC) detections from trip, 
field, and equipment blanks related to samples collected during the Winter/Spring 2007 
sampling event. Duplicate samples were collected from well E-29 on January 9, 2007 and 
well M-01ARD on January 10, 2007. Table 3-8 shows a comparison of the results from wells 
E-29 and M-01ARD with their duplicates, FD-1 and FD-2, respectively. The results reported 
for the duplicate sample for well E-29 were within 10 percent relative percent difference 
(RPD) of the values in the original sample for all calculated values, with the following 
exceptions: 

• COD had an RPD of 42.3 percent 
• Nitrate had an RPD of 10.9 percent 
• BOD had an RPD of -16.1 percent 
• Total Kjeldahl nitrogen (TKN) had an RPD of 14.4 percent 

Results for COD were flagged to indicate the associated method blank contained the target 
analyte at a reportable level, and the results for nitrate were flagged to indicate the 
reporting limit was elevated due to matrix interference. 

The results reported for the duplicate sample for well M-01ARD were within 10 percent 
RPD of the values in the original sample for all calculated values, with the following 
exceptions: 

• Nitrate had an RPD of 16.0 percent 
• TKN had an RPD of 17.5 percent 
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Results for nitrate were flagged to indicate the reporting limit was elevated due to matrix 
interference. The results for TKN were flagged to indicate the results were less than the 
reporting limit; therefore, the results were estimated. 

3.5 Graphical and Tabular Presentation of Analytical Results 
M&RP No. CI-5643 requires that SVLRC present analytical results in graphical form (time-
series graphs) on a semiannual basis and in tabular form on an annual basis. Appendix D 
contains the time-series graphs. Tables 3-9 and 3-10 present the inorganic and organic 
analytical results, respectively, from the Winter/Spring 2007 Event. Results for the 
Winter/Spring 2007 Event are generally consistent with historical data. 

3.6 Analysis of Monitoring Results  
Interpretation of the Winter/Spring 2007 Event monitoring data for the POC wells with 
respect to the concentration limits in Order No. R4-2003-0152 and M&RP No. CI-5643 is 
provided in Section 3.6.1 for indicator, supplemental, and field parameters with statistical 
prediction limits. Section 3.6.2 contains results for VOCs and other constituents of concern.  

3.6.1 Results for Indicator and Supplemental with Statistical Prediction Limits 
This section presents the analysis of groundwater monitoring results for indicator and 
supplemental with statistical prediction limits for the Winter/Spring 2007 Event. Table 3-9 
presents the inorganic analytical results from the Winter/Spring 2007 Event. Statistical 
analysis was performed for the following parameters using DUMPStat intrawell prediction 
limits:  

• Indicator Parameters: alkalinity – bicarbonate, COD, chloride, nitrate, dissolved sodium, 
sulfate, TDS 

• Supplemental Parameters: total alkalinity, ammonia, BOD, total boron, dissolved 
calcium, dissolved iron, dissolved magnesium, dissolved potassium, TKN, total organic 
carbon (TOC) 

The results of the statistical analyses are presented in Appendix E.  

The following DUMPStat settings were used to obtain these results, as shown in Appendix F: 

• Statistical method: Intrawell prediction limits 

• Sample point: 12 POC wells  

• Verification resampling plan: Pass two of two 

• Rare event statistics: Nonparametric prediction limit 

• Background samples: Minimum of eight 

• Basis for confidence limits: Last four samples 

• Identify historical trends: On 

3-6 ES042007015SCO/WL110.DOC/071160012 



3.  GROUNDWATER MONITORING 

• Screen for outliers in background data when: Detection frequency greater than 
25 percent 

• Background time-window: Through December 2005 for wells WM-04RD, E-17RD, and 
M-01RD; through December 2004 for all other wells 

Statistical limits are provided in Appendix E. DUMPStat analysis for the POC wells indicted 
the following initial exceedences for indicator or supplemental parameters: 

Indicator Parameters 

• E-17RD – TDS, Sulfate 
• S-07E – Chloride, Sulfate 
• WM-09 – TDS 

Supplemental Parameters 

• E-12 – BOD 
• E-28RD4 – BOD 
• E-29 – BOD 
• E-17RD –Dissolved Calcium, Dissolved 

Magnesium, Dissolved Potassium 

Verification resampling was performed in March 2007 for wells E-17RD, S-07E, and WM-09, 
which had exceedences in indicator parameters. Wells with only supplemental parameter 
exceedences (wells E-12, WE-28RD4, and E-29) were not resampled. Well E-17RD was 
resampled only for TDS and sulfate. Well S-07E was resampled only for chloride and 
sulfate, and well WM-09 was resampled only for TDS. The following resampling was 
performed in compliance with the M&RP: 

 
Well 

 
Pump 

Resample Event 1 
March 13, 2007 

Resample Event 2 
March 14, 2007 

E-17RD No TDS, Sulfate TDS, Sulfate 
S-07E No Chloride, Sulfate Chloride, Sulfate 
WM-09 Yes TDS TDS 

 
The resampling results are presented in Section 6. 

3.6.2 Results for Parameters Without Statistical Prediction Limits 
This section presents the results of the groundwater sampling and analysis of parameters 
without statistical prediction limits for the Winter/Spring 2007 Event. The analysis includes 
the following parameters: 

• Volatile Organic Compounds (Method 8260B) 

The organic analytical results are summarized in Table 3-10. Laboratory analytical reports 
are presented in Appendix C. Organic parameters were detected in the following wells as 
summarized in Table 3-10: 

• E-15 
• E-28RD4 
• M-01RD 

• S-01RD 
• S-07E 
• WM-02RD 

Several of the detected organic parameters included constituents for which a previous 
optional demonstration report (ODR) was prepared (GeoSyntec, 2001). The ODR included 
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the following laboratory contaminants and constituents that are potentially the results of 
naturally occurring crude oil impacts: 

Common Laboratory Contaminants Naturally Occurring Crude Oil Impacts 

• Acetone • Benzene, toluene, ethybenzene, and xylenes 
 • Carbon disulfide 

The following wells are located near the northern fault, Canada De La Brea Fault 
(Figure 2-1). The benzene, toluene, ethybenzene, xylenes, and carbon disulfide detections at 
the wells can be explained by the 2001 ODR as shown in Table 3-10. 

• WM-02RD 
• E-28RD4 
• S-01RD 

Resampling, except for benzene detected at well S-07E, was not performed for these 
constituents because of the ODR that is in place for them. The benzene detected in well 
S-07E was between the MDL and the reporting limit (RL) and had a J flag, indicating 
estimated results less than the reporting limit. Because benzene was the only VOC detected 
in well  S-07E, resampling was not performed. Section II(C)(8)(a)(ii) of the M&RP states that 
a resampling event is necessary only if two or more monitoring parameters exceed the MDL 
or if one or more of the monitoring parameters equals or exceeds its respective PQL without 
statistical prediction limits. No resampling of organic constituents was needed. 
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4. Leachate Collection and Treatment 
Monitoring 

This section describes the leachate collection and treatment monitoring activities 
conducted during the winter/spring 2007 monitoring period at the SVLRC. This section 
is divided into three subsections as follows: 

• Leachate Collection and Treatment Systems 
• Leachate Volume Monitoring 
• Leachate Sampling and Analysis 

4.1 Leachate Collection and Treatment Systems 
Leachate from the landfill is either collected in sumps (in lined portions of the landfill) 
or allowed to pass down canyon within the alluvial groundwater zone. Fluids passing 
downgradient within the alluvial groundwater zone (the alluvial fluids) are intercepted 
and collected at the toe barrier system. 

4.1.1 Lined Landfill Areas 
Cell B comprises B-1, B-2, and B-3, inclusive, which have been constructed using 
Subtitle D liner systems and connected, thereby allowing leachate from these cells to be 
collected in the sump in Cell B-3. Approximately 5,000 gallons per week are collected 
from this sump and reintroduced to the landfill via liquid injection points (LIP) over the 
lined portions of the landfill. Liquid reintroduction commenced during the week of 
January 21, 2002. As outlined in the Regional Board letter dated December 21, 2001, 
reintroduction is limited to leachate collected from the landfill cells lined per Subtitle D 
and from gas condensate. Reintroduction is performed in accordance with methods 
described in Section 4.7.4 of the JTD (WMC, 2002) and the Leachate and Condensate 
Reintroduction Design and Operation Plan (A-Mehr, 2001). 

4.1.2 Toe Barrier System 
Liquid extracted from the landfill toe barrier is not managed through reintroduction. 
The alluvial fluids are pumped from the toe barrier sump into a 500-gallon polyethylene 
tank where it is stored prior to treatment. Toe barrier liquids are treated through the 
particulate-activated carbon filtration treatment system, and utilized for dust control in 
accordance with Provisions for Onsite Uses of Water (Section J) of WDR Order No. 
R4-2003-0152. 
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4.2 Leachate Volume Monitoring 
4.2.1 Lined Landfill Areas 
Records of the volume of leachate generated in each cell that is lined per Subtitle D and 
the volumes of leachate and condensate reintroduced are included in Appendix F. 

4.2.2 Toe Barrier System 
The volume of fluids (leachate and alluvial fluids) treated at the toe barrier system is 
monitored by the site personnel recording readings from a flowmeter situated on the 
discharge line leading from the storage tank adjacent to the toe barrier sump treatment 
system. Appendix F includes a summary of the quantities of liquid collected during the 
winter/spring 2007 monitoring period. 

4.3 Leachate Sampling and Analysis 
Results of leachate sampling and analysis conducted during the Winter/Spring 2007 
Event are included in Appendix C.2. Sampling information (container volumes, 
preservatives, and filtering) is presented in Table 3-6. Laboratory analyses were 
conducted for WMI by STL, which analyzed the leachate for the monitoring parameters 
listed in Table T-2 of the M&RP. The analytical methods used by STL are listed in 
Table 3-6 and in STL laboratory reports (Appendix C.2). 
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5. Waste Disposal Information 

The waste disposal information and drainage plan/observations provided by the SVLRC for 
the Winter/Spring 2007 Event are included in Appendix G. 
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6. Resample Event  

This section presents the results of verification resampling that was performed for 
wells E-17RD, S-07E, and WM-09 during March 13 and 14, 2007. Verification resampling 
was performed in response to initial statistical exceedences of well-specific prediction limits 
as described in Section 3.6.1.  

6.1 Resampling and Laboratory Analysis 
During the Winter/Spring 2006/2007 Event (week of January 8, 2007), monitoring well 
E-17RD had an initial exceedence of sulfate and TDS; well S-07E had an initial exceedence of 
sulfate and chloride; and well WM-09 had an initial exceedence of TDS. The wells were 
purged and resampled on March 13 and 14, 2007, using the procedures typically used 
during routine semiannual groundwater monitoring events. Well purging and sampling are 
summarized in the field data sheets for E-17RD, S-07E, and WM-09, which are provided in 
Appendix B.4. 

The sample containers were placed on ice, packaged, and sent to the analytical laboratory 
under chain-of-custody protocol. All samples were shipped overnight to STL in Denver for 
analysis. 

The analytical results for are summarized in Table 6-1. The laboratory reports are provided 
in Appendix C.3. DUMPStat statistical analysis of the verification resamples is provided in 
Appendix E.2.  

6.2 Analytical Results 
6.2.1 Well E-17RD 
The January 2007 result for Well E-17RD for TDS was 4,700 mg/L with a Q flag, indicating 
the reporting limit was elevated due to high analyte levels. The prediction limit for TDS at 
this well is 3,839 mg/L. The TDS concentrations for the verification samples were 4,400 and 
4,300 mg/L, respectively, both with a Q flag. Both samples were confirmed exceedences. 

On December 8, 2006, an ODR was submitted to the Regional Board attributing the 
exceedences during the 2006 Summer/Fall Groundwater Monitoring Event in well E-17RD 
to the changing of groundwater type, from sodium bicarbonate to sodium chloride. The 
exceedences for well E-17RD included TDS, sulfate, and dissolved sodium during the 
2006 resample events.  

As Item II(C)(5) of the M&RP No. CI-5643 states, the concentration limits will be updated 
every 2 years. The initial concentration prediction limits for the Cell D wells (WM-04RD and 
E-17RD) were established with the eight data points (March through October 2004) as 
reported in the 2004 Summer/Fall Semiannual Monitoring Report (CH2M HILL, 2004b). When 
the initial concentration prediction limits were established in 2004, the year had been fairly 
dry. In 2005, record rainfall occurred at the site, and dissolved sodium, sulfate, and TDS 
exceeded the concentration prediction limits at Cell D in well E-17RD. In an ODR submitted 
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to the Regional Board on September 30, 2005, the exceedences were attributed to the record 
rainfall received at the site (CH2M HILL, 2005a).  

The concentration limits were updated in December 2004 as reported in the 2004/2005 
Winter/Spring Semiannual/Annual Monitoring Report (CH2M HILL, 2005b). A request was sent 
to the Regional Board in December 2005 to update the concentration limits prior to the 
2-year requirement to avoid unnecessary resampling. As noted in the 2005/2006 
Winter/Spring Semiannual/Annual Monitoring Report, the concentration limits were updated in 
December 2005 (CH2M HILL, 2006b).  

In 2006, dissolved sodium, sulfate, and TDS exceeded the concentration prediction limits at 
Cell D in well E-17RD even with the new updated concentration limits. As noted in the ODR 
submitted to the Regional Board on December 8, 2006, well E-17RD appears to be evolving 
from a sodium bicarbonate-type groundwater to a sodium chloride-type with increasing 
TDS (CH2M HILL, 2006a). These two chemistry types naturally occur on either side of 
well E-17RD, which appears to be a natural progression and not related to any potential 
release from the landfill. The sodium bicarbonate-type water is present to the south at 
well E-25, and the sodium chloride-type water is to the north at well WM-02RD.  

The change in water type appears to be continuing with the recent January 2007 results. The 
change in water type over time since the installation of well E-17RD is shown in the trilinear 
diagram in Figure 6-1. Figure 6-1 shows the chemistry at E-17RD evolving from a sodium 
bicarbonate-type groundwater to a sodium chloride-type groundwater with increasing TDS. 
These two chemistry types naturally occur on either side of well E-17RD, which appears to 
be a natural progression and not related to any potential release from the landfill. The 
increasing trends of TDS, sulfate, and other major ions were occurring at the time of 
installation of well E-17RD in 2004 and was prior to any waste placement in Cell D. As 
noted above, these increases in TDS, sulfate, dissolved sodium, and other major ions are 
documented in the ODR submitted to the Regional Board on December 8, 2006 
(CH2M HILL, 2006a). Therefore, these exceedances are not attributed to a release from the 
landfill.  

As discussed with the Regional Board and documented in a follow-up letter to the Regional 
Board dated April 9, 2007, WMI intends to update the concentration limits for Wells 
WM-04RD and E-17RD in August/September, instead of biennially. These wells were 
installed in February/March 2004 for the Cell D expansion area, and the required initial 
eight background samples were collected and analyzed from March to October 2004. The 
change in water type appears to be continuing. Updating the concentration limits yearly will 
result in a more representative background dataset. WMI plans to conduct annual 
concentration limit updates for these wells until the dataset includes 8 years of monitoring 
results. The concentration limits to be updated in August/September will be used to 
analyze the groundwater chemistry data for the upcoming summer 2007 sampling event.  

6.2.2 Well S-07E 
The January 2007 result for well S-07E for sulfate was 96 mg/L with a Q flag, indicating the 
reporting was elevated due to high analyte levels. The prediction limit for sulfate at this well 
is 15 mg/L. The sulfate concentrations for the verification samples were 60 mg/L with a Q 
flag and 38 mg/L, respectively. Both samples were a confirmed exceedence.  
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The January 2007 result for chloride at well S-07E was 220 mg/L with a Q flag. The 
prediction limit for chloride at this well is 173 mg/L. The chloride concentrations for the 
verification samples were 190 and 170 mg/L, respectively, both with a Q flag. The first 
resample was a verified exceedence, but the second resample was not an exceedence. 

On October 5, 2005, an ODR was submitted to the Regional Board attributing the 
exceedences during the 2004/2004 Winter/Spring Groundwater Monitoring Event in 
wells E-17RD, S-01RD, S-07E, WM-02RD, and WM-09 to the near-record rainfall during the 
2004/2005 rainy season. The exceedences for well S-07E included sulfate and chloride 
during the 2005 resample events.  

The exceedence of sulfate and chloride for well S-07E from the January 2007 sampling event 
also can be attributed to the high amounts of rainfall during the 2004/2005 rainy season. 
The sulfate, chloride, and TDS concentrations are shown in Figure 6-2 together with their 
respective concentration predication limits and annual rainfall amounts from 2000 through 
2006. Figure 6-2 shows that the concentrations for chloride, sulfate, and TDS have been 
slowly decreasing since the 2004/2005 rainy season and are returning to the concentrations 
that existed prior to the 2004/2005 rainy season. Therefore, the exceedences at well S-07E 
are attributed to the near-record rainfall received in the 2004/2005 rainy season and not a 
release from the landfill. 

6.2.3 Well WM-09 
The January 2007 result for well WM-09 for TDS was 1,100 mg/L. The prediction limit for 
TDS at this well is 1,079 mg/L. The TDS concentrations of the verification samples were 
1,000 and 1,000 mg/L, respectively. Both samples were below levels of exceedence. 
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Date of Activity Description of Event Rationale / Purpose Results Presented In

1 4th Quarter 2006 Event
Water level and total well depth 
measurements in 10 wells and
5 piezometers

4th Quarter 2006 Groundwater Gradients Map This Report

2 1st Quarter 2007 Event
Groundwater samples and water 
levels collected from all Point of 
Compliance wells 

Winter/Spring 2007 Semiannual DMP Monitoring 
Event This Report

3 1st Quarter 2007 Event Leachate samples from the sumps Winter/Spring 2007 Semiannual DMP Monitoring 
Event This Report

March 13, 2007 1st Quarter 2007 Resample 
Event Sample 1

Resample of E-17RD, WM-09, and     
S-07E

Exceedance at E-17RD, WM-09, and S-07E during 
the Winter/Spring 2007 Semiannual Monitoring 
Event

This Report

March 14, 2007 1st Quarter 2007 Resample 
Event Sample 2

Resample of E-17RD, WM-09, and     
S-07E

Exceedance at E-17RD, WM-09, and S-07E during 
the Winter/Spring 2007 Semiannual Monitoring 
Event

This Report

January 8 through January 
12, 2007

4

Table 1-1
Summary of Groundwater Monitoring Activities, Winter/Spring 2007

Event

September 25, 2006
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Table 3-1
Monitoring Well and Piezometer Network

Dedi- Ground Top Bottom Bottom Top Bottom
cated Surface Screen Screen Well Screen Screen

Sample Elev Elev Elev Elev Depth Depth
Pump (ft, msl) (ft, msl) (ft, msl) (ft, msl) (ft) (ft)

Monitoring Wells In Main Canyon

E-15 -- West of LF 16 977.00 816.00 791.00 791.00 161.00 186.00 25 189.6 2
E-22 Yes West of LF 7 985.5 851.50 811.50 809.81 134 174 40 175.7 2
E-25 Yes West of LF 20 963.2 854.20 834.20 833.7 109 129 20 129.9 2

E-28RD4 -- East of LF 22 1048.30 955.30 925.30 924.80 93.00 123.00 30 121.4 2
E-29 -- East of LF 27 1003.60 982.60 952.60 952.60 21.00 51.00 30 55.1 2

S-01RD Yes North of Fault 33 1010.05 887.05 847.05 846.55 123 163 40 163.1 4
S-07E -- East of LF 7 1005.50 840.50 810.50 807.00 165.00 195.00 30 198.5 2

WM-02RD -- South of Fault 29 1015.95 927.90 897.50 897.07 88.05 118.45 30.4 118.9 2
WM-09 Yes Sludge Area 11 970.30 855.30 825.30 818.70 115.00 145.00 30 151.6 2

M-01ARD -- Toe of LF Alluvium 795.30 785.30 775.30 774.90 10.00 20.00 10 22.4 2

Piezometers

E-14 -- West of LF 7 997.4 836.00 796.00 796.00 161.40 201.40 40 205.0 2
E-20 -- East of LF 22 1077.5 952.2 912.20 912.20 125.30 165.30 40 165.2 2

WM-07 -- East of LF 20 1074.2 895.2 865.20 889.90 179.00 209.00 30 184.3 1
WM-08 -- East of LF 20 1059.1 895.2 865.20 863.20 163.90 193.90 30 181.0 1
W-09 -- East of LF 33 986.53 906.9 901.90 901 79.63 84.63 5 78.3 2

Monitoring Wells In Cell D Expansion Area

E-17RD -- West of LF 25 or 26 975.6 815.6 785.6 785.6 160.0 190.0 30.0 198.0 2
WM-04RD -- West of LF 21 891.0 805.0 785.0 785.0 86.0 106.0 20.0 106.9 2

Notes
Yes = Dedicated sample pump installed

--' = Dedicated sample pump not installed
1 = Well depths were measured September 25, 2006.

Well 
Dia 
(in)

Relative 
Location UnitLocation

Screen 
Length 

(ft)

Well 
Depth1 

(ft)
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Table 3-2
Groundwater Elevations, Winter/Spring 2007

Monitoring Wells In Main Canyon Area
E-15 979.69 790.11 154.50 154.10 825.19 825.59
E-22 985.88 810.19 132.63 132.70 853.25 853.18
E-25 964.07 834.13 84.80 84.88 879.27 879.19

E-28RD4 1050.33 928.98 72.92 72.90 977.41 977.43
E-29 1007.02 951.96 9.06 10.10 997.96 996.92

S-01RD 1010.54 847.49 5.21 5.75 1005.33 1004.79
S-07E 1007.95 809.45 155.30 155.72 852.65 852.23

WM-02RD 1016.18 897.30 39.47 39.36 976.71 976.82
WM-09 989.52 837.92 49.90 50.10 939.62 939.42

M-01ARD 797.36 774.92 17.35 17.77 780.01 779.59

Piezometers
E-14 998.20 793.17 144.67 144.83 853.53 853.37
E-20 1077.80 912.60 106.11 106.23 971.69 971.57

WM-07 1074.20 889.90 159.23 159.10 914.97 915.10
WM-08 1059.10 878.10 146.70 147.20 912.40 911.90
W-09 986.53 908.23 9.60 9.87 976.93 976.66

Monitoring Well In Cell D Expansion Area
E-17RD 979.26 781.24 61.08 60.64 918.18 918.62
WM-04RD 892.86 785.96 5.00 4.37 887.86 888.49

Notes
1 = Groundwater measurements for 4th Quarter 2006 were taken September 25, 2006.
2 = Groundwater measurements for 1st Quarter 2007 were taken January 8, 2007.
3 = Top of casing elevations were surveyed on November 23, 2005.

GW Elevation 
4th Qtr 2006 

(ft, msl)

GW Elevation 
1st Qtr 2007   

(ft, msl)
Location

Bottom Well 
Elevation    
(ft, msl)

Depth to GW 
4th Qtr 20061 

(ft)

Depth to GW 
1st Qtr 20072 

(ft)

Top of Casing 
Elevation3         

(ft, msl)
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