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Executive Summary 

This document presents the Five-Year Review for the Valley Wood Preserving, Inc., Superfund 
Site (VWP Site), located approximately 1.5 miles southeast of the city limits of the City of 
Turlock, Stanislaus County, California.  The site was listed on the National Priorities List in 
March 1989, and the U.S. Environmental Protection Agency (EPA) became the lead agency on 
the site shortly thereafter. 

Between 1973 and 1979, Valley Wood Preserving, Inc. (VWP) performed wood preserving 
activities in which solutions of chromated-copper-arsenate were used to preserve lumber.  The 
Central Valley Regional Water Quality Control Board (CVRWQCB) identified the presence of 
wood preserving chemicals in the site soil and groundwater in 1979; contaminants frequently 
detected were copper, trivalent and hexavalent chromium and arsenic.  Later that year, 
CVRWQCB issued a preliminary injunction ordering VWP to install and operate an interim 
groundwater pump and treat system.  A subsequent remedial investigation and feasibility study 
(RI/FS) determined that a significant hexavalent chromium contamination plume existed in the 
groundwater of the upper aquifer and had migrated over 2,500 feet southwest.  Similarly, an 
arsenic contamination plume was delineated in the upper aquifer, but had not migrated far off 
site.  Both plumes were centered on the western property boundary.  A risk assessment 
conducted by EPA for the RI/FS determined that hexavalent chromium and arsenic were the 
primary contaminants of concern (COCs) at the site. 

In September 1991, EPA issued a Record of Decision (ROD) for the VWP Site.  The ROD 
identified cleanup remedies for the contaminated soil and groundwater.  The remedy for 
groundwater was to utilize the existing pump and treat system and electrochemically treat the 
groundwater to change the hexavalent chromium to trivalent chromium followed by treatment 
using activated alumina adsorption to remove arsenic.  The soil remedy involved excavating 
contaminated soil and fixing and stabilizing the hazardous substances in the soil with a 
stabilizing agent.  The soil would then be backfilled and capped.   

During the operation of the groundwater remedy, VWP approached the EPA about conducting a 
groundwater pilot study (GPS) to evaluate in-situ remediation of the plume.  As part of the GPS, 
the treated groundwater would be further augmented with a reductant and reinjected into the 
groundwater, with objective of reducing the hexavalent chromium to the less mobile and less 
toxic trivalent chromium.  In 1994, EPA issued an Explanation of Significant Differences (ESD) 
authorizing the in-situ treatment pilot study.  VWP implemented the pilot study in 1998 and 
thereafter continued to operate the pump and treat system while monitoring the impacts of the 
GPS on the hexavalent chromium plume.   

In September 2003, EPA issued a ROD amendment revising the arsenic cleanup standard for 
soil, modifying the soil remedy and selecting new institutional controls.  Data on the background 
concentrations of naturally-occurring arsenic in the Central Valley, not available at the time the 
original ROD was released, demonstrated that the original arsenic cleanup standard for soil was 
below background levels. Also, residential use was no longer planned for the VWP property, and 
the original arsenic cleanup level was overly conservative for industrial use.  The change in 
cleanup standard for arsenic was coupled with the requirement for an institutional control (e.g., 
land use covenant) and rezoning prohibiting future residential development of the VWP 
property.  The modified soil remedy was to excavate the impacted soil to the newly-promulgated 
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standard for arsenic and dispose the contaminated soil off-site.  Following implementation of the 
soil excavation work in 2004, confirmation sampling determined that all soils in the unsaturated 
zone with chromium and arsenic levels above their respective cleanup standards had been 
removed.   

In March 2007, EPA issued a second ROD amendment revising the cleanup standard for arsenic 
in the groundwater from 50 micrograms per liter (μg/L) to 10 μg/L (consistent with the revised 
federal Maximum Contaminant Level (MCL) for drinking water) and revising the remedy to 
address the residual levels of contaminants in the groundwater.  This ROD Amendment selected 
the use of additional in-situ treatment followed by monitored natural attenuation (MNA) to 
address the residual arsenic concentrations in the groundwater that remained on site above the 
revised cleanup standard.  The in-situ treatment consisted of injection of ViroBind™ F Blend 
reagent slurry into grid injection points surrounding the impacted area on the VWP property.  
The objective of the injections was to permanently immobilize and incorporate arsenic into 
ferrous iron minerals and to reduce the residual hexavalent chromium to trivalent chromium.   

The in-situ components to the groundwater remedy for hexavalent chromium and arsenic were 
successful at reducing the areal footprint of the contamination plume to two wells remaining on 
site.  Currently, groundwater at the monitoring wells in the footprint of the former hexavalent 
chromium plume contains concentrations either below laboratory detection limits or below the 
MCL for total chromium.  Hexavalent chromium contamination above the MCL for total 
chromium remains in the groundwater in one monitoring well, GW-39D.  This monitoring well 
is located on the VWP property and was reported as being improperly constructed, screening the 
interface between the lower portions of the upper aquifer and the aquitard.   Similarly, arsenic 
concentrations above the MCL occur in the groundwater at monitoring well GW-12.  This well 
has had concentrations below the MCL since the in-situ treatment until the last sampling event, 
when arsenic levels exceeded the MCL by a factor of two.   

In-situ treatment has increased concentrations of manganese and sulfate in the groundwater, two 
chemicals which EPA has designated as constituents of interest (COIs) because the secondary 
MCLs for these chemicals are based on taste and odor thresholds, rather than protection of 
human health.  The MNA component of the final groundwater remedy will monitor the 
concentrations of the COCs and COIs with time and evaluate achieving COC cleanup standards 
(i.e., arsenic and chromium concentrations below MCLs) as well as trends in the concentrations 
of COIs. 

The remedies implemented at the VWP Site pursuant to the ROD and both ROD amendments 
are protective of human health and the environment.  Confirmation soil sampling collected 
during the soil remedial action demonstrated that all soils in the unsaturated zone with chromium 
and arsenic levels above the cleanup standards for soil have been removed. Institutional controls 
implemented pursuant to the 2003 ROD amendment ensure that future use of the site will be 
restricted to commercial and industrial purposes (certain specific uses are excluded by the 
recorded land use covenant).  Implementation of the GPS successfully reduced the hexavalent 
chromium groundwater contamination plume to below MCLs for all monitoring wells off site.  
The additional in-situ groundwater treatment also successfully reduced the areal footprint of the 
arsenic contamination plume.  Under the MNA component of the groundwater remedy selected 
in the 2007 ROD amendment, VWP will continue to monitor wells to ensure the groundwater 
reaches COC concentrations statistically below the MCL in a reasonable timeframe. 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site name (from CERCLIS):  Valley Wood Preserving, Inc. 

EPA ID (from CERCLIS):  CAD063020143 

Region:  9 State: CA City/County: Turlock/Stanislaus 

SITE STATUS 

NPL status:  ⌧ Final   Deleted  Other (specify)  

Remediation status (choose all that apply):   Under Construction  ⌧ Operating   Complete 

Multiple OUs?*  ⌧ YES  NO Construction completion date: 8/21/08 

Has site been put into reuse?   YES ⌧ NO 

REVIEW STATUS 

Lead agency: ⌧ EPA   State   Tribe   Other Federal Agency 

Author name: Robin Smith 

Author title:  Environmental Scientist Author affiliation: U.S. Army Corps of Engineers 

Review period:**   11  / 13  / 2008   to   9  / 24/ 2009  

Date(s) of site inspection:   03 / 19 / 2009  

Type of review: 
⌧ Post-SARA    Pre-SARA    NPL-Removal only 

               Non-NPL Remedial Action Site     NPL State/Tribe-lead 

               Regional Discretion 

Review number: ⌧ 1 (first)   2 (second)   3 (third)   Other (specify)  

Triggering action:  

⌧ Actual RA On-site Construction at OU #1  Actual RA Start at OU#  NA  

 Construction Completion    Previous Five-Year Review Report 

  Other (specify)   

Triggering action date (from CERCLIS):  August 23, 2004 

Due date (five years after triggering action date):   8  / 23 / 2009  
* [“OU” refers to operable unit.] 

** [Review period should correspond to the actual start and end dates of the Five-Year Review in CERCLIS.] 
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Five-Year Review Summary Form, cont’d. 
Issues: 

There are no issues that affect protectiveness. 
 

Protectiveness Statement(s):   

The remedies implemented at the VWP Site pursuant to the ROD and both ROD amendments 
are protective of human health and the environment.  Confirmation soil sampling performed 
during the revised soil remedial action, selected in the 2003 ROD amendment, confirmed that 
soil cleanup standards for chromium and arsenic in the unsaturated zone have been achieved. 
The institutional controls (including the land use covenant) required by the 2003 ROD 
amendment ensure that future use of the site will be restricted to commercial and industrial 
purposes. Implementation of the original and the revised groundwater remedies has reduced the 
hexavalent chromium groundwater contamination plume to below MCLs for all monitoring wells 
off site and also successfully reduced the areal footprint of the arsenic contamination plume.  The 
ongoing MNA phase of the groundwater remedy will monitor progress toward achieving 
groundwater cleanup standards in the remaining small footprint of the plume on the western 
VWP property line.  
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1. Introduction 

This is the first five-year review (FYR) report of the remedial actions for the Valley Wood 
Preserving, Inc., Superfund Site (VWP Site) located in Turlock, Stanislaus County, California.  
The implementation of soil remedial actions in 2004 based on the 2003 Record of Decision 
(ROD) Amendment was the triggering action for this review. 

The purpose of the Five-Year Review is to determine whether a site remedy is protective of 
human health and the environment.  The methods, findings, and conclusions of reviews are 
documented in FYR reports.  In addition, FYR reports identify issues found during the review, if 
any, and identify recommendations to address them. 

The United States Environmental Protection Agency (EPA) is preparing this FYR report 
pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) §121 and the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP). CERCLA §121(c) states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such remedial 
action no less often than each five years after the initiation of such remedial action to assure 
that human health and the environment are being protected by the remedial action being 
implemented.  In addition, if upon such a review it is the judgment of the President that 
action is appropriate at such site in accordance with section [104] or [106], the President 
shall take such action.  The President shall report to the Congress a list of facilities for 
which such review is required, the results of all such reviews, and any actions taken as a 
result of such reviews. 

The EPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations (CFR) 
§300.430(f)(4)(ii) states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and unrestricted 
exposure, the lead agency shall review such action no less often than every five years after 
initiation of the selected remedial action. 

The purpose and focus of FYRs are further defined in EPA Office of Solid Waste and 
Emergency Response (OSWER) Directive 9355.7-03B-P (EPA, 2001). 

The EPA Region 9 has conducted a review of the remedial actions implemented at the Valley 
Wood Preserving Superfund Site, located at 2237 South Golden State Boulevard on the southeast 
side of Turlock, Stanislaus County, California.  This review was conducted by the U.S. Army 
Corps of Engineers (USACE), on behalf of EPA, between March 2009 and September 2009. 

EPA guidance states that FYRs are to be conducted within five years of the start of an 
implemented remedy.  This statutory review is required because the remedial actions for soil left 
hazardous substances on site above levels that allow for unlimited use and unrestricted exposure. 
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2. Site Chronology 

The following table details the major milestones or notable events for the VWP Site. 

Table 1.  Chronology of Events 

Event Date 

Site Discovery. 1979 

CVRWQCB issued a cleanup and abatement order to Valley Wood 
Preserving, Inc. (VWP). 

November 1979 

VWP began soil and groundwater sampling. 1980 

VWP began groundwater extraction and treatment. 1980 

California DHS issued a remedial action order to VWP to conduct an 
RI/FS and develop a RAP. 

March 1987 

VWP submitted an Initial draft RI Report. January 1989 

VWP Site added to NPL. March 1989 

EPA advised VWP to conduct monthly domestic well sampling August 1989 

Several domestic wells showed detectable concentrations of hexavalent 
chromium. 

October 1989 

Removal consent order signed by EPA and VWP. December 8, 1989 

VWP began installation of 3 deep domestic water supply wells. January 1990 

VWP signed a second EPA administrative consent order requiring them 
to conduct an RI/FS. 

May 4, 1990 

Extraction and electrochemical treatment system in operation. June 1990 

EPA completed a baseline risk assessment. February 1991 

RI/FS was completed. June 1991 

EPA issued the ROD for soil and groundwater cleanup September 27, 1991 

EPA modified the groundwater remedial action in an ESD for a 
groundwater pilot study using in-situ geochemical fixation. 

December 9, 1994 

VWP conducted Groundwater Pilot Study 1998-2000 

ROD Amendment #1 for soil remedial action September 29, 2003 

Groundwater extraction system shut down 2004 

Start of on-site construction for the soil remedial action August 23, 2004 

Focused Feasibility Study for final groundwater remedy January 2007 
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Event Date 

ROD Amendment #2 for in-situ treatment and monitored natural 
attenuation 

March 2007 

In-situ treatment for arsenic completed October, 2007 

3. Background 

3.1. Site Location 
The Valley Wood Preserving Superfund Site (the VWP Site or the Site) is located at 2237 South 
Golden State Boulevard in an unincorporated area of Stanislaus County, California.  The Site, a 
former wood preserving facility, lies roughly 1.5 miles southeast of the City of Turlock’s 
boundary (Figure 1).  The Merced County line is about 0.5 miles southeast of the Site.   

The primary land use in the Site vicinity is for agricultural purposes.  The immediate boundaries 
of the Site are South Golden State Boulevard to the east; a poultry farm to the south; agricultural 
lots to the west; and (currently) an automotive repair shop to the north.  The agricultural parcels 
near the Site are about 10 to 20 acres each. 

The Site occupies an area of approximately 14.4 acres, and is essentially level.  Parts of the Site 
have been graded to control surface water runoff.  The former wood treating and storage area has 
been paved over.  The remainder of the Site is unpaved.  The entire perimeter of the Site is 
secured with a 6 foot (ft) high chain-link fence. 

Within the Site boundaries, a garage/workshop and a storage shed are located in the northeast 
corner of the property. Two service/storage – type buildings and a covered work structure are 
located in the southeast corner of the property.  In addition, the property still contains one small 
above-ground tank, a pole barn and an office structure. The wood preserving facilities and 
equipment have been dismantled and removed. 

3.2. Land and Resource Use 
The area surrounding the Site is almost exclusively agricultural and includes vineyards, 
vegetable farms, walnut orchards, poultry farms and grazing lands.   

Geology.  The Site area is located in the structural lowland of California’s Great Valley, situated 
between the Sierra Nevada Mountains to the east and the Coast Range Mountains to the west.  
The Great Valley is structurally divided into two physiographic regions, the Sacramento Valley 
in the North and the San Joaquin Valley in the south.  The Site is located in the San Joaquin 
Valley region, named after the San Joaquin River which drains the region.  The valley is 
composed of over 9,000 ft of unconsolidated and consolidated sediments overlying a pre-
Tertiary metamorphic and igneous basement complex (Geosystem, 1991).  

Hydrogeology.  The hydrogeologic system at the Site can be divided into three major units, two 
of which are main aquifers.  The upper-most aquifer (upper zone) consists of unconsolidated 
gravel, sand, silt and clay and extends from land surface to approximately 60 to 80 ft below 
ground surface (bgs).  Ferric hydroxide is abundant and coats the grains of the aquifer (MWH, 
2006).  Pump tests done during the remedial investigation/feasibility study (RI/FS) report a 
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hydraulic conductivity of 4.9 x 10-2 cm/sec (Geosystems, 1991).  This aquifer is classified by the 
state as a drinking water source.   

The upper zone uniformly overlies a reduced aquitard composed of lacustrine silt and clay that is 
about 40 to 90 ft thick.  Ferrous iron minerals are common.  This unit produces low volumes of 
water; the RI/FS reports hydraulic conductivity ranging from 1.4 x 10-6 to 1.1 x 10-7 cm/sec 
(MWH, 2006).   

The reduced aquitard is underlain by the second main aquifer system.  Encountered at depths 
approximately 125 to 200 ft bgs is the confined, oxidized aquifer (MWH, 2006).  It consists of 
Pleistocene and Holocene alluvium, gravel, sand, silt, clay.  As in the upper zone, ferric 
hydroxides are present.  This unit is capable of yielding large volumes of groundwater 
(Geosystem, 1991) and is also classified by the state as a drinking water source. 

The Site is located completely in the Turlock Irrigation District (TID) and the Turlock 
Groundwater Basin. The TID utilizes a combination of surface and groundwater resources to 
service agricultural lands and municipalities within the district boundaries (TGBA, 2008).  The 
upper zone of the groundwater basin was historically used as a source of water supply, but has 
been abandoned in favor of the use of deeper zones.  This is due to widespread nitrate 
contamination caused by the historical agricultural use of the region.  The use of organo-arsenic 
herbicide is also common in the region. 

Recent investigations have shed light on the naturally-occurring background concentrations of 
arsenic in the soil and groundwater of the San Joaquin Valley.  Burow, et al. (2004), found that 
arsenic in groundwater commonly exceeds the EPA maximum contaminant level (MCL) for 
drinking water of 10 micrograms per liter (μg/L).  Of the over 2,000 domestic, irrigation, 
observation and public supply wells compiled in the U.S. Geological Survey (USGS) and 
California Department of Health Services (now the California Department of Toxic Substances 
Control (DTSC)) databases, 13 percent of the wells had groundwater concentrations of arsenic 
greater than the MCL.  Similarly, a review of the EPA and USGS cooperative nation-wide 
database of groundwater wells reveals a widespread occurrence of elevated arsenic 
concentrations in domestic and public supply drinking water in the vicinity of the VWP Site 
(Figure 2).  Table 2 is a listing of the wells shown in Figure 2, with the locations, depths, and 
arsenic concentrations (MWH, 2006) 
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Table 2.  Arsenic Concentrations in Groundwater in the Vicinity of the VWP Site  

County State Well Depth Sample Date 
Arsenic 

Concentration 
(µg/L) 

Location 

0 San Joaquin CA 54.30 09/20/82 120 

1 Merced CA 33.00 05/08/95 63 

2 Merced CA 618.00 06/04/87 44 

3 San Joaquin CA 576.00 05/02/79 42 

4 Stanislaus CA 5.00 11/16/88 40 

5 San Joaquin CA 68.00 05/02/79 38 

6 Merced CA 65.00 05/14/85 38 

7 San Joaquin CA 156.00 08/18/94 32 

8 Merced CA 748.00 06/28/85 32 

9 Merced CA -- 05/08/84 24 

10 San Joaquin CA 150.00 05/03/79 23 

11 Merced CA 599.00 06/26/85 20 

12 Stanislaus CA -- 05/06/84 18 

13 Merced CA 300.00 04/10/85 18 

14 San Joaquin CA 175.00 09/09/93 16 

15 San Joaquin CA 175.00 06/06/94 16 

16 San Joaquin CA 228.00 05/22/79 16 

17 Stanislaus CA 15.00 11/17/88 16 

 

3.3. History of Contamination 
Between 1973 and 1979, VWP performed wood preserving activities at the Site.  Solutions of 1 
to 2 percent chromated-copper-arsenate (CCA) were mixed and stored in tanks on the Site.  
Lumber in loads of up to 20,000 pounds was placed into one of two pressure treatment cylinders, 
and then treated with the solution.  After completion of the treatment, the lumber was removed 
from the cylinder and allowed to drip-dry on paved and unpaved portions of the property (EPA, 
2003). 

Subsurface investigations in 1979 by the Regional Water Quality Control Board, Central Valley 
Region (CVRWQCB) identified the presence of wood preserving chemicals in on-site soils and 
groundwater.  Arsenic, copper, hexavalent chromium and trivalent chromium are contaminants 
that were frequently detected in elevated concentrations at the site.  Specifically, the original 
ROD deemed the contaminants of concern (COCs) at the VWP Site as hexavalent chromium and 
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arsenic, as these COCs were detected in the soils, from the surface to approximately 12 ft bgs, 
and in the groundwater.  The known contamination sources include paved and unpaved drip-
pads, other chemical spills, leaking tanks, and on-site disposal practices common to that time and 
was found within storage ponds, holding tanks, surface water run off and in soils both on-site and 
off-site (Geosystems, 1991).   

In June 1991, the RI/FS was completed.  It concluded that hexavalent chromium and arsenic 
contamination in the soil was centered on the western boundary of the site.  A hexavalent 
chromium groundwater plume appeared to originate from this area of the Site and had migrated 
approximately 2,000 ft to the southwest.  This posed a substantial threat to neighboring domestic 
wells.  An arsenic plume also existed in the groundwater around the western boundary, but had 
not migrated far from the VWP property (Geosystems, 1991).   

 

3.4. Initial Response 
In November 1979, the CVRWQCB issued a cleanup and abatement order to VWP.  In 1980, the 
CVRWQCB obtained a preliminary injunction ordering VWP to perform groundwater pump-
and-treat actions at the Site.  VWP commenced soil and groundwater sampling in early 1980; 
however, remedial actions ceased in 1983 due to alleged financial difficulties. 

In March 1987, the DTSC issued a remedial action order to VWP.  This order required VWP to 
conduct a RI/FS and to develop a Remedial Action Plan (RAP). 

In March 1989, the EPA added the VWP Site to the National Priorities List (NPL), and soon 
thereafter became the lead agency for the remedial cleanup.  EPA remains the lead agency; the 
DTSC and CVRWQCB are support agencies, with DTSC acting as the lead state agency. 

In December 1989, VWP and EPA entered into an administrative order on consent to perform 
emergency removal actions at the Site.  The order required aquifer testing, an interim pump-and-
treat system, and the design of a plan for alternate water supplies for affected neighboring 
residents.  In January 1990, VWP commenced the installation of three deep groundwater wells to 
serve as domestic water wells.  In May 1990, VWP and EPA entered into a second 
administrative consent order, requiring VWP to conduct a remedial investigation/feasibility 
study (RI/FS).  This new order superseded the previous 1987 DTSC remedial action order.  In 
June 1990, VWP began operation of a pump-and-treat system in order to control the migration of 
the contaminant plume (EPA 2003). 

 

3.5. Basis for Taking Action 
The RI/FS found contaminated soil and groundwater at the Site at levels exceeding health-based 
limits.  Groundwater contamination was present in the upper zone and elevated arsenic levels 
were present in the underlying reduced aquitard.  EPA determined that over time, the primary 
pathway for release from the contaminated soil to the groundwater is via leaching, followed by 
plume migration due to groundwater movement.  Since hexavalent chromium is mobile in 
groundwater, a significant contaminant plume was present in the upper zone and had migrated 
from the western site boundary down gradient in a southwesterly direction (Figure 3).   
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Similarly, an arsenic contamination plume in groundwater was also delineated around the 
western boundary, though no significant migration of this plume had occurred (Figure 4).  
Arsenic is not as mobile in groundwater as hexavalent chromium, and as a result the arsenic 
plume remained close to the western property boundary (i.e., in the vicinity of the wood treating 
operations).  Impacts to the soil were also centered on this western boundary of the site for both 
hexavalent chromium and arsenic (Geosystems, 1991).   

EPA prepared a baseline risk assessment to evaluate the potential risks associated with the 
contaminants found at the site. Routes of exposure for both groundwater and soil evaluated in the 
risk assessment included ingestion, inhalation and dermal contact.  EPA concluded that actual or 
threatened releases of hazardous substances from this site could present an imminent and 
substantial endangerment to human health. Arsenic and hexavalent chromium were identified as 
the contaminants that posed the most significant risks under current and future exposure 
scenarios. The primary potential exposure pathway of concern for groundwater at the site was 
ingestion and for soil the primary potential route of concern was dust inhalation.  No significant 
ecological risks were detected (Geosystems, 1991). 

4. Remedial Actions 

4.1. Remedy Selection 
Original ROD.  On September 27, 1991, EPA signed a ROD for the VWP Site that selected 
cleanup remedies for contaminated soil and groundwater.  The remedy for the groundwater 
contamination consisted of electrochemical treatment, in conjunction with the existing pump-
and-treat system.  For groundwater, the ROD selected cleanup standards of 50 μg/L for total 
chromium (including hexavalent chromium) and 16 μg/L for arsenic. 

To address on-site contaminated soil, the ROD selected a remedy that included excavating 
contaminated soil, fixing and stabilizing the hazardous substances in the soil with a stabilizing 
agent and backfilling the fixed-soils into the excavated areas.  Measures such as covers of clean 
soil or other capping mechanisms would be taken to protect the surface of the fixed soil from 
physical decomposition.  Institutional controls would be required to ensure that future land-use 
practices would be compatible with the fixed-soil.  Based on information available at the time of 
the 1991 ROD, it was estimated that 15,000 cubic yards of soil would be subject to remediation.  

The ROD specified cleanup standards for soil based on applicable or relevant and appropriate 
requirements (ARARs) and health protection criteria.  The surface soil cleanup standards were 
based on potential health risks from inhalation and direct contact, assuming residential use of the 
site.  The standards for shallow soil (0 to 4 ft bgs) were set at 4 milligrams per kilogram (mg/kg) 
for hexavalent chromium and 2 mg/kg for arsenic, which corresponded to a 1 x 10-6 excess 
cancer risk.  The cleanup standards for subsurface soil were set at 5 micrograms per kilogram 
(μg/kg) for both arsenic and hexavalent chromium as measured in the leachate from the 
subsurface soil.  Those levels were based on the Soluble Threshold Limit Concentrations (STLC) 
as defined in the Designated Level Methodology (DLM) for characterizing wastes in soil 
prepared by the CVRWQCB in June 1989. 

During the operation of the pump-and-treat system, VWP approached the EPA about conducting 
a field demonstration of an innovative technology that employs an in-situ chromium reduction 
process. After considering VWP’s proposal, EPA issued an Explanation of Significant 
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Differences (ESD) in 1994 to allow the addition of an in-situ remediation pilot study to the 
existing groundwater pump-and-treat system.  As part of the one-year pilot study, the treated 
groundwater would be further augmented with a reductant and reinjected into the aquifer in order 
to reduce the hexavalent chromium to trivalent chromium and thereby shorten the duration of the 
groundwater remediation (GTI, 1995). 

ROD Amendment #1.  On September 29, 2003, EPA issued a ROD Amendment revising the 
arsenic cleanup standard for soil.  Technical data not available at the time the original ROD was 
issued suggested that the original cleanup standard for surface soil was below background 
concentrations. Further, with the future planned use of the VWP property changing from 
residential to industrial, the original soil cleanup number for arsenic was overly conservative. 
The cleanup standard for chromium remained at 4 mg/kg for all soil above the water table.   

Remedial action objectives (RAOs) describe what the proposed site cleanup is expected to 
accomplish.  In the 2003 ROD Amendment, the RAOs for the soil cleanup remedy at the site 
remained the same as in the original ROD (EPA, 2003).  They are as follows: 

• Protect human health and the environment 

• Protect groundwater quality based on the potential for arsenic and/or hexavalent 
chromium in the soils to contaminate the groundwater. 

The soil cleanup standards in the original ROD were based (in part) upon future residential use 
of the VWP property.  However, such use was no longer planned for the site, and by 2003, VWP 
had submitted an application to have the VWP property re-zoned as “planned industrial” which 
would both effectively prevent the construction of residences on the property and require local 
zoning input on the future industrial usage.  In ROD Amendment #1, EPA revised the soil 
cleanup standards to reflect this change in future use of the VWP property and also required 
institutional controls (ICs) prohibiting residential use of the site to ensure that future use is 
compatible with post-cleanup site conditions. The revised soil cleanup standards are summarized 
in Table 3. 

 

Table 3.  Valley Wood Preserving Soil Clean-up Standards 

2003 ROD Amendment  
COC 

Standard 
(mg/kg)* Basis 

Arsenic 25  Health-based level for 
commercial/industrial use Hexavalent chromium (Cr6+) 4 

 *mg/kg = parts per million (ppm) 

 

The amendment also modified the soil cleanup plan.  The remedy selected in the original ROD, 
excavation, fixation and backfilling of fixated soil, was replaced by the new remedy selected in 
ROD Amendment #1 which required that soil exceeding industrial cleanup standards for arsenic 
and chromium be excavated and disposed of off-site.  The new plan also eliminated the soluble 
leachate soil cleanup numbers so that all soil was to meet a single standard.  Because the remedy 
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outlined in this ROD amendment would result in hazardous substances remaining on-site above 
health-based levels, the site became subject to the five-year review requirements (EPA, 2003). 

 

ROD Amendment #2.  On March 30, 2007, EPA issued a second ROD Amendment to address 
residual levels of groundwater contaminants and revise the cleanup standards.  The groundwater 
remedy outlined in ROD Amendment #2 calls for: a) in-situ treatment to address residual levels 
of arsenic contamination in groundwater beneath and down-gradient from the Site, b) monitored 
natural attenuation to address residual hexavalent chromium, any remaining levels of arsenic 
following the in-situ treatment, and secondary contaminants generated by the in-situ treatment, 
and c) a revised cleanup goal of 10 μg/L for arsenic in groundwater impacted by Site activities 
(EPA, 2007a). 

The RAO for the groundwater remedy at the Site, as described in ROD Amendment #2, is as 
follows: 

• Restore groundwater to its beneficial use within a reasonable time frame. 

The ROD and the 2007 ROD amendment require treatment to reduce contaminant levels in 
groundwater to below the cleanup standards contained in the original ROD for total (including 
hexavalent) chromium and in the 2007 ROD amendment for arsenic (Table 4).  The statistical 
analysis included in the 2007 Focused Feasibility Study (FFS) estimated that in-situ treatment 
followed by MNA would likely take 4 to 5 years to achieve cleanup levels in groundwater. 

In 2005, VWP prepared and submitted an arsenic background study titled, “Report on 
Lithological Implications of Background concentrations of Arsenic in Groundwater.” The report 
concluded that background levels for arsenic in the upper oxidized zone and the confined aquifer 
appear to be below 10 μg/L, and that background arsenic levels in the reduced zone appear to be 
between 15 and 25 μg/L.  The report also concluded that this reduced zone has not been impacted 
by VWP activities.  These findings were approved by the EPA, CVRWQCB, and DTSC.  As a 
result, only the upper oxidized zone groundwater, where elevated arsenic concentrations are 
attributable to releases from the Site, is subject to the cleanup actions selected in the 2007 ROD 
Amendment.   

 

Table 4.  Valley Wood Preserving Groundwater Cleanup Standards 

COC Standard (μg/L)* Basis 

Arsenic 10 MCL 

Chromium** 50 CA MCL 
*μg/L = parts per billion (ppb) 

**An MCL for Cr6+ does not currently exist 

 

4.2. Remedy Implementation 
The following Remedial measures have been completed: 
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1.  Ground Extraction and Treatment System.  VWP had operated a groundwater extraction 
and treatment system intermittently beginning in 1980.  Following the issuance of the ROD in 
September 1991, VWP continued groundwater extraction and treatment activities at the Site in 
accordance with the ROD.  The groundwater extraction and treatment system involved extraction 
of contaminated groundwater, treatment above-ground with an electrochemical process to reduce 
the hexavalent chromium to trivalent chromium, followed by additional treatment using activated 
alumina to remove residual arsenic.  The treated groundwater was discharged into an infiltration 
pond on the VWP property where the water eventually seeped back into the subsurface (EPA, 
1991). 

 

2.  Ground Water Pilot Study.  The groundwater pilot study approved by the 1994 ESD began 
on February 4, 1998.  In the GPS, contaminated groundwater was pumped from seven extraction 
wells along the axis of the hexavalent chromium plume, treated via the existing electrochemical 
precipitation system, then amended with calcium polysulfide (a reductant) and reinjected into the 
groundwater through a series of wells running along the plume’s perimeter.  The added calcium 
polysulfide reductant reacted with the hexavalent chromium, in-situ, reducing it to the less toxic 
and less mobile trivalent chromium.  Residual calcium polysulfide from the in-situ treatment 
mobilized arsenic and manganese, and also generated sulfate, temporarily and locally causing 
increased concentration of these contaminants in groundwater beneath the Site and downgradient 
of the VWP property.  Due to this increase in manganese and sulfate concentrations above their 
respective secondary MCLs, they were identified as constituents of interest (COIs) whose 
concentrations are being monitored.  Overall the GPS was effective at essentially eliminating the 
hexavalent chromium contamination plume.  Figure 5 displays the reduction of the plume 
footprint with time during the GPS.  After 33 months of GPS operation, the hexavalent 
chromium concentrations in groundwater had been essentially eliminated, and EPA determined 
in July 2004 that the groundwater extraction system could be shut down in order to implement 
the soil remedial action (MWH, 2008). 

 

3.  Soil Excavation.  Soil remedial actions involving excavation and off-site disposal of 
contaminated soil that exceeded the revised cleanup standards were completed in 2004.  The site 
was divided into seven separate areas for excavation.  Three areas were excavated to the 
groundwater table and four were excavated to four feet bgs.  Confirmation soil samples were 
continuously collected during the excavation, to ensure all impacted soil was being removed.  
The excavation continued until the confirmation samples displayed hexavalent chromium and 
arsenic concentrations below the cleanup criteria.  In total, 3,216 cubic yards (c.y.) of soil were 
removed from the seven excavation areas (MWH, 2005). 

 

4.  Institutional Controls. ICs are non-engineered instruments that minimize potential for 
human exposure to contaminants, limit land use and/or protect the integrity of the remedy. At the 
site, ICs were implemented to prohibit residential use of the VWP property, including a zoning 
change and recording of a land use covenant.  The land use covenant restricts the future use of 
the property to industrial/commercial use only.  It was necessary to: 
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“… preclude residential use of the property;  provide notice to future occupants of the Property 
of the US EPA directed remediation activities regarding soil and groundwater on the property; 
provide for the proper future handling and off-site disposal of soil from the Property, including 
the requirement for obtaining US EPA’s prior written approval for the excavation or disturbance 
of soil located at or below 6 ft bgs and written notice to US EPA prior to any off site disposal of 
excavated soil from the property; restrict use of groundwater; and protect groundwater remedial 
systems.” (from paragraph 1.05 of the Covenant to Restrict Use of Property, Environmental 
Restriction (Re: Valley Wood Preserving Superfund Site, Stanislaus County, California))   

The covenant restricts future uses of the property to industrial and commercial use only and 
specifically prohibits using the property for the following purposes: residence; hospital for 
humans; public or private school for persons under 21 years of age; day care center for children; 
long-term care facility for the elderly, handicapped or infirm; and any other purpose involving 
residential occupancy on a 24-hour basis. 

The zoning change (to “planned industrial” use) was approved by the Stanislaus County Board of 
Supervisors in 2005, and the Land Use Covenant was finalized in June 2007 and recorded with 
the Stanislaus County Recorder Office on June 22, 2007 (VWP, 2007).  The covenant is between 
Valley Wood Preserving, Inc., and the Department of Toxic Substances Control, with EPA as a 
third party beneficiary. The terms of the covenant require an annual inspection of the property, as 
well as an annual report prepared by the owners of the property that describes how all the 
requirements outlined in the covenant are being met. 

 

5.  In-situ Treatment and Monitored Natural Attenuation for Residual Groundwater 
Contamination.  Pursuant to ROD Amendment #2, in-situ treatment for arsenic in groundwater 
was completed on October 8, 2007.  The in-situ treatment was conducted in the area of residual 
arsenic contamination along the western side of the former VWP wood-treating facility.  Figure 
6, showing the evolution of the arsenic plume from 1998 to early 2006, illustrates the need for 
further treatment as there was little change in the arsenic plume over that period of time.  The 
additional in-situ treatment involved the injection of ViroBind™ F Blend reagent slurry into 
gridded injection points, covering an area from near monitoring well GW-24 to approximately 50 
ft north of monitoring wells GW-1 and GW-12.  The objective was to hydrofracture the 
subsurface, allowing for the creation of a series of sub-horizontal fractures that would allow the 
reagent to migrate laterally away from injection points.  Sulfate, iron and manganese 
concentrations increased significantly after the injections (MWH, 2007b). Arsenic concentrations 
in the vicinity of the injection area dropped by as much as two orders of magnitude following the 
in-situ treatment. 

In addition to the in-situ treatment to address the residual contamination at the site, ROD 
Amendment #2 calls for monitored natural attenuation (MNA) following the in-situ treatment 
phase.  Based on the focused feasibility study (FFS), EPA believes that natural attenuation will 
address residual hexavalent chromium and arsenic left in the groundwater, and concentrations 
will continue to decrease with time (MWH, 2007a).   

4.3. Operation and Maintenance 
No remediation (i.e., active treatment) system is currently operating at the site.  The groundwater 
pump-and-treat system ceased operation in July 2004 and has been dismantled, as the system is 
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no longer necessary.  Groundwater monitoring under the MNA phase of the remedy is 
continuing at the Site pursuant to the groundwater monitoring plan (GMP) revised in December 
2008.  This GMP, replacing the previous December 2004 plan, updates the groundwater 
monitoring program to reflect the current site conditions and distribution of COCs and COIs in 
groundwater at the Site.  This plan supports the final groundwater remedial action as selected in 
ROD Amendment #2, which calls for MNA of contaminants in the groundwater after the 
additional in-situ treatment is completed (MWH, 2008).   

This GMP defines the beginning of monitoring for the MNA phase as being after the completion 
of the additional in-situ treatment.  Several monitoring wells, located in the immediate treatment 
area and in the nearest downgradient areas, were frequently monitored for evaluation of the 
effects of the Virobind™ reagent injections.  These wells are GW-1, GW-2, GW-12, GW-24, 
GW-39D (immediate area of injection), GW-15 A, B &C (Figure 8).   Analytical results from 
these wells also act as the baseline conditions for the MNA phase of the remedy (MWH, 2008). 

Twenty-four wells are being used for overall continued site groundwater monitoring as described 
in the GMP.  They include the eight monitoring wells specified above, as well as GW-5, I-37, P-
2, and P-5 (within the former hexavalent chromium plume footprint).  Wells GW-1, GW-2, GW-
12, GW-15 A, B &C, GW-24, I-37, P-5 and GW-39D are sampled quarterly, GW-5 is sampled 
semi-annually, and P-2 is sampled annually for at least one year after the in situ treatment.  The 
12 active/former domestic wells are sampled annually.  Sampling schedule changes may be 
proposed annually.   

The GMP is designed to meet Site-specific remediation objectives.  The primary goals of this 
plan are to monitor natural geochemical processes for inorganic attenuation and potential for 
reversibility, to conduct additional in-situ treatment monitoring, to demonstrate that chemical-
specific performance standards are being met, and to demonstrate stable or declining 
concentrations of COIs (MWH, 2008).  Specifically, section 2.3.3 of the GMP, “Demonstrating 
Chemical Specific Performance Standards Have Been Met,” states: 

“The MCLs for the two primary constituents of concern, chromium and arsenic, are considered 
ARARs that must be met before groundwater remedial actions can be considered complete.  
Demonstration of meeting these ARARs shall generally be on a well by well basis.  Trend 
analyses will be performed during annual performance monitoring evaluations to illustrate 
progress in meeting the ARARs.  Final demonstration that a well can be considered clean will be 
based on a comparison of the results of sampling and also trend analyses…The intent of this 
evaluation is to verify compliance and to demonstrate with a level of confidence that the 
concentrations within each well satisfy performance standards.” 

This section defines the overall objective of providing a statistical determination on a well-by-
well basis that chemical-specific ARARs are being met. 

As part of the soil remedy, VWP is required to submit an annual land use covenant Inspection 
Report to DTSC. On May 18, 2009, DTSC approved the 2009 inspection report, which 
confirmed that conditions at the site are in conformance with the land use covenant. 

5. Progress Since the Last Five-Year Review 

This is the first five-year review for the VWP Site. 
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6. Five-Year Review Process 

6.1. Administrative Components 
VWP was notified of the initiation of the Five-Year Review in December 2008.  The five-year 
review team was lead by David Stensby of EPA, Remedial Project Manager (RPM), and 
included Robin Smith (Environmental Scientist) and Amy Ebnet (Geologist) of the USACE 
Seattle District. 

6.2. Components of Review 
The review team established the review schedule between February and June, 2009.  The five-
year review began with a kickoff meeting on February 10, 2009 between the USACE technical 
staff assigned to the project and the EPA team members.  Components of the review included: 

• Community Involvement; 

• Document Review; 

• Data Review; 

• Site Inspection; 

• Local Interviews; and 

• Five-Year Review Report Development and Review 

 

6.3. Community Involvement 
Activities to involve the community in the Five-Year Review included a notice run in the 
Modesto Bee newspaper on April 30, 2009 that a Five-Year Review was to be conducted.  No 
comments have been received from the community regarding this review.  Figure 12 is a copy of 
the public announcement. 

6.4. Document Review 
This Five-Year Review consisted of a review of relevant documents as summarized in 
Attachment 1.  Applicable groundwater and soil cleanup standards and other site-specific 
ARARs were also reviewed. 

6.5. Data Review 

6.5.1. Soil Data 
This section summarizes the results of confirmation sampling conducted during the soil remedial 
action in August and September 2004.  The cleanup standard for arsenic in soil is 25 mg/kg and 
for hexavalent chromium, 4 mg/kg.  The excavations did not extend below the water table except 
in areas where visible staining was observed.  One confirmation sample was collected every 200 
square feet (ft2) of side wall surface, and one confirmation sample was collected every 200 ft2 of 
the bottom of the excavations that did not extend into the ground water table.  Each sample 
consisted of a composite of three samples approximately 24 inches (in.) apart in a triangular 
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pattern.  The excavation was extended and resampled in areas where the soil confirmation 
sample exceeded the cleanup criteria for the Site.  Sixty-eight confirmation samples were 
collected, the results of which are presented in Attachment 2.  None of the confirmation samples 
exceeded the cleanup level for hexavalent chromium (4 mg/kg).  Seven samples exceeded the 
cleanup level for arsenic (25 mg/kg) with concentrations ranging from 26 mg/kg to 266 mg/kg.  
All of these samples were from the A7-1 excavation (see Figure 7).  Five of the samples were 
sidewall samples (with one being a duplicate sample) and two were bottom samples.  For the 
cases of the sidewall samples, the excavation was extended and the sidewalls were resampled 
yielding results below the cleanup level (MWH, 2005).  For the bottom samples, the excavation 
was extended to the water table. 

On May 11, 2005, soil samples were collected in five locations within the footprint of the 
dismantled 110,000 gallon water tank.  Four of the samples were taken around the perimeter of 
the tank from approximately 1 ft bgs.  The fifth sample was taken in the center of the footprint 
from approximately 6.5 ft bgs.  The samples from the center, western, and southern edge of the 
footprint exceeded the site cleanup criterion for arsenic.  On May 18th, approximately 200 c.y. of 
soil were excavated in the center, western, and southern portions of the water tank footprint to a 
depth of 8 to 9 ft bgs.  Six confirmation samples were collected along the excavation sidewalls at 
approximately 4 ft bgs.  Two of these samples (from the western and southwestern sidewalls) 
exceeded the cleanup goal for arsenic.  On May 20th, an additional 100 c.y. of soil were 
excavated from the western and southwestern sidewalls.  Two more confirmation samples were 
collected and both were below the cleanup goal for both arsenic and hexavalent chromium 
(MWH, 2005). 

6.5.2. Groundwater Monitoring Data 
The groundwater monitoring plan was updated in 2008 to address MNA monitoring (MWH, 
2008).  Attachment 3 presents the sampling schedule in the current groundwater monitoring plan, 
which calls for 24 monitoring wells to be sampled at least annually, including one of which is 
sampled semi-annually and 10 of which are sampled quarterly (MWH, 2008).  The chemical-
specific groundwater cleanup standard for total chromium (including hexavalent chromium) is 
50 μg/L and for arsenic, 10 μg/L. 

Analytical groundwater data were reviewed for evidence of natural attenuation of arsenic and 
chromium for all on-site wells from which data were collected from the shallow groundwater 
zone during the period of review.  The data were evaluated for trends with the Mann-Kendall 
Test utilizing Visual Sample Plan software.  In addition, one-sample non-parametric hypothesis 
tests were done to determine whether groundwater contaminant concentrations are less than the 
cleanup goals with 95% confidence and 95% upper confidence limits (UCL) of the mean were 
calculated using ProUCL (Version 4) software to determine whether mean groundwater 
contaminant concentrations are less than the cleanup goals.  This section summarizes the results 
of this analysis (see Attachment 4 - Technical Data Review for more details). 

Overall, arsenic was present above 10 μg/L in seven of the shallow monitoring wells during the 
period of review.  These seven wells are: GW-1, GW-12, GW-15B, GW-2, GW-24, GW-32B, 
and GW-50.  Two of the wells, GW-32B and GW-50, have been abandoned and are no longer 
monitored.  Data from GW-32B during the period of review had a statistically stable 
concentration with the 95% UCL above the cleanup goal.  During the period of review, GW-50 
showed signs of decreasing trend and has achieved the cleanup goal.  GW-32B was abandoned in 
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September 2008 after it was demonstrated that the increase in arsenic was associated with a 
change in agricultural practices that required flood irrigation. 

Of the remaining, active wells, three wells (GW-15B, GW-2, and GW-24) are characterized by 
stable concentrations and have achieved the cleanup goals for arsenic.  However, one well (GW-
1) has an increasing trend and one well (GW-12) has a statistically stable concentration with the 
95% UCL above the cleanup goal.  The increasing trend for GW-1 is weak, as it is based on one 
distinct value above the detection limit, and the 95% UCL for GW-12 is weak, as it is based on 
only three distinct values above the detection limit.  With the available data, it cannot be 
determined if the cleanup goal has been achieved for GW-1 or GW-12.   

Hexavalent chromium was present above 50 μg/L in seven monitoring wells since the extraction 
system was shut down in 2004.  These seven wells are: GW-12, GW-15A, GW-15B, GW-2, 
GW-24, GW-39D and GW-5.  Of these wells, five (GW-15A, GW-15B, GW-2, GW-24, and 
GW-5) show signs of decreasing trends that have dropped below the cleanup goal for total 
chromium.  This is strong evidence that the concentrations of hexavalent chromium in these 
wells have met the cleanup goal for total chromium. Two wells (GW-12 and GW-39D) are 
characterized by stable concentrations slightly above the cleanup goal. GW39-D is screened 
through the reduced aquitard but was contaminated with hexavalent chromium due to a faulty 
casing problem, which has since been fixed.  The consistently high concentrations indicate lack 
of migration in the aquitard water adjacent to the well.  Although GW-12 shows a statistical 
stable trend (2004-2009), this may be due to an anomaly in the data set where there were high 
concentrations of chromium in 2007 but the last eight sampling rounds were non-detect.    

Because the cleanup goal is based on the MCL for total chromium, four wells with data 
exceeding the MCL were evaluated for evidence that total chromium contaminant concentrations 
were attenuating.  Wells GW-1, GW-15A, GW-5, and GW-39D have the most data points for 
Total Chromium (n = 7, 7, 5, and 7 respectively) and have exceed the cleanup goal for chromium 
at some point during the review period.  However, these are insufficient quantities of data points 
from each well to conclude whether there is a trend or if the data are stable.  The 95% UCL and 
the Wilcoxon Signed Rank tests showed the concentrations have not achieved the cleanup goals. 

This analysis was performed on a limited data set after the extraction system was shut down in 
2004.  As more data become available, statistical analyses will become more reliable and these 
wells should be reevaluated. 

Sulfur and manganese, which were released as a by-product of the groundwater pilot study and 
the Virobind™ treatment, are also being monitored for natural attenuation. 

Four wells in the Virobind™ injection area experienced a sharp increase in manganese 
concentrations after the Virobind™ injection but have all declined since.  Six wells down 
gradient of the site (GW-32B, GW-42, GW-43, GW-49, GW-50, and P-1) are showing 
increasing trends in manganese concentrations.  These wells are located in an area where the 
agricultural land use has changed from vineyard to corn crops, and the increasing trends may be 
attributed to the flood irrigation practices used for corn farming (MWH, 2007a). 

Nineteen wells exceed the secondary drinking water standard for sulfate.  The same four wells in 
the Virobind™ injection area experienced a sharp increase in sulfate concentration after the 
Virobind™ injection but have all declined since.  Two monitoring wells immediately 
downgradient of the Virobind™ injection site (GW-5 and GW-15C) are showing an increasing 
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trend in sulfate concentrations.  Due to the close proximity to the site, this may be attributed to 
downgradient migration of sulfate from the injection site.  Other wells farther downgradient from 
the site (GW-32B, GW-43, GW-44, GW-50, P-8, and SEGARS-6) are also showing an 
increasing trend in sulfate concentration.  These increases may be attributed to changes in 
agricultural practices (MWH, 2007a). 

6.6. Site Inspection 
A site inspection was conducted on March 19, 2009 by the EPA RPM, Mr. David Stensby; the 
USACE review team of Ms. Robin Smith and Ms. Amy Ebnet; VWP site project manager Mr. 
Bob Schmidt; VWP consultant Mr. Jim Rouse of MWH; and DTSC project manager Mr. 
McKinley Lewis, Jr., and former site project manager Mr. Sam V. Martinez, Jr.  The purpose of 
the inspection was to observe the site and the ongoing remedial measures.  See Attachment 5 for 
photographs taken during the site inspection. 

Overall the site appeared in good condition, free from clutter, and in compliance with the land 
use controls implemented pursuant to ROD Amendment #1.  A significant portion of the site is 
paved and is essentially level, though areas of the site have been graded to control surface water 
run off.  The entire perimeter of the VWP property is surrounded by a six-foot high chain link 
fence.  A few structures still exist on the property, including the VWP office structure (somewhat 
centrally located on the property), a pole barn, one equipment shed, and one above-ground 
storage tank.   

During the site walk, Mr. Schmidt pointed out areas that were excavated during the soil 
remediation and the injection points for the in-situ treatment phase of the final groundwater 
remedy.  The area looked well kept and no staining from injected slurry was observed on either 
the soil or asphalt.   

6.7. Interviews 
Mr. Bob Schmidt, VWP Site Manager.  An informal interview of Mr. Schmidt was conducted 
by USACE personnel during the inspection.  Mr. Schmidt provided details on the site history, 
including an explanation of site remediation activities.  Mr. Rouse was also present to provide 
technical data explanation, which included site maps of contaminant reduction. 

Mr. Schmidt verified the status of required site documents.  A site-specific health and safety plan 
was updated in 2007 and is readily available on site.  Also, all groundwater monitoring records, 
and daily access and security logs are up to date and are kept in hard copies on site.  Mr. Schmidt 
also stated that all records mentioned above also can be obtained by contacting VWP personnel.   

In general the land use controls in place are adequate and protective.  The absence of equipment 
on site as well as the chain link fence usually provide an adequate disincentive to unwanted 
persons who might want to enter the site, although  Mr. Schmidt acknowledged that on occasion 
the site has been broken into.   

Mr. Schmidt also informed USACE personnel about some land use changes that have occurred 
downgradient from the VWP property.  Specifically, a farm which previously had eucalyptus 
trees and grapes has replaced them with high water demanding corn crops.  Mr. Schmidt 
commented on a spike in arsenic concentrations in groundwater monitoring wells in that area 
after flood irrigation of this land. 
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McKinley Lewis, current DTSC Project Manager, and Sam Martinez, former DTSC 
Project Manager.  A formal interview was conducted by USACE personnel with Mr. Lewis and 
Mr. Martinez on May 13, 2009. With regards to the overall progress and management of the site, 
DTSC regards the communication between themselves, the RPM and the responsible parties as 
being adequate and stressed the importance of DTSC and EPA teamwork when it comes to the 
overall decision-making process at the site.  Mr. Lewis actively monitors the site for violations of 
the land use covenant and reports that, since the land use covenant was implemented in June 
2007, there have been no violations.  DTSC posts copies of the significant site documents, 
including the annual reports on the land use covenant and its approval of them, on the DTSC 
Envirostor public database, available on line at http://www.envirostor.dtsc.cs.gov/public. 

7. Technical Assessment 

7.1. Question A: Is the remedy functioning as intended by the decision 
documents? – Yes 

Confirmation sampling during the soil excavation demonstrated that all soil in the unsaturated 
zone with chromium and arsenic levels above the cleanup standards has been removed.   

The GPS of in-situ treatment for hexavalent chromium was successful in reducing the over 2,500 
ft plume footprint in the shallow aquifer to a small area near the contamination source (see 
Figure 11 for a recent hexavalent chromium plume map).  Statistical analysis shows that two 
wells (GW-12 and GW-39D) of the seven wells evaluated in detail as part of this five-year 
review are characterized by stable concentrations slightly above the chromium cleanup goal.  
However, chromium concentrations have been non-detect in GW-12 for the past eight sampling 
rounds. GW-12 and GW-39D should be reevaluated as more data become available and more 
reliable statistical tests may be performed. 

The additional in-situ treatment conducted pursuant to ROD Amendment #2 was successful in 
reducing arsenic concentrations in the small arsenic plume at the western boundary of the VWP 
property (see Figure 10). In the seven wells evaluated in detail, only two (GW-12 and GW-32B) 
have statistically stable concentrations above the arsenic cleanup goal.  However, GW-12 has 
only three distinct values over the detection limit and only one of those is above the cleanup 
goal. Sampling at GW-32B ceased in early 2008 and the well was abandoned after it was 
demonstrated that the arsenic levels were associated with a change in agricultural practices.  

Implementation of Institutional Controls and other Measures. ROD amendment #1 included 
requirements for ICs to restrict residential use of the VWP property including a zoning change 
and recording a restrictive covenant preventing future residential development.  The zoning 
change was approved by the Stanislaus County Board of Supervisors in 2005, and the land use 
covenant was finalized in 2007 and recorded in June 2007. The 2009 annual report on the land 
use covenant and the site inspection confirmed that the ICs are performing as intended.  

Opportunities for Optimization.  Optimization of the current groundwater monitoring program 
should be evaluated.  According to the GMP, 32 site wells have been abandoned and 24 wells 
remain actively monitored.  It outlines the quarterly sampling of ten monitoring wells, semi-
annual sampling of one monitoring well and annual sampling of one monitoring well and 12 
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domestic (one former domestic) water wells.  Of the ten monitoring wells sampled quarterly, 
eight have displayed concentrations of arsenic and hexavalent chromium below MCLs for 
several quarters of sampling.  The frequency of monitoring should be evaluated to determine if 
this is greater than necessary at the site.  Annual sampling of domestic wells is justified to ensure 
protectiveness.   

7.2. Question B: Are the exposure assumption, toxicity data, cleanup 
levels, and remedial action objectives (RAOs) used at the time of the 
remedy still valid? – Yes 

Changes in Standards and To Be Considered (TBCs).  A review was done to identify any 
changes in standards that were identified as Applicable or Relevant and Appropriate 
Requirements (ARARs) in the ROD or ROD amendments; newly promulgated standards 
including revised chemical-specific requirements (such as MCLs); revised action and location-
specific requirements; and State standards and TBCs identified in the ROD and/or the ROD 
amendments that bear on the protectiveness of the remedy.  Any such changes were then 
evaluated to establish whether the new requirement indicates that the remedy is no longer 
protective.  A summary table is presented in Attachment 6.  

Since the original ROD, there have been changes in risk-based cleanup levels for soil and 
chemical-specific ARARs for groundwater.  The cleanup levels for arsenic in soil and for arsenic 
in groundwater were revised in ROD amendments #1 and #2, respectively.  ROD amendment #1 
in 2003 established a revised arsenic cleanup goal for soil at 25 mg/kg, replacing the 2 mg/kg 
goal set in the original ROD.  The original cleanup standard was intended to be protective of 
human health if the site were to be used for residential purposes.  In the 2003 ROD amendment, 
EPA acknowledged that residential use was no longer planned for the VWP property, and the 
arsenic cleanup level was revised based on acceptable levels of arsenic in soil for industrial 
exposure scenarios.  

 ROD amendment #2 in 2007 revised the cleanup standard for arsenic in groundwater.  
Originally set at 50 μg/L in the ROD, it was revised down to 10 μg/L to reflect changes to the 
federal drinking water standard.  This revised cleanup standard applies to the shallow 
groundwater and the deeper confined aquifer (although there is no indication that contaminants 
from the VWP Site have reached the deeper aquifer).  However, it does not apply to the aquitard 
underlying the shallow groundwater, as naturally-occurring background concentrations in this 
zone are between 15 μg/L and 25 μg/L and releases from the VWP Site have not impacted the 
aquitard.   

 

Changes in Exposure Pathways, Toxicity and Other Contaminant Characteristics.  Since 
the original ROD, changes in the toxicity of the primary COCs have been listed in the Integrated 
Risk Information System (IRIS) and California EPA (Cal EPA) databases.  These changes are 
summarized in the table in Attachment 6.  Since the 1991 ROD, trivalent and hexavalent 
chromium and arsenic have been determined to be more toxic via the oral exposure pathway.  
Similarly, a reference dose for inhalation of hexavalent chromium now exists in the IRIS 
database.  The summary table in Attachment 6 also presents the toxicity data for the COIs 
developed since the in-situ treatment implementation. 
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The carcinogenicities of hexavalent chromium and arsenic have also changed since the time of 
the original ROD, including a significant change in the carcinogenicity of hexavalent chromium 
via the inhalation exposure pathway.  This contaminant is currently not listed as a carcinogen via 
the oral exposure pathway by either the IRIS or Cal EPA database.  Trivalent chromium, copper 
and the COIs manganese and sulfate are not classified as human carcinogens.  The changes in 
toxicity values for the COCs have not affected the protectiveness of the remedy. 

There have been no changes in ecological risks or exposure pathways since the original ROD.  
There also have been no changes to land use on and adjacent to the site. 

7.3. Question C: Has any other information come to light that could call 
into question the protectiveness of the remedy? – No 

The toxicity of hexavalent chromium is currently under review by the State of California, and in 
August 2009, the California Office of Environmental Health Hazard Assessment issued a 
proposed Public Health Goal (PHG) for hexavalent chromium in drinking water.  The proposed 
PHG and the toxicity assessments underlying that proposal are in the public comment phase.  
Therefore, at the time of this five-year review, the toxicity values have not changed from the 
original assessment 

EPA is currently discussing increases to the oral and inhalation slope factor factors for arsenic; at 
this writing, there has not been a final determination to place these into IRIS.  This development 
may affect cleanup standards for future five-year periods. 

 

8. Issues 

There are no issues affecting protectiveness of the remedy. 

9. Recommendations and Follow-Up Actions 

There are no recommendations or follow-up actions. 

10. Protectiveness Statement 

The remedies implemented at the VWP Site pursuant to the ROD and both ROD amendments 
are protective of human health and the environment.  Confirmation soil sampling performed 
during the revised soil remedial action, selected in the 2003 ROD amendment, confirmed that 
soil cleanup standards for chromium and arsenic in the unsaturated zone have been achieved. 
The institutional controls (including the land use covenant) required by the 2003 ROD 
amendment ensure that future use of the site will be restricted to commercial and industrial 
purposes. Implementation of the original and the revised groundwater remedies has reduced the 
hexavalent chromium groundwater contamination plume to below MCLs for all monitoring wells 
off site and also successfully reduced the areal footprint of the arsenic contamination plume.  The 
ongoing MNA phase of the groundwater remedy will monitor progress toward achieving 
groundwater cleanup standards in the remaining small footprint of the plume on the western 
VWP property line. 
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11. Next Review 

The next five year review for the Valley Wood Preserving Site is required by September, 2014, 
five years from the date of this review. 



Figure 1:  Valley Wood Preserving Site Location.
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Figure 2:  Well Locations Merced, San Joaquin, and Stanislaus Counties.
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Figure 5:  Hexavalent Chromium Plume During Groundwater Pilot Study
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Figure 6:  Arsenic Plume During Groundwater Pilot Study.
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Figure 8:  Monitoring Well Locations
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Figure 9:  Piezometric Surface Map
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Figure 10:  Arsenic Plume, February 2009.
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Figure 11:  Chromium Plume, February 2009.
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

ATKINSON-1 02/09/04 <0.01 31 38 <0.01 0.005
ATKINSON-1 01/31/05 <0.01 30  0.01 <0.005
ATKINSON-1 02/15/06 <0.01 42  <0.01 <0.005
ATKINSON-1 01/25/07 <0.01 33.7  <0.01 0.006
ATKINSON-1 01/28/08 <0.01 <0.010 45.7  <0.02 0.007
ATKINSON-1 02/13/09 <0.01 0.011 38.6  <0.01 0.006

COX-2 02/09/04 <0.01 32 49 <0.01 <0.005
COX-2 05/04/04 <0.01 53 60 <0.01
COX-2 07/19/04 <0.01 29 56 <0.01
COX-2 01/31/05 <0.01 32  <0.01 <0.005
COX-2 08/16/05 <0.01 36  <0.01 <0.005
COX-2 02/15/06 <0.01 37  <0.01 <0.005
COX-2 08/07/06 <0.01 34  0.03 <0.005
COX-2 01/25/07 <0.01 34.4  <0.01 <0.005
COX-2 08/03/07 <0.01 <0.010 35.5  <0.01 <0.005
COX-2 01/28/08 <0.01 <0.010 43.7  <0.02 <0.005
COX-2 02/13/09 <0.01 0.012 41.5  <0.01 <0.005

DIXON-2 02/09/04 <0.01 38 60 <0.01 <0.005
DIXON-2 05/04/04 <0.01 15 39 <0.01 <0.005
DIXON-2 07/19/04 <0.01 30 64 <0.01 <0.005
DIXON-2 01/31/05 <0.01 37  <0.01 <0.005
DIXON-2 08/16/05 <0.01 39  <0.01 <0.005
DIXON-2 02/15/06 <0.01 45  <0.01 <0.005
DIXON-2 08/07/06 <0.01 38  <0.01 <0.005
DIXON-2 01/25/07 <0.01 37.3  <0.01 <0.005
DIXON-2 08/03/07 <0.01 <0.010 38  <0.01 <0.005
DIXON-2 01/28/08 <0.01 0.011 50.2  <0.02 <0.005
DIXON-2 02/13/09 <0.01 0.02 39.8  <0.01 <0.005

ELLIOT-2 02/09/04 <0.01 3.5 11 <0.01 0.006
ELLIOT-2 05/04/04 <0.01 3.9 13 <0.01
ELLIOT-2 07/19/04 <0.01 3.4 13 <0.01
ELLIOT-2 01/31/05 <0.01 3.5  <0.01 0.006
ELLIOT-2 08/16/05 <0.01 4.7  <0.01 0.006
ELLIOT-2 02/15/06 <0.01 4.3  <0.01 <0.005
ELLIOT-2 08/07/06 <0.01 4  <0.01 <0.005
ELLIOT-2 01/25/07 <0.01 3.2  <0.01 0.006
ELLIOT-2 08/03/07 <0.01 <0.010 3.4  <0.01 0.006
ELLIOT-2 01/28/08 <0.01 <0.010 3.8  <0.02 0.007
ELLIOT-2 02/13/09 <0.01 <0.010 3.6  <0.01 0.007

ENCOMIO-2 02/09/04 <0.01 7.6 19 <0.01 0.008
ENCOMIO-2 05/04/04 <0.01 4.3 21 <0.01
ENCOMIO-2 07/19/04 <0.01 3.9 19 <0.01
ENCOMIO-2 01/31/05 <0.01 7.9  <0.01 0.007

Valley Wood Preserving Site
Turlock, CA.

First Five-Year Review Report 
Valley Wood Preserving Superfund Site Attachment 2 - Groundwater Data Table

September 2009 
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

ENCOMIO-2 08/16/05 <0.01 6.6  <0.01 0.007
ENCOMIO-2 02/15/06 <0.01 6  <0.01 <0.005
ENCOMIO-2 08/07/06 <0.01 6.4  <0.01 <0.005
ENCOMIO-2 01/25/07 <0.01 8.3  <0.01 0.007
ENCOMIO-2 08/03/07 <0.01 <0.010 5.5  <0.01 0.006
ENCOMIO-2 01/28/08 <0.01 <0.010 12.2  <0.02 0.008
ENCOMIO-2 02/13/09 <0.01 0.01 11  <0.01 0.007

GW-1 02/11/04 <0.01 226 69 0.04 0.380
GW-1 05/04/04 <0.01   1.200
GW-1 07/21/04 <0.01   0.950
GW-1 11/11/04 <0.01 214  2 1.200
GW-1 02/01/05 <0.01 192  1 1.300
GW-1 05/17/05 <0.01 226  0.39 0.400
GW-1 08/17/05 <0.01 223  1.34 0.550
GW-1 11/16/05 <0.01 196  1.6 0.560
GW-1 02/17/06 <0.01 207  0.64 0.630
GW-1 05/08/06 0.01 185  0.66 0.660
GW-1 08/08/06 <0.01 187  1 0.500
GW-1 11/07/06 0.01 247  1 0.500
GW-1 01/26/07 0.01 191  0.32 0.390
GW-1 05/15/07 0.02 179  0.35 0.562
GW-1 08/06/07 0.04 0.096 173  1.26 0.640
GW-1 10/15/07 <0.01 2760  7 <0.005
GW-1 10/22/07 <0.01 4440  22.8 <0.005
GW-1 10/30/07 <0.01 4600 53.2 32.5 <0.005
GW-1 11/06/07 <0.01 <0.010 4100  40.1 <0.005
GW-1 12/03/07 <0.01 3030  32.5 <0.005
GW-1 02/08/08 <0.01 <0.010 1630  15 <0.005
GW-1 05/05/08 <0.010 1710  9.58 <0.005
GW-1 08/04/08 <0.010 1880  9.25 <0.005
GW-1 11/10/08 0.013 1670  5.89 <0.005
GW-1 02/13/09 <0.01 <0.010 1530  0.05 0.006

GW-12 02/11/04 0.05 219 70 <0.01 0.290
GW-12 05/04/04 <0.01 240 89 <0.01 0.076
GW-12 07/21/04 0.01 242 87 <0.01 0.170
GW-12 02/01/05 0.27 206  <0.01 0.150
GW-12 02/17/06 0.07 233  <0.01 0.150

(1)  Low flow purge results from GeoAnalytical Laboratories.

GW-12(1) 01/09/07 0.5  188  <0.01 0.380
(2)  Low flow purge results from Energy Laboratories.

GW-12(2) 01/09/07 0.5 175  <0.01 0.400
GW-12 01/26/07 0.35 203  <0.01 0.300
GW-12 08/06/07 <0.01 0.016 177  <0.01 0.019
GW-12 10/15/07 <0.01 2340  26 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-12 10/22/07 <0.01 1310  16.2 <0.005
GW-12 10/30/07 <0.01 1230  13.1 <0.005
GW-12 11/06/07 <0.01 <0.010 1390  13.1 <0.005
GW-12 12/03/07 <0.01 1390  10.7 <0.005
GW-12 01/31/08 <0.01 <0.010 591  2.05 0.005
GW-12 05/05/08 <0.010 509  0.23 0.007
GW-12 08/04/08 <0.010 532  0.91 <0.005
GW-12 11/10/08 0.013 262  0.46 <0.005
GW-12 02/13/09 0.02 0.013 315  0.02 0.023

GW-15A 01/05/04 0.05   
GW-15A 02/09/04 0.06 231 90 <0.01 <0.005
GW-15A 03/08/04 0.06   
GW-15A 04/05/04 0.07   
GW-15A 05/03/04 0.1 292 95 <0.01 <0.005
GW-15A 06/09/04 0.1   
GW-15A 07/19/04 0.11 238 89 <0.01 <0.005
GW-15A 11/10/04 0.19 278  0.02 <0.005
GW-15A 02/04/05 0.04 278  0.03 <0.005
GW-15A 05/17/05 0.1 266  <0.01 <0.005
GW-15A 08/17/05 0.06 248  <0.01 <0.005
GW-15A 11/16/05 0.11 277  <0.01 <0.005
GW-15A 02/16/06 0.1 276  <0.01 <0.005
GW-15A 05/08/06 0.04 232  <0.01 <0.005
GW-15A 08/08/06 0.05 212  <0.01 <0.005
GW-15A 11/07/06 0.08 211  <0.01 <0.005
GW-15A 01/31/07 0.06 210  <0.01 <0.005
GW-15A 05/15/07 0.07 231  <0.01 <0.005
GW-15A 08/06/07 0.04 0.052 221  <0.01 <0.005
GW-15A 11/05/07 0.04 0.068 235  <0.01 <0.005
GW-15A 01/31/08 0.05 0.054 257  <0.02 0.006
GW-15A 05/05/08 0.057 233  <0.02 0.005
GW-15A 08/04/08 0.048 240  0.03 <0.005
GW-15A 11/10/08 0.053 245  <0.01 <0.005
GW-15A 02/13/09 0.02 0.028 241  0.02 <0.005

GW-15B 02/10/04 0.06 97 50 <0.01 0.008
GW-15B 05/04/04 0.09 74 54 <0.01
GW-15B 07/20/04 0.07 90 56 <0.01
GW-15B 11/10/04 0.04 174  <0.01 0.007
GW-15B 02/04/05 <0.01 202  <0.01 0.007
GW-15B 05/17/05 0.04 209  <0.01 0.007
GW-15B 08/17/05 0.02 208  <0.01 0.007
GW-15B 11/16/05 0.01 234  <0.01 0.007
GW-15B 02/16/06 0.01 236  <0.01 <0.005
GW-15B 05/08/06 0.02 204  <0.01 0.007
GW-15B 08/08/06 <0.01 206  <0.01 0.015
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-15B 11/07/06 <0.01 199  <0.01 <0.005
GW-15B 01/31/07 0.01 224  <0.01 0.007
GW-15B 05/15/07 <0.01 220  <0.01 0.006
GW-15B 08/06/07 <0.01 0.012 214  <0.01 0.006
GW-15B 11/05/07 <0.01 <0.010 233  <0.01 0.005
GW-15B 01/31/08 <0.01 0.015 262  <0.02 0.008
GW-15B 05/05/08 <0.010 219  <0.02 0.007
GW-15B 08/04/08 <0.010 215  <0.02 0.007
GW-15B 11/10/08 0.011 214  <0.01 0.007
GW-15B 02/13/09 0.01 0.017 225  <0.01 0.007

GW-15C 02/10/04 0.02 239 79 <0.01 <0.005
GW-15C 05/04/04 0.03 252 93 <0.01
GW-15C 07/20/04 0.01 286 98 <0.01
GW-15C 11/10/04 0.01 321  <0.01 <0.005
GW-15C 02/04/05 0.02 320  <0.01 <0.005
GW-15C 05/17/05 0.04 331  <0.01 <0.005
GW-15C 08/17/05 0.05 220  <0.01 <0.005
GW-15C 11/16/05 0.03 351  <0.01 <0.005
GW-15C 02/16/06 0.02 344  <0.01 <0.005
GW-15C 05/08/06 0.03 302  <0.01 <0.005
GW-15C 08/08/06 0.03 213  <0.01 0.010
GW-15C 11/07/06 0.02 243  0.01 <0.005
GW-15C 01/31/07 0.02 350  <0.01 <0.005
GW-15C 05/15/07 0.02 274  <0.01 <0.005
GW-15C 08/06/07 0.03 0.039 210  <0.01 <0.005
GW-15C 11/05/07 <0.01 0.026 243  <0.01 <0.005
GW-15C 01/31/08 0.02 0.02 409  <0.02 <0.005
GW-15C 05/05/08 0.021 328  <0.02 <0.005
GW-15C 08/04/08 0.032 231  <0.02 <0.005
GW-15C 11/10/08 0.032 289  <0.01 <0.005
GW-15C 02/13/09 0.02 0.028 411  <0.01 <0.005

GW-18 02/10/04 <0.01 170 86 0.06 0.005
GW-18 05/04/04 <0.01 153 104 0.05 0.006
GW-18 07/20/04 <0.01 214 108 0.05 <0.005
GW-18 11/10/04 <0.01 222  0.06 <0.005
GW-18 02/04/05 <0.01 246  0.06 <0.005
GW-18 05/17/05 <0.01 226  0.06 <0.005
GW-18 08/17/05 0.02 153  0.04 <0.005
GW-18 11/16/05 0.01 156  0.06 <0.005
GW-18 02/16/06 <0.01 179  0.07 <0.005
GW-18 05/08/06 <0.01 219  0.03 <0.005
GW-18 08/07/06 <0.01 162  0.03 <0.005
GW-18 11/06/06 <0.01 160  0.03 <0.005

(1)  Low flow purge results from GeoAnalytical Laboratories.

GW-18(1) 01/09/07 <0.01  177  0.04 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

(2)  Low flow purge results from Energy Laboratories.

GW-18(2) 01/09/07 <0.005 162  0.04 <0.005
GW-18 01/31/07 <0.01 173  0.04 0.005
GW-18 05/14/07 <0.01 170  <0.01 0.005
GW-18 08/06/07 <0.01 <0.010 160  0.04 <0.005
GW-18 11/05/07 <0.01 <0.010 168  0.04 <0.005
GW-18 01/29/08 <0.01 <0.010 223  0.02 <0.005

GW-18D 02/10/04 0.01 33 30 <0.01 0.019
GW-18D 05/04/04 0.01 45 45 <0.01 0.021
GW-18D 07/20/04 0.01 35 39 <0.01 0.018
GW-18D 11/10/04 0.01 42  <0.01 0.019
GW-18D 02/04/05 <0.01 26  <0.01 0.009
GW-18D 02/16/06 0.01 45  <0.01 0.020
GW-18D 01/31/07 0.01 48.4  <0.01 0.020
GW-18D 01/29/08 <0.01 0.011 98.6  <0.02 0.015

GW-18E 02/10/04 <0.01 4.8 13 <0.01 0.005
GW-18E 07/20/04 0.02 162 80 <0.01 <0.005
GW-18E 02/04/05 <0.01 4.8  <0.01 0.005

GW-19B 02/10/04 0.06 172 57 <0.01
GW-19B 02/01/05 <0.01 17  <0.01 <0.005
GW-19B 05/17/05 0.04 221  <0.01 <0.005
GW-19B 08/17/05 0.03 216  <0.01 <0.005
GW-19B 11/16/05 0.02 205  <0.01 <0.005
GW-19B 02/16/06 0.02 233  <0.01 <0.005
GW-19B 05/08/06 0.03 227  <0.01 <0.005
GW-19B 08/07/06 0.03 216  <0.01 <0.005
GW-19B 11/07/06 0.02 277  <0.01 <0.005
GW-19B 01/29/07 0.02 188  <0.01 <0.005
GW-19B 05/15/07 0.02 141  <0.01 <0.005
GW-19B 08/06/07 0.02 0.031 190  <0.01 <0.005
GW-19B 11/05/07 <0.01 0.018 194  0.02 <0.005
GW-19B 01/29/08 <0.01 0.012 257  <0.02 <0.005

GW-19C 02/10/04 0.04 109 47 <0.01
GW-19C 02/01/05 0.04 153  <0.01 0.005
GW-19C 05/17/05 0.03 167  <0.01 0.005
GW-19C 08/17/05 0.03 220  <0.01 0.008
GW-19C 11/16/05 0.02 196  <0.01 <0.005
GW-19C 02/16/06 0.03 145  <0.01 <0.005
GW-19C 05/08/06 0.03 147  <0.01 0.007
GW-19C 08/07/06 0.03 147  <0.01 <0.005
GW-19C 11/07/06 0.03 203  0.02 <0.005
GW-19C 01/29/07 0.03 184  0.02 0.006
GW-19C 05/15/07 0.02 195  <0.01 0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-19C 08/06/07 0.02 0.032 127  <0.01 0.006
GW-19C 11/05/07 <0.01 0.026 126  <0.01 0.005
GW-19C 01/29/08 0.01 0.023 158  <0.02 0.006

GW-2 01/05/04 <0.01   
GW-2 02/09/04 0.02 215 91 0.05 0.054
GW-2 03/08/04 0.02   
GW-2 04/05/04 0.03   
GW-2 05/03/04 0.04 285 92 0.04 0.080
GW-2 06/09/04 0.03   
GW-2 07/19/04 0.02 229 85 0.03 0.066
GW-2 11/11/04 0.07 271  0.04 0.190
GW-2 02/01/05 0.05 63  <0.01 0.017
GW-2 05/17/05 0.04 253  0.09 0.090
GW-2 08/16/05 0.02 269  0.08 0.110
GW-2 11/16/05 0.05 251  0.11 0.130
GW-2 02/17/06 0.09 255  0.07 0.210
GW-2 05/08/06 0.04 240  0.09 0.170
GW-2 08/08/06 0.01 244  0.07 0.070
GW-2 11/07/06 0.05 241  0.11 0.120
GW-2 01/26/07 0.1 287  0.01 0.230
GW-2 05/15/07 <0.01 257  0.25 0.025
GW-2 08/06/07 <0.01 0.035 237  0.13 0.099
GW-2 10/15/07 <0.01 1470  29.4 <0.005
GW-2 10/22/07 <0.01 1620  75.4 <0.005
GW-2 10/30/07 <0.01 3640  146 <0.005
GW-2 11/06/07 <0.01 <0.010 2240  94.4 <0.005
GW-2 12/03/07 <0.01 1720  51.6 <0.005
GW-2 01/31/08 <0.01 <0.010 1360  21.1 <0.005
GW-2 05/05/08 <0.010 1070  2.69 <0.005
GW-2 08/04/08 <0.010 442  7.76 <0.005
GW-2 11/10/08 <0.010 484  7.14 <0.005
GW-2 02/13/09 <0.01 <0.010 537  0.25 <0.005

GW-22C 02/11/04 <0.01 201 67 <0.01

GW-22E 02/11/04 <0.01 38 55 <0.01 <0.005
GW-22E 02/04/05 <0.01 38  <0.01 <0.005

GW-24 02/11/04 0.01 252 87 <0.01
GW-24 02/01/05 0.09 250  0.03 0.190
GW-24 05/18/05 0.04 245  0.09 0.100
GW-24 08/16/05 0.05 270  <0.01 0.030
GW-24 11/16/05 0.04 303  <0.01 0.040
GW-24 02/16/06 0.04 323  <0.01 0.060
GW-24 05/08/06 0.05 282  <0.01 0.050
GW-24 08/08/06 0.07 238  <0.01 0.060
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-24 11/07/06 0.04 258  <0.01 0.040
GW-24 01/26/07 0.03 296  0.01 0.050
GW-24 05/15/07 0.04 293  0.01 0.049
GW-24 08/06/07 0.03 0.048 291  <0.01 0.056
GW-24 10/15/07 <0.01 3430  119 <0.005
GW-24 10/22/07 <0.01 966  19 <0.005
GW-24 10/30/07 <0.01 902  15.5 <0.005
GW-24 11/06/07 <0.01 <0.010 557  12.6 <0.005
GW-24 12/03/07 <0.01 540  5.34 <0.005
GW-24 01/31/08 <0.01 <0.010 360  1.22 <0.005
GW-24 05/05/08 <0.010 299  0.59 <0.005
GW-24 08/04/08 <0.010 291  0.66 <0.005
GW-24 11/10/08 <0.010 329  0.65 <0.005
GW-24 02/13/09 <0.01 <0.010 354  0.15 <0.005

GW-26 02/10/04 0.04 204 73 <0.01
GW-26 05/04/04 0.02 186 82 <0.01
GW-26 07/20/04 0.02 206 89 <0.01
GW-26 11/10/04 0.03 223  <0.01 <0.005
GW-26 02/04/05 0.05 223  <0.01 <0.005
GW-26 05/17/05 0.02 243  <0.01 <0.005
GW-26 08/17/05 0.02 250  <0.01 <0.005
GW-26 11/16/05 0.03 254  <0.01 <0.005
GW-26 02/16/06 0.05 259  <0.01 <0.005
GW-26 05/08/06 0.04 229  <0.01 <0.005
GW-26 08/08/06 0.02 228  <0.01 <0.005
GW-26 11/07/06 <0.01 214  <0.01 <0.005
GW-26 01/31/07 0.02 214  <0.01 <0.005
GW-26 05/14/07 0.01 235  <0.01 <0.005
GW-26 08/06/07 <0.01 0.011 227  <0.01 <0.005
GW-26 11/05/07 <0.01 0.018 234  <0.01 <0.005
GW-26 01/31/08 0.03 0.035 276  <0.02 0.005

GW-28 02/10/04 <0.01 159 62 0.01 <0.005
GW-28 05/04/04 <0.01 156 72 <0.01
GW-28 07/20/04 <0.01 165 76 <0.01 <0.005

GW-3 02/10/04 0.04 133 47 <0.01 <0.005

GW-31A 02/11/04 <0.01 96 74 <0.01
GW-31A 07/20/04 <0.01 102 97 <0.01 <0.005

GW-31B 02/11/04 <0.01 70 78 <0.01
GW-31B 07/20/04 <0.01 6.1 15 <0.01 0.008

GW-31C 02/11/04 <0.01 83 75 <0.01
GW-31C 07/20/04 <0.01 37 39 <0.01 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-32A 02/11/04 0.04 309 115 <0.01 <0.005
GW-32A 05/04/04 0.05 299 123 <0.01 <0.005
GW-32A 07/20/04 0.04 340 127 <0.01 <0.005
GW-32A 11/10/04 0.03 502  <0.01 <0.005
GW-32A 02/01/05 0.01 550  <0.01 <0.005
GW-32A 05/16/05 0.04 613  <0.01 <0.005
GW-32A 08/17/05 0.02 782  <0.01 <0.005
GW-32A 11/15/05 0.01 804  <0.01 <0.005
GW-32A 02/15/06 <0.01 866  <0.01 <0.005
GW-32A 05/09/06 0.01 729  <0.01 <0.005
GW-32A 08/07/06 <0.01 572  <0.01 0.010
GW-32A 11/07/06 0.01 812  <0.01 <0.005
GW-32A 01/30/07 <0.01 795  <0.01 <0.005
GW-32A 05/14/07 <0.01 815  <0.01 0.005
GW-32A 08/06/07 <0.01 0.012 2570  <0.01 0.005
GW-32A 11/05/07 <0.01 0.026 685  <0.01 <0.005
GW-32A 01/28/08 <0.01 0.031 725  <0.02 0.006
GW-32A 08/04/08 0.025 501  <0.02 <0.005

GW-32B 02/11/04 0.01 152 76 0.23 0.009
GW-32B 05/04/04 0.02 162 95 0.04 0.007
GW-32B 07/20/04 <0.01 161 92 0.23 0.007
GW-32B 11/10/04 <0.01 255  0.31 0.008
GW-32B 02/01/05 <0.01 261  0.23 0.008
GW-32B 05/16/05 <0.01 197  <0.01 <0.005
GW-32B 08/17/05 <0.01 293  0.24 0.011
GW-32B 11/15/05 <0.01 258  <0.01 <0.005
GW-32B 02/15/06 <0.01 291  0.32 0.010
GW-32B 05/09/06 <0.01 333  0.24 0.010
GW-32B 08/07/06 <0.01 485  0.35 0.020
GW-32B 11/07/06 <0.01 516  0.41 0.010
GW-32B 01/30/07 <0.01 572  0.4 0.009
GW-32B 05/14/07 <0.01 534  0.37 0.009
GW-32B 08/06/07 <0.01 <0.010 603  0.46 0.010
GW-32B 11/05/07 <0.01 0.013 560  0.31 0.008
GW-32B 01/28/08 <0.01 0.01 626  0.28 0.009

GW-32C 02/11/04 <0.01 172 81 <0.01 <0.005
GW-32C 05/04/04 <0.01 150 88 <0.01 <0.005
GW-32C 07/20/04 <0.01 122 80 <0.01 <0.005

GW-32D 02/11/04 <0.01 3.4 19 <0.01 0.014
GW-32D 05/04/04 <0.01 4.2 22 <0.01 0.019
GW-32D 07/20/04 <0.01 4.3 21 <0.01 0.015
GW-32D 11/10/04 0.01 7.8  <0.01 0.016
GW-32D 02/01/05 <0.01 3.5  <0.01 0.015
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-32D 05/16/05 0.04 3.7  <0.01 0.016
GW-32D 08/31/05 <0.01 3.5  <0.01 0.015
GW-32D 11/15/05 <0.01 3.9  <0.01 0.015
GW-32D 02/15/06 0.01 7  <0.01 0.020
GW-32D 05/09/06 0.01 3.3  <0.01 0.020
GW-32D 08/07/06 <0.01 4  <0.01 0.030
GW-32D 11/07/06 0.01 4.2  <0.01 0.020
GW-32D 01/30/07 <0.01 3.4  <0.01 0.010
GW-32D 05/14/07 <0.01 4.5  <0.01 0.015
GW-32D 08/06/07 <0.01 <0.010 3.4  <0.01 0.017
GW-32D 11/05/07 <0.01 0.012 3.4  <0.01 0.014
GW-32D 01/28/08 <0.01 0.012 5.7  <0.02 0.017

WELL REHABILITATED 12/09-12/2003
GW-39D 01/05/04 0.04 77 43 <0.01 0.016
GW-39D 02/11/04 0.04 72 45 <0.01 0.015
GW-39D 03/02/04 0.04 64 44 <0.01 0.017
GW-39D 04/05/04 0.05 76 38 <0.01 0.012
GW-39D 05/04/04 0.05 66 53 <0.01 0.022
GW-39D 07/21/04 0.05 56 51 <0.01 0.015
GW-39D 11/11/04 0.04 65  0.02 0.020
GW-39D 02/01/05 0.07 275  <0.01 0.043
GW-39D 05/17/05 0.06 67  <0.01 0.020
GW-39D 08/17/05 0.06 65  0.03 0.020
GW-39D 11/16/05 0.05 64  <0.01 0.018
GW-39D 02/17/06 0.06 70  <0.01 0.020
GW-39D 05/08/06 0.05 60  <0.01 0.020
GW-39D 08/08/06 <0.01 64  <0.01 0.030
GW-39D 11/07/06 0.06 80  <0.01 0.020
GW-39D 01/26/07 0.06 64.1  <0.01 0.030
GW-39D 05/15/07 0.06 66.5  0.01 0.021
GW-39D 08/06/07 0.06 0.066 72.6  <0.01 0.022
GW-39D 11/06/07 0.02 0.048 68  0.01 0.014
GW-39D 01/31/08 0.05 0.051 70.1  <0.02 0.020
GW-39D 05/05/08 0.048 78  0.02 0.018
GW-39D 08/04/08 0.05 70.8  0.03 0.016
GW-39D 11/10/08 0.054 66  <0.01 0.018
GW-39D 02/13/09 0.05 0.057 64.7  <0.01 0.018

GW-42 02/10/04 <0.01 275 88 0.36
GW-42 05/03/04 <0.01 299 91 <0.01
GW-42 07/19/04 <0.01 184 83 0.4
GW-42 11/10/04 <0.01 206  0.49 <0.005
GW-42 02/24/05 <0.01 203  0.53 <0.005
GW-42 05/16/05 <0.01 210  0.07 <0.005
GW-42 08/16/05 <0.01 217  0.49 <0.005
GW-42 11/15/05 <0.01 199  0.48 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-42 02/15/06 <0.01 248  0.69 <0.005
GW-42 05/09/06 <0.01 224  0.32 <0.005
GW-42 08/07/06 <0.01 278  0.68 <0.005
GW-42 11/06/06 <0.01 350  0.9 <0.005
GW-42 01/29/07 <0.01 311  0.95 <0.005
GW-42 05/14/07 <0.01 256  0.73 <0.005
GW-42 08/03/07 <0.01 <0.010 289  1.08 <0.005
GW-42 11/05/07 <0.01 <0.010 221  0.92 <0.005
GW-42 02/08/08 <0.01 <0.010 114  <0.02 <0.005

GW-43 02/10/04 <0.01 143 82 0.06 <0.005
GW-43 05/03/04 <0.01    <0.005
GW-43 07/20/04 <0.01     
GW-43 02/01/05 <0.01 306  0.14 <0.005
GW-43 08/16/05 <0.01 377  0.23 <0.005
GW-43 02/15/06 <0.01 478  0.25 <0.005
GW-43 08/07/06 0.01 217  <0.01 <0.005
GW-43 01/29/07 <0.01 466  0.25 <0.005
GW-43 08/03/07 <0.01 <0.010 383  0.38 <0.005
GW-43 01/28/08 <0.01 0.012 418  0.06 <0.005

GW-44 02/11/04 <0.01 109 63 <0.01  
GW-44 11/10/04 <0.01 77  <0.01 <0.005
GW-44 02/24/05 <0.01 67  <0.01 0.006
GW-44 05/16/05 <0.01 72  <0.01 0.006
GW-44 02/15/06 <0.01 56  <0.01 <0.005
GW-44 01/29/07 <0.01 137  0.57 <0.005
GW-44 01/29/08 <0.01 0.011 327  0.41 <0.005

GW-46 02/10/04 <0.01 182 121 0.02 <0.005
GW-46 05/04/04 <0.01 191 124 0.03 <0.005
GW-46 07/19/04 <0.01 249 153 <0.01 <0.005
GW-46 02/24/05 <0.01 181  0.01 <0.005
GW-46 02/15/06 <0.01 174  0.03 <0.005
GW-46 01/29/07 <0.01 162  0.03 <0.005
GW-46 02/08/08 <0.01 <0.010 171  0.03 <0.005

GW-47 02/10/04 <0.01 178 73 <0.01 <0.005
GW-47 05/03/04 <0.01 228 82 <0.01 <0.005
GW-47 07/19/04 <0.01 200 86 <0.01 <0.005

GW-48 02/10/04 0.02 185 88 0.07 <0.005
GW-48 05/03/04 0.04 231 98 0.03 <0.005
GW-48 07/19/04 0.01 289 124 0.07 <0.005
GW-48 11/10/04 0.01 385  0.1 <0.005
GW-48 02/24/05 <0.01 479  0.06 <0.005
GW-48 05/16/05 0.04 534  0.04 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-48 08/16/05 <0.01 576  0.08 <0.005
GW-48 11/15/05 <0.01 665  0.09 <0.005
GW-48 02/15/06 <0.01 489  0.05 <0.005
GW-48 05/09/06 0.01 353  0.11 <0.005
GW-48 08/07/06 <0.01 538  0.04 <0.005
GW-48 11/06/06 <0.01 546  0.07 <0.005
GW-48 01/29/07 <0.01 469  0.07 0.005
GW-48 05/14/07 <0.01 427  0.03 0.006
GW-48 08/03/07 <0.01 <0.010 409  0.07 <0.005
GW-48 11/05/07 <0.01 0.023 347  0.06 0.006
GW-48 02/08/08 <0.01 <0.010 297  0.03 0.006

GW-49 02/10/04 <0.01 132 75 0.21 0.006
GW-49 05/03/04 <0.01 222 101 0.06 0.005
GW-49 07/19/04 <0.01 231 119 0.3 <0.005
GW-49 11/10/04 <0.01 253  0.33 <0.005
GW-49 02/24/05 <0.01 156  0.28 0.005
GW-49 05/16/05 <0.01 264  0.19 <0.005
GW-49 08/16/05 <0.01 353  0.48 <0.005
GW-49 11/15/05 <0.01 435  0.69 <0.005
GW-49 02/15/06 <0.01 441  0.26 <0.005
GW-49 05/09/06 <0.01 429  0.57 <0.005
GW-49 08/07/06 <0.01 520  0.52 <0.005
GW-49 11/06/06 <0.01 540  0.5 <0.005
GW-49 01/29/07 <0.01 542  0.48 0.005
GW-49 05/14/07 <0.01 479  0.56 <0.005
GW-49 08/03/07 <0.01 0.022 434  0.42 <0.005
GW-49 11/05/07 <0.01 0.012 418  0.51 <0.005
GW-49 02/08/08 <0.01 <0.010 384  0.47 <0.005

GW-5 01/05/04 0.07   
GW-5 02/09/04 0.05 131 58 <0.01 <0.005
GW-5 03/08/04 0.05   
GW-5 04/05/04 0.02   
GW-5 05/03/04 0.02 202 74 <0.01 <0.005
GW-5 06/09/04 0.03   
GW-5 07/19/04 0.03 185 77 <0.01 <0.005
GW-5 11/10/04 0.07 173  <0.01 <0.005
GW-5 02/04/05 0.15 162  <0.01 <0.005
GW-5 05/17/05 0.62 160  <0.01 <0.005
GW-5 08/17/05 0.09 213  <0.01 <0.005
GW-5 11/16/05 0.09 227  <0.01 <0.005
GW-5 02/16/06 0.08 236  <0.01 <0.005
GW-5 05/08/06 0.07 222  <0.01 <0.005
GW-5 08/08/06 0.04 198  <0.01 <0.005
GW-5 11/07/06 0.04 271  <0.01 <0.005
GW-5 01/31/07 0.04 208  <0.01 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

GW-5 05/15/07 0.04 235  <0.01 <0.005
GW-5 08/06/07 0.04 0.04 221  <0.01 <0.005
GW-5 11/05/07 0.01 0.034 271  <0.01 <0.005
GW-5 01/31/08 0.03 0.032 275  <0.02 <0.005
GW-5 08/04/08 0.064 214  <0.02 <0.005
GW-5 02/13/09 0.03 0.034 265  <0.01 <0.005

GW-50 02/11/04 <0.01 140 89 0.32 0.015
GW-50 05/04/04 <0.01 147 101 0.28 0.020
GW-50 07/20/04 <0.01 153 105 0.34 0.011
GW-50 11/11/04 <0.01 183  0.48 0.012
GW-50 02/01/05 <0.01 174  0.38 0.011
GW-50 05/17/05 <0.01 212  0.38 0.010
GW-50 08/17/05 <0.01 217  0.56 0.009
GW-50 11/15/05 <0.01 225  0.69 0.007
GW-50 02/16/06 <0.01 221  0.73 <0.005
GW-50 05/09/06 <0.01 240  0.63 0.008
GW-50 08/07/06 <0.01 218  0.52 <0.005
GW-50 11/06/06 <0.01 234  0.68 <0.005
GW-50 01/30/07 <0.01 212  0.59 <0.005
GW-50 05/14/07 <0.01 265  0.88 <0.005
GW-50 08/03/07 <0.01 <0.010 305  0.94 <0.005
GW-50 11/06/07 <0.01 <0.010 290  0.71 <0.005
GW-50 01/29/08 <0.01 <0.010 347  0.54 <0.005

GW-9 02/10/04 0.03 213 70 <0.01

HOLLISTER-1 02/11/04 <0.01 117 38 0.04 <0.005
HOLLISTER-1 05/04/04 <0.01 100 52 0.02
HOLLISTER-1 07/20/04 <0.01 92 50 0.02
HOLLISTER-1 02/01/05 <0.01 153  <0.01 0.006
HOLLISTER-1 08/17/05 <0.01 174  <0.01 <0.005
HOLLISTER-1 02/15/06 <0.01 201  <0.01 <0.005
HOLLISTER-1 08/07/06 <0.01 187  <0.01 <0.005
HOLLISTER-1 01/29/07 <0.01 176  <0.01 <0.005
HOLLISTER-1 08/06/07 <0.01 <0.010 156  0.02 <0.005
HOLLISTER-1 02/08/08 <0.01 <0.010 180  <0.02 <0.005

HOLLISTER-2 02/09/04 <0.01 13 27 <0.01 <0.005
HOLLISTER-2 05/04/04 <0.01 32 65 <0.01 <0.005
HOLLISTER-2 07/19/04 <0.01 17 37 <0.01 <0.005
HOLLISTER-2 01/31/05 <0.01 16  <0.01 <0.005
HOLLISTER-2 08/16/05 <0.01 31  0.01 <0.005
HOLLISTER-2 02/15/06 <0.01 26  <0.01 <0.005
HOLLISTER-2 08/07/06 <0.01 28  <0.01 <0.005
HOLLISTER-2 01/25/07 <0.01 24.5  <0.01 <0.005
HOLLISTER-2 08/03/07 <0.01 <0.010 25.7  <0.01 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

HOLLISTER-2 01/28/08 <0.01 <0.010 25.8  <0.02 <0.005
HOLLISTER-2 02/13/09 <0.01 0.015 25.6  <0.01 <0.005

I-24 02/10/04 <0.01 264 81 <0.01 <0.005
I-24 05/04/04 <0.01 273 98 0.02 <0.005
I-24 07/20/04 <0.01 246 96 <0.01 <0.005
I-24 11/10/04 <0.01 364  <0.01 <0.005
I-24 02/04/05 <0.01 297  <0.01 <0.005
I-24 05/17/05 <0.01 242  <0.01 <0.005
I-24 08/17/05 <0.01 250  <0.01 <0.005
I-24 11/16/05 <0.01 321  <0.01 <0.005
I-24 02/16/06 <0.01 356  <0.01 <0.005
I-24 05/08/06 <0.01 257  <0.01 <0.005
I-24 08/08/06 <0.01 202  <0.01 <0.005
I-24 11/06/06 <0.01 247  <0.01 <0.005
I-24 01/31/07 <0.01 271  <0.01 <0.005
I-24 05/15/07 <0.01 240  <0.01 <0.005
I-24 08/06/07 <0.01 <0.010 226  0.01 <0.005
I-24 11/05/07 <0.01 <0.010 250  <0.01 <0.005
I-24 01/31/08 <0.01 <0.010 368  <0.02 <0.005

I-37 02/10/04 0.04 171 55 <0.01 <0.005
I-37 05/04/04 0.01 152 65 <0.01 <0.005
I-37 07/20/04 0.02 161 63 0.03 <0.005
I-37 02/01/05 0.04 238  <0.01 <0.005
I-37 02/16/06 0.04 233  <0.01 <0.005
I-37 01/29/07 0.04 198  <0.01 <0.005
I-37 01/29/08 0.02 0.031 251  <0.02 <0.005
I-37 05/05/08 0.023 190  <0.02 <0.005
I-37 08/04/08 0.017 185  0.03 <0.005
I-37 11/10/08 0.033 189  0.02 <0.005
I-37 02/13/09 0.03 0.034 194  0.02 <0.005

I-9 02/11/04 <0.01 136 68 0.05
I-9 05/04/04 <0.01 199 91 0.08
I-9 07/20/04 <0.01 194 109 0.09
I-9 11/10/04 <0.01 282  0.12 <0.005

MALEK-2 02/09/04 <0.01 34 33 <0.01 0.012
MALEK-2 07/19/04 <0.01 14 21 <0.01

P-1 02/10/04 0.01 183 70 0.02 <0.005
P-1 05/03/04 <0.01 158 65 0.02 <0.005
P-1 07/19/04 <0.01 467 198 0.05 <0.005
P-1 11/10/04 <0.01 354  0.17 <0.005
P-1 02/24/05 <0.01 215  0.14 <0.005
P-1 05/16/05 <0.01 376  0.24 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

P-1 08/16/05 <0.01 264  0.33 <0.005
P-1 11/15/05 <0.01 132  0.23 <0.005
P-1 02/15/06 <0.01 138  0.16 <0.005
P-1 05/09/06 <0.01 145  0.13 <0.005
P-1 08/07/06 <0.01 259  0.23 <0.005
P-1 11/06/06 <0.01 185  0.19 <0.005
P-1 01/29/07 <0.01 84.9  0.11 <0.005
P-1 05/14/07 <0.01 58.1  0.09 <0.005
P-1 08/03/07 <0.01 <0.010 50.6  0.23 <0.005
P-1 11/05/07 <0.01 <0.010 47.1  0.16 <0.005
P-1 02/08/08 <0.01 <0.010 59.4  0.18 <0.005

P-2 02/09/04 <0.01 168 101 0.36 0.006
P-2 05/03/04 <0.01 233 106 0.33 <0.005
P-2 07/19/04 <0.01 250 119 0.27 0.006
P-2 02/01/05 <0.01 507 0.14 0.008
P-2 08/17/05 <0.01 537 na 0.15 0.007
P-2 02/15/06 <0.01 546  0.22 <0.005
P-2 08/07/06 <0.01 625  0.06 <0.005
P-2 01/30/07 <0.01 485  0.09 0.006
P-2 08/06/07 <0.01 0.015 388  0.13 0.007
P-2 01/28/08 <0.01 <0.010 401  0.17 0.008
P-2 05/05/08 <0.010 271  0.03 0.007
P-2 02/13/09 <0.01 0.026 207  0.06 0.007

P-5 01/05/04 <0.01   
P-5 02/09/04 <0.01 91 59 0.08 <0.005
P-5 03/08/04 <0.01   
P-5 04/05/04 <0.01   
P-5 05/03/04 <0.01 91 64 0.07 <0.005
P-5 06/09/04 0.01   
P-5 07/19/04 <0.01 99 64 0.09 <0.005
P-5 11/10/04 <0.01 59  0.02 <0.005
P-5 02/04/05 <0.01 66  0.02 <0.005
P-5 05/17/05 <0.01 90  0.02 <0.005
P-5 08/17/05 0.01 92  0.03 <0.005
P-5 11/16/05 <0.01 114  0.13 <0.005
P-5 02/16/06 <0.01 144  0.37 <0.005
P-5 05/08/06 <0.01 88  0.12 <0.005
P-5 08/07/06 <0.01 33  <0.01 <0.005
P-5 11/06/06 <0.01 66  0.03 <0.005
P-5 01/30/07 <0.01 113  0.22 <0.005
P-5 05/14/07 <0.01 39.7  <0.01 <0.005
P-5 08/06/07 <0.01 <0.010 88.3  0.02 <0.005
P-5 11/05/07 <0.01 <0.010 90.9  0.02 <0.005
P-5 01/29/08 <0.01 <0.010 158  0.15 <0.005
P-5 05/05/08 <0.010 141  0.02 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

P-5 08/04/08 <0.010 109  0.02 <0.005
P-5 11/10/08 0.014 90.3  0.02 <0.005
P-5 02/13/09 <0.01 0.011 114  0.03 <0.005

P-6 02/10/04 0.02 156 74 0.01 0.006
P-6 05/03/04 0.03 183 77 <0.01 <0.005
P-6 07/19/04 0.01 499 183 <0.01 <0.005

P-8 01/05/04 <0.01   
P-8 02/09/04 <0.01 161 87 <0.01 <0.005
P-8 03/08/04 <0.01   
P-8 04/05/04 <0.01   
P-8 05/03/04 <0.01 203 89 <0.01 <0.005
P-8 06/09/04 <0.01   
P-8 07/19/04 <0.01 162 86 <0.01 <0.005
P-8 02/01/05 <0.01 245  <0.01 0.005
P-8 02/15/06 <0.01 301  <0.01 <0.005
P-8 01/29/07 <0.01 355  <0.01 <0.005
P-8 02/08/08 <0.01 <0.010 506  <0.02 <0.005

SEGARS-1 02/11/04 <0.01 31 39 <0.01 <0.005
SEGARS-1 07/20/04 <0.01 30 48 <0.01
SEGARS-1 02/01/05 <0.01 40  <0.01 0.005
SEGARS-1 02/16/06 <0.01 83  <0.01 <0.005
SEGARS-1 01/29/07 <0.01 104  <0.01 <0.005
SEGARS-1 01/31/08 <0.01 <0.010 180  <0.02 0.006
SEGARS-1 02/13/09 <0.01 0.011 165  <0.01 <0.005

SEGARS-6 02/09/04 <0.01 13 26 <0.01 <0.005
SEGARS-6 05/04/04 <0.01 20 44 <0.01
SEGARS-6 07/19/04 <0.01 21 47 <0.01
SEGARS-6 01/31/05 <0.01 18  <0.01 <0.005
SEGARS-6 08/16/05 <0.01 27  <0.01 <0.005
SEGARS-6 02/15/06 <0.01 21  <0.01 <0.005
SEGARS-6 08/07/06 <0.01 31  <0.01 <0.005
SEGARS-6 01/25/07 <0.01 24.4  <0.01 <0.005
SEGARS-6 08/03/07 <0.01 <0.010 32.7  <0.01 <0.005
SEGARS-6 01/28/08 <0.01 <0.010 35.7  <0.02 <0.005
SEGARS-6 02/13/09 0.01 0.012 23.2  <0.01 <0.005

SEGARS-7 02/09/04 <0.01 17 32 <0.01 <0.005
SEGARS-7 05/04/04 <0.01 18 39 <0.01
SEGARS-7 07/19/04 <0.01 14 34 <0.01
SEGARS-7 01/31/05 <0.01 22  <0.01 <0.005
SEGARS-7 08/16/05 <0.01 30  <0.01 <0.005
SEGARS-7 02/15/06 <0.01 20  <0.01 <0.005
SEGARS-7 08/07/06 <0.01 13  <0.01 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

SEGARS-7 01/25/07 <0.01 15.2  <0.01 <0.005
SEGARS-7 08/03/07 <0.01 <0.010 15.3  <0.01 <0.005
SEGARS-7 01/28/08 <0.01 <0.010 21.2  <0.02 0.005
SEGARS-7 02/13/09 <0.01 0.01 15.3  <0.01 0.005

SEGARS-8 02/09/04 <0.01 8 16 <0.01 0.006
SEGARS-8 05/04/04 <0.01 4.2 14 <0.01 0.007
SEGARS-8 07/19/04 <0.01 4.1 13 <0.01 0.006
SEGARS-8 01/31/05 <0.01 8.2  <0.01 0.005
SEGARS-8 08/16/05 <0.01 6.3  <0.01 0.006
SEGARS-8 02/15/06 <0.01 9.3  <0.01 <0.005
SEGARS-8 08/07/06 <0.01 15  <0.01 <0.005
SEGARS-8 01/25/07 <0.01 9.4  <0.01 0.006
SEGARS-8 08/03/07 <0.01 <0.010 17.9  <0.01 <0.005
SEGARS-8 01/28/08 <0.01 <0.010 17.2  <0.02 0.005
SEGARS-8 02/13/09 <0.01 0.011 22.4  <0.01 <0.005

SEGARS-9 02/09/04 <0.01 40 64 <0.01 <0.005
SEGARS-9 05/04/04 <0.01 34 68 <0.01
SEGARS-9 07/19/04 <0.01 33 74 <0.01
SEGARS-9 01/31/05 <0.01 34  <0.01 <0.005
SEGARS-9 08/16/05 <0.01 37  <0.01 <0.005
SEGARS-9 02/15/06 <0.01 28  <0.01 <0.005
SEGARS-9 08/07/06 <0.01 23  <0.01 <0.005
SEGARS-9 01/25/07 <0.01 18.6  <0.01 <0.005
SEGARS-9 08/03/07 <0.01 <0.010 22.3  <0.01 <0.005
SEGARS-9 01/28/08 <0.01 <0.010 18.4  <0.02 0.005
SEGARS-9 02/13/09 <0.01 0.01 13.7  <0.01 <0.005

WELL REHABILITATED 12/09-12/2003
VWP-1 01/05/04 <0.01 78 52 0.03 <0.005
VWP-1 02/11/04 <0.01 69 36 <0.01 0.005
VWP-1 03/02/04 <0.01 67 47 0.04 <0.005
VWP-1 04/05/04 <0.01 69 48 0.02 <0.005
VWP-1 05/04/04 <0.01 69 64 0.05 <0.005
VWP-1 07/21/04 <0.01 61 67 0.03 <0.005
VWP-1 02/01/05 <0.01 56  0.03 <0.005
VWP-1 02/17/06 <0.01 60  0.06 <0.005
VWP-1 01/29/07 <0.01 54  0.05 <0.005
VWP-1 01/31/08 <0.01 <0.010 67.9  0.04 0.006

VWP-4 02/09/04 <0.01 16 41 <0.01 <0.005
VWP-4 05/04/04 <0.01 16 49 <0.01
VWP-4 07/19/04 <0.01 14 44 <0.01
VWP-4 01/31/05 <0.01 16  <0.01 <0.005
VWP-4 08/16/05 <0.01 17  <0.01 <0.005
VWP-4 02/17/06 <0.01 15  <0.01 <0.005
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Hexavalent Total Dissolved
SITE DATE Chromium Chromium* Sulfate Calcium Manganese Arsenic

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Valley Wood Preserving Site
Turlock, CA.

VWP-4 08/07/06 <0.01 13  <0.01 <0.005
VWP-4 01/25/07 <0.01 12.6  <0.01 <0.005
VWP-4 08/03/07 <0.01 <0.010 13.2  <0.01 <0.005
VWP-4 01/28/08 <0.01 <0.010 12.8  <0.02 0.006
VWP-4 02/13/09 0.01 <0.010 14.5  <0.01 <0.005

* August 2007 samples were analyzed for Total Chromium
Shaded values exceed the MCL

First Five-Year Review Report 
Valley Wood Preserving Superfund Site Attachment 2 - Groundwater Data Table

September 2009 



First Five-Year Review Report  September 2009 
Valley Wood Preserving Superfund Site 

Attachment 3: Groundwater Monitoring and Sampling Schedule 
Valley Wood Preserving Superfund Site, Turlock, CA 

 
Well ID Well Type Analytes Sampling 

Frequency 
ATKINSON-1  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
COX-2  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese Annually 
DIXON-2  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
ELLIOT-2  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
ENCOMIO-2  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese Annually 
GW-1  Shallow 

Monitoring 
Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS  

Quarterly* 

GW-12  Shallow 
Monitoring 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS  

Quarterly* 

GW-15A  Shallow 
Monitoring 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS  

Quarterly* 

GW-15B  Shallow 
Monitoring 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS  

Quarterly* 

GW-15C  Shallow 
Monitoring 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS  

Quarterly* 

GW-2  Former 
Shallow 

Extraction 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS  

Quarterly* 

GW-24  Shallow 
Monitoring 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS 

Quarterly* 

GW-39D  Reduced 
Aquitard 

Monitoring 
Well 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese, Dissolved 
Iron, Chloride, TDS  

Quarterly* 

GW-5  Former 
Shallow 

Extraction 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Semi Annually 

HOLLISTER-2  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
I-37  Shallow 

Monitoring 
Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Quarterly 

P-2  Former 
Shallow 

Extraction 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 

P-5  Former 
Shallow 

Extraction 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Quarterly 

SEGARS-1  Former 
Domestic 

Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 

SEGARS-6  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
SEGARS-7  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
SEGARS-8  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
SEGARS-9  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually 
VWP-4  Domestic Total Dissolved Chromium, Arsenic, Sulfate, Manganese  Annually

 
Sampling Event   Report Due  
**Annual - February   March 15th  
Quarterly - May   June 15th  
***Semi Annual - August  September 15th  
Quarterly - November   December 15th  
 
* Supplemental sampling to be performed as described in Section 2.3.1.  
** Wells with a sampling frequency of Quarterly, Semi Annually and Annually are sampled.  
*** Wells with a sampling frequency of Quarterly and Semi Annually are sampled.  
Hexavalent chromium will also be analyzed annually for comparison purposes with total dissolved chromium.  
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PREPARED BY:  Amy Ebnet, L.G., Seattle District, U.S. Army Corps of Engineers 
   Cynthia Wetmore, Superfund Division, EPA Region 9 
 

1.  Introduction and Purpose 
Seattle District, U.S. Army Corps of Engineers is assisting the U.S. Environmental Protection 
Agency (USEPA), Region 9, with the completion of statutorily required Five-Year Reviews 
(FYRs).  FYRs are required under the Comprehensive Environmental Resource Compensation 
and Liability Act (CERCLA) to determine the protectiveness of the implemented remedy.  One 
step in the evaluation of protectiveness is a review of the technical project data.  For the Valley 
Wood Preserving Superfund Site (henceforth referred to in this memo as the Valley Wood Site), 
the data review consisted of an analysis of the Valley Wood Site groundwater data collected 
during the last five years of the project.  This analysis assessed the performance of the in-situ 
treatment for residual arsenic contamination and the initial period of monitored natural 
attenuation.  This memorandum documents the technical data review and evaluation. 
 
EPA issued a Record of Decision (ROD) in 1991 for the Valley Wood Site.  A ROD Amendment 
was issued in 2003 to modify the remedy for contaminated soil, and a second ROD Amendment 
was issued in 2007 to address residual levels of groundwater contaminants and revise the 
groundwater cleanup standards for the Site.  . 
 
The remedial action objective (RAO) for the groundwater cleanup remedy at the site is as 
follows: 
 
• Restore groundwater to its beneficial use within a reasonable time frame. 

 
The specific groundwater cleanup standards for arsenic and chromium are shown in the table 
below. 
 
. 
 
Valley Wood Preserving Site Groundwater Cleanup Standards 

COC Standard 
(μg/L)* Basis 

Arsenic 10 MCL 
Total Chromium** 50 CA MCL 
*parts per billion (ppb) 
**MCL for Cr6+ does not currently exist 
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2.  Time Period of Data 
The period of review is 2004 through 2009.  The end period for this data review is through the 
February 2009 site sampling event. 
 

3.  Background 
Between 1973 and 1979, Valley Wood Preserving, Inc. (VWP) performed wood preserving 
activities at the Site.  Solutions of 1 to 2 percent chromated-copper-arsenate (CCA) were mixed 
and stored in tanks on the Site.  Lumber in loads of up to 20,000 pounds were placed into one of 
four pressure treatment cylinders, and then treated with the solution.  After completion of the 
treatment the lumber would then be removed from the cylinder and allowed to drip-dry on paved 
and unpaved portions of the property (EPA, 2003). 
 
Subsurface investigations in 1979 by the Regional Water Quality Control Board, Central Valley 
Region (CVRWQCB) identified the presence of wood preserving chemicals in on-site soils and 
groundwater.  Arsenic, copper, hexavalent chromium and trivalent chromium are contaminants 
frequently detected in elevated concentrations at the site.  Specifically, the original ROD deemed 
the contaminants of concern (COCs) in at the VWP site as hexavalent chromium and arsenic, as 
these COCs were detected in the soils, from the surface to approximately 12 ft bgs, and in the 
groundwater.  The known contamination sources include paved and unpaved drip-pads, other 
chemical spills, leaking tanks, and on-site disposal practices common to that time and was found 
within storage ponds, holding tanks, surface water run off and in soils both on-site and off-site 
(Geosystems, 1991).   
 
The Remedial Investigation/Feasibility Study (RI/FS) found elevated levels of arsencic and 
chromium in soil and in the upper zone groundwater, as well as elevated levels of arsenic in the 
aquitard underlying the upper zone.  EPA determined that over time the primary pathway for 
release from the contaminated soil to the groundwater is via leaching, with subsequent migration 
of mobile contaminants due to groundwater movement.  Since hexavalent chromium is mobile in 
groundwater, a significant contamination plume was present in the upper zone groundwater and 
had migrated from the western site boundary downgradient in a south-westerly direction. 
 
An arsenic contamination plume in groundwater was also delineated around the western 
boundary of the VWP property, though no significant downgradient migration had occurred.  
Because arsenic is not as mobile as hexavalent chromium, the contamination remained close to 
the property boundary.  Impacts to the soil were also centered on this western boundary of the 
VWP property for both hexavalent chromium and arsenic (Geosystems, 1991).   
 
The selected remedy in the ROD for the groundwater contamination was electrochemical 
treatment, in conjunction with the existing pump-and-treat system.  The pump-and-treatment 
system had been running intermittently since 1981.  In 1998, VWP started a groundwater pilot 
study (GPS) approved by the 1994 Explanation of Significant Differences issued by EPA.  The 
pilot study consisted of extracting impacted groundwater from seven extraction wells along the 
axis of the hexavalent chromium plume, treating it via the existing electrochemical precipitation 
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system, then adding calcium polysulfide (an ionic reductant) to the treated water before 
reinjecting it into the groundwater through a series of wells running along the plume’s perimeter.  
The pilot study resulted in a substantial reduction of the hexavalent chromium plume, and the 
pump-and-treat system was eventually shut down in July 2004 to allow for implementation of the 
soil remedy.   
 
On March 30, 2007, EPA issued a second ROD Amendment to address residual levels of 
groundwater contaminants and revise the cleanup standards for the Site.  The groundwater 
remedy outlined in the second ROD Amendment provides for: a) in-situ treatment to address 
residual levels of arsenic contamination in groundwater beneath and down-gradient from the 
Site, b) monitored natural attenuation to address residual hexavalent chromium, any remaining 
levels of arsenic following the in-situ treatment, and secondary contaminants generated by the in-
situ treatment, and c) a revised cleanup goal of 10 μg/L for arsenic in groundwater impacted by 
Site activities to be consistent with the revised federal drinking water standard (EPA, 2007a).  
 
In anticipation of the lowered standard for arsenic, Valley Wood Preserving prepared and 
submitted an arsenic background study titled, “Report on Lithological Implications of 
Background concentrations of Arsenic in Groundwater” in 2005.  The lithological report 
concluded that background levels for arsenic in the upper oxidized zone and the confined aquifer 
appear to be below 10 μg/L, and background arsenic levels in the reduced zone appear to be 
between 15 and 25 μg/L.  The report also concluded that the reduced zone has not been impacted 
by Valley Wood Preserving activities.  These findings were approved by the EPA, CVRWQCB, 
and DTSC.  Therefore, only arsenic concentrations for the upper oxidized zone are required to 
meet the cleanup criteria in the Second ROD Amendment.   
 
Land-use changes and associated irrigation practices have had an effect on the water quality in 
the area down-gradient of the Valley Wood Site (MWH, 2007).  These land-use changes have 
involved the removal of grape vines and eucalyptus trees and replacement with crops which 
require flood irrigation.  The 2007 Final Focused Feasibility Study for Groundwater Remediation 
prepared by VWP reported that flood irrigation has been shown to flush soluble salts from the 
soil column and attributed some increases in sulfate and manganese concentrations and a 
detection of arsenic in some wells to this land-use change rather than Valley Wood Site 
operations. 

4.  Data Utilized 
All available groundwater monitoring data associated with the Valley Wood Site from the period 
of review were examined and evaluated.  The following is a list of all project-related documents 
reviewed in support of the data assessment: 
 

• Record of Decision: Valley Wood Preserving, Inc. (USEPA, 1991) 
• Record of Decision Amendment #1: Valley Wood Preserving, Inc. (USEPA, 2003) 
• Record of Decision Amendment #2: Valley Wood Preserving, Inc. (USEPA, 2007) 
• Lithological Implications on Background Concentrations of Arsenic in Groundwater, 

Valley Wood Preserving, Turlock, California (MWH, 2006). 
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• Final Focused Feasibility Study for Groundwater Remedial Action: Valley Wood 
Preserving Site, Turlock, California (MWH, 2007) 

• Combined First Quarter 2009 and Annual 2008 Groundwater Monitoring Report, Valley 
Wood Preserving Site, Turlock, California (MWH, 2009) 

• Final Remedial Design Part 2: MNA – Revised Groundwater Monitoring Plan, Valley 
Wood Preserving Site, Turlock, California (MWH, 2008) 

5.  Chemicals Selected for Analysis 
Hexavalent chromium and arsenic are the two primary contaminants of concern that remain in 
groundwater at the Valley Wood Site. 
 

6.  Groundwater Analytical Data 
Analytical groundwater data were reviewed for evidence of natural attenuation for all on-site 
wells from which data were collected from the shallow groundwater zone during the period of 
review.  The wells for which data were evaluated are listed in Table 1 (see Figure 1 for well 
locations).  Table 1 summarizes the number of data points for each monitoring well collected 
during the review period as well as the number of data points that were above and below the 
reporting limit.   
 
The data were evaluated for trends with the Mann-Kendall Test utilizing Visual Sample Plan 
software when at least 10 data points were available.  The Mann-Kendall test does not assume 
any particular distributional form and accommodates censored values (i.e., non-detections).  
Results of the Mann-Kendall Test are displayed in Table 2.  One-sample non-parametric 
hypothesis tests were done using ProUCL (Version 4) to determine whether groundwater 
contaminant concentrations are less than the cleanup goals with 95% confidence.  The null 
hypothesis that groundwater concentrations exceed cleanup goals was tested against the 
alternative hypothesis that they are less than cleanup goals using the Wilcoxon Signed Rank 
tests.  95% upper confidence limits (UCL) of the mean were also calculated using ProUCL 
(Version 4) to determine whether mean groundwater contaminant concentrations are less than the 
cleanup goals.  Results of the Wilcoxon Signed Rank and 95% UCL tests are displayed in Table 
3. 
 

6.1.   Arsenic 
Overall, Arsenic was present above 10 μg/L in seven of the shallow monitoring wells during the 
period of review (Figure 2).  These seven wells are: GW-1, GW-12, GW-15B, GW-2, GW-24, 
GW-32B, and GW-50.  Wells were segregated into two groups: those affected by the in-situ 
treatment in October 2007 and those outside the influence of the treatment.  Wells affected by 
the treatment were evaluated for trends before and after the treatment separately whereas 
unaffected wells were evaluated for the entire period after shutdown of the extraction system.   
 
Four of these wells (GW-1, GW-12, GW-2, and GW-24) are in the source area and were affected 
by the treatment, as indicated by the sharp decline in arsenic concentrations after the treatment.  
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Since the treatment, all data for GW-2 and GW-24 have been below the reporting limit of 5 μg/L.   
With the exception of a detection of 6 μg/L during the last sampling event on 2/13/09, all data for 
GW-1 were below the reporting limit.  Seven of the ten samples from GW-12 since the injection 
had arsenic concentrations below the reporting limit.  Two of the samples were below the 
cleanup goal of 10 μg/L and the remaining sample from 2/13/09 was above the cleanup goal with 
23 μg/L.  The Mann-Kendall test performed on the data for these wells before and after the 
treatment found that there is not enough evidence to conclude that there is an upward or 
downward trend in the data for all of these data sets except for GW-1 after the treatment which 
showed a significant upward trend with 95% confidence.  However, the data for GW-1 after the 
treatment consisted of 9 non-detects followed by one detection above the reporting limit.  Thus 
the result of the Mann-Kendall test for this data set is unreliable due to the large quantity of data 
below the detection limit.   
 
The 95% UCL for the data from GW-12 after the treatment was completed is 10.8 μg/L which 
exceeds the cleanup goal for arsenic.  However, there are only 3 distinct values in this data set.  
ProUCL recommends 10 to 15 or more distinct observation for accurate and meaningful results 
so this result is tentative.  The Wilcoxon Signed Rank test was performed on the data from these 
wells (GW-1, GW-12, GW-2, and GW-24), after the injection and showed that the medians for 
all four wells are below 10 μg/L with 95% confidence. 
 
The Mann-Kendall test was performed on the data for the remaining three wells, GW-15B, GW-
32B and GW-50.  The test found a significant downward trend with 95% confidence in GW-50 
and no significant trends in GW-15B or GW-32B.   
 
Visual Sample Plan software was used to calculate the number of sample rounds required to 
detect a trend at the 95% level of confidence.  A minimum of 10 sample rounds are required for a 
trend to be significant at the 95% level of confidence when there needs to be 90% confidence of 
detecting a decrease of 2 standard deviations per year for a linear trend when quarterly sampling 
is performed.  It can be concluded that data sets with more than 10 data points and no significant 
trend are stable.  GW-15B and GW-32B have 19 and 17 data points respectively and are 
therefore stable. 
 
The 95% UCL for GW-15B, GW-32B, and GW-50 are 9 μg/L, 13 μg/L, and 11 μg/L, 
respectively.  The UCLs for GW-15B and GW-50 are below 10 μg/L so it can be concluded that 
the concentrations in GW-15B GW-50 meet the cleanup goal for arsenic.  Because the UCL for 
GW-32B is greater that 10 μg/L, it cannot be concluded that this well meets the cleanup goal.  
GW-32B was abandoned in September 2008.  Because it exhibits a stable trend with a mean 
concentration that may be above the cleanup level for arsenic, there is no mechanism to 
statistically demonstrate that the contamination in GW-32B will meet the cleanup goal.  The 
basis for abandonment of GW-32B was stated as follows in the Revised Groundwater 
Monitoring Plan:  “Data indicate hexavalent chromium below performance standard since 1999.  
Arsenic temporarily exceeded performance standard as a result of GPS but has been below since 
2005…” (MWH, 2008).  Although it is not specifically stated in the abandonment evaluation, 
GW-32B is located in an area of increased irrigation.  Flood irrigation may have contributed to 
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increased arsenic concentrations in GW-32B and justification for abandonment may have been 
given if it was shown that the contamination was unrelated to Valley Wood Site activities. 
 
The Wilcoxon Signed Rank test showed that the medians for all three wells are below 10 μg/L 
with 95% confidence. 

6.2.   Chromium 
Analytical data were evaluated for hexavalent chromium for the period of review following the 
shut down of the extraction system on July 16, 2004.  The data prior to the shutdown of the 
extraction system were not included in the trend analysis as the conditions affecting the trend in 
the data during extraction are different than the conditions affecting the trend during natural 
attenuation.  The chromium cleanup goal of 50 μg/L is the California primary drinking water 
MCL for total chromium since no specific drinking water standard for hexavalent chromium 
currently exists.  However, there are not enough data available for total chromium during the 
review period for a reliable trend analysis.   
 
A preliminary analysis was performed on total chromium with the available data.  Wells GW-1, 
GW-15A, GW-5, and GW-39D have the most data points for Total Chromium (n = 7, 7, 5, and 7 
respectively) and have exceed the cleanup goal for chromium at some point during the review 
period.  The Mann-Kendall test was performed for total chromium for these wells.  No 
significant trend was identified.  However, as these wells have only five to seven data points for 
total chromium, it could not be confidently determined whether the trend is stable.  The 95% 
UCLs for GW-15A, GW-5, and GW-39D are 60 μg/L, 57 μg/L, and 58 μg/L, respectively (the 
95% UCL could not be calculated for GW-1 as it only has 2 distinct data points).  Because the 
UCLs for these wells exceed 50 μg/L, it cannot be concluded that they meet the cleanup goal The 
Wilcoxon Signed Rank test was also performed using the total chromium data from these wells 
and showed that the median concentration of total chromium for all four wells may be above 50 
μg/L.  Because a minimum ten to fifteen data points are recommended for these tests, these 
results are only preliminary. 
 
Many of the wells possess sufficient data for hexavalent chromium to do statistical trend 
evaluations.  Hexavalent chromium was present above 50 μg/L in seven monitoring wells since 
the extraction system was shut down in 2004 (Figure 2).  These seven wells are: GW-12, GW-
15A, GW-15B, GW-2, GW-24, GW-39D and GW-5.  The Mann-Kendall test performed on the 
data sets for these wells found significant downward trends with 95% confidence for wells GW-
15A, GW-15B, GW-2, GW-24 and GW-5.  No significant trends were found for wells GW-12 
and GW-39D.  As GW-12 and GW-39D have 13 and 16 data points, respectively, their trends are 
considered stable  
 
The 95% UCL for hexavalent chromium in GW-12, GW-15A, GW39D, and GW-5 are 220 μg/L, 
86 μg/L, 67 μg/L and 150 μg/L respectively.  These UCLs exceed the cleanup goal for 
chromium.  GW-12 has a stable trend; however, the last eight samples have been below the 
cleanup goal.  GW-15A has a significant downward trend and three of the last four samples have 
been below the cleanup goal.  GW-5 has a significant downward trend and the last eight samples 
have been below the cleanup goal.  GW-39D has a stable trend.   
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The 95% UCLs for hexavalent chromium in GW-15B, GW-2, and GW-24 are 26 μg/L, 43 μg/L, 
and 50 μg/L respectively.  These UCLs are below the cleanup goal for hexavalent chromium.  
However, because these concentrations are for hexavalent chromium and not total chromium, it 
cannot be confidently demonstrated the cleanup goal for total chromium has been met at this 
time.  
 
The Wilcoxon Signed Rank Test performed on the data from these wells showed that the median 
concentrations for wells GW-15B, GW-2, GW-24 and GW-39D are below 50 μg/L with 95% 
confidence.  The median concentrations for GW-12, GW-15A and GW-5 may be above 50 μg/L.   

7.  Analysis and Conclusions 
Seven wells were evaluated for evidence that arsenic contaminant concentrations were 
attenuating.  Of these wells, one (GW-50) shows signs of decreasing trends and has achieved the 
cleanup goal.  Three wells (GW-15B, GW-2, and GW-24) are characterized by stable 
concentrations and have achieved the cleanup goals for arsenic.  However, one well (GW-1) has 
an increasing trend and two wells (GW-12, and GW-32B) have statistically stable concentrations 
with the 95% UCL above the cleanup goal.  The increasing trend for GW-1 is weak as it is based 
on one distinct value above the detection limit and the 95% UCL for GW-12 is weak as it is 
based on only three distinct values above the detection limit.  With the available data, it cannot 
be determined if the cleanup goal has been achieved for GW-1 or GW-12.  GW-32B was 
abandoned in September 2008 after it was demonstrated that the increase in arsenic was 
associated with a change in agricultural practices that required flood irrigation.  
 
Seven wells were evaluated for evidence that hexavalent chromium contaminant concentrations 
were attenuating.  Of these wells, five (GW-15A, GW-15B, GW-2, GW-24, and GW-5) show 
signs of decreasing trends that have dropped below the clean up goal for total chromium.  This is 
strong evidence that the concentrations of hexavalent chromium in these wells have met the 
cleanup goal for total chromium.  Two wells (GW-12 and GW-39D) are characterized by stable 
concentrations slightly above the cleanup goal.  GW-39D is screened through the reduced 
aquitard but was contaminated with hexavalent chromium due to improper well installation 
which has since been fixed.  The consistently high concentrations indicated lack of migration in 
the aquitard water adjacent to the well.  Although GW-12 shows a statistical stable trend above 
the cleanup goal (2004-2009), this may be due to an anomaly in the data set where there were 
high concentrations of chromium in 2007, as the last eight sampling rounds were non-detect.   
 
Because the cleanup goal is based on the MCL for total chromium, four wells with data 
exceeding the MCL were evaluated for evidence that total chromium contaminant concentrations 
were attenuating.  However, there are insufficient quantities of data points from each well to 
conclude whether there is a trend or if the data is stable.  The 95% UCL and the Wilcoxon 
Signed Rank tests showed the concentrations have not achieved the cleanup goals. 
 
This analysis was performed on a limited data set after the extraction system was shut down in 
2004.  As more data become available, statistical analyses will become more reliable and these 
wells should be reevaluated. 



Figure 1: Monitoring Well Locations
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Table 1: Monitoring well summary and sample points collected after the treatment system was shut down.
Hexavalent Chromium Arsenic

Well ID
Monitoring 
Type n

# 
Detects

# Non-
Detects

Maximum 
Detect (mg/L) Well ID

Monitoring 
Type n

# 
Detects

# Non-
Detects

Maximum 
Detect (mg/L)

ATKINSON-1 Domestic 5 0 5 N/A ATKINSON-1 Domestic 5 3 2 0.007
COX-2 Domestic 9 0 9 N/A COX-2 Domestic 8 0 8 N/A
DIXON-2 Domestic 9 0 9 N/A DIXON-2 Domestic 9 0 9 N/A
ELLIOT-2 Domestic 9 0 9 N/A ELLIOT-2 Domestic 8 6 2 0.007
ENCOMIO-2 Domestic 9 0 9 N/A ENCOMIO-2 Domestic 8 6 2 0.008

GW-1 Shallow 20 5 15 0.04
GW-1 
preinjection Shallow 13 13 0 1.300

GW-12 Shallow 13 6 7 0.50
GW-1 post-
injection Shallow 10 1 9 0.006

GW-15A Shallow 16 16 0 0.19
GW-12 
preinjection Shallow 6 6 0 0.400

GW-15B Shallow 16 9 7 0.07
GW-12 post-
injection Shallow 10 3 7 0.023

GW-15C Shallow 16 15 1 0.05 GW-15A Shallow 19 2 17 0.006
GW-18* Shallow 17 2 15 0.02 GW-15B Shallow 18 16 2 0.015
GW-18D* Aquitard 6 4 2 0.01 GW-15C Shallow 18 1 17 0.010
GW-19B* Shallow 13 10 3 0.04 GW-18* Shallow 17 4 13 0.006
GW-19C* Shallow 13 12 1 0.04 GW-18D* Aquitard 6 6 0 0.020
GW-2 Shallow 20 11 9 0.10 GW-19B* Shallow 13 0 13 N/A
GW-24 Shallow 18 11 7 0.09 GW-19C* Shallow 13 9 4 0.008

GW-26* Shallow 15 12 3 0.05
GW-2 
preinjection Shallow 13 13 0 0.230

GW-28* Shallow 1 0 1 N/A
GW-2 post-
injection Shallow 10 0 10 N/A

GW-32A* Shallow 15 8 7 0.04
GW-24 
preinjection Shallow 11 11 0 0.190

GW-32B* Shallow 15 0 15 N/A
GW-24 post-
injection Shallow 10 0 10 N/A

GW-32C* Shallow 1 0 1 N/A GW-26* Shallow 14 1 13 0.005
GW-32D* Aquitard 15 5 10 0.07 GW-28* Shallow 1 0 1 N/A
GW-39D Aquitard 16 15 1 0.01 GW-32A* Shallow 16 4 12 0.010
GW-42* Shallow 15 0 15 N/A GW-32B* Shallow 15 13 2 0.020
GW-43* Shallow 8 1 7 0.01 GW-32C* Shallow 1 0 1 N/A
GW-44* Shallow 6 0 6 N/A GW-32D* Aquitard 15 15 0 0.030
GW-46* Shallow 5 0 5 N/A GW-39D Aquitard 19 19 0 0.043
GW-47* Shallow 1 0 1 N/A GW-42* Shallow 14 0 14 N/A
GW-48* Shallow 15 4 11 0.04 GW-43* Shallow 7 0 7 N/A
GW-49* Shallow 15 0 15 N/A GW-44* Shallow 6 2 4 0.006
GW-5* Shallow 16 16 0 0.62 GW-46* Shallow 5 0 5 N/A
GW-50* Shallow 15 0 15 N/A GW-47* Shallow 1 0 1 N/A
HOLLISTER-1 Domestic 8 0 8 N/A GW-48* Shallow 15 4 11 0.006
HOLLISTER-2 Domestic 9 0 9 N/A GW-49* Shallow 15 2 13 0.005
I-24* Shallow 15 0 15 N/A GW-5* Shallow 17 0 17 N/A
I-37 Shallow 6 6 0 0.04 GW-50* Shallow 15 7 8 0.012
I-9* Shallow 2 0 2 N/A HOLLISTER-1 Domestic 7 1 6 0.006
P-1* Shallow 15 0 15 N/A HOLLISTER-2 Domestic 9 0 9 N/A
P-2* Shallow 9 0 9 N/A I-24* Shallow 15 0 15 N/A
P-5* Shallow 16 1 15 0.01 I-37 Shallow 9 0 9 N/A
P-6* Shallow 1 0 1 0.01 I-9* Shallow 1 0 1 N/A
P-8* Shallow 5 0 5 N/A P-1* Shallow 15 0 15 N/A
SEGARS-1 Domestic 6 0 6 N/A P-2* Shallow 10 8 2 0.008
SEGARS-6 Domestic 9 1 8 0.01 P-5* Shallow 19 0 19 N/A
SEGARS-7 Domestic 9 0 9 N/A P-6* Shallow 1 0 1 N/A
SEGARS-8 Domestic 9 0 9 N/A P-8* Shallow 5 1 4 0.005
SEGARS-9 Domestic 9 0 9 N/A SEGARS-1 Domestic 5 2 3 0.006
VWP-1* Shallow 5 0 5 N/A SEGARS-6 Domestic 8 0 8 N/A
VWP-4 Domestic 9 0 1 0.01 SEGARS-7 Domestic 8 2 6 0.005
Note: Well IDs followed by * indicates the well has been abandoned. SEGARS-8 Domestic 9 5 4 0.006

SEGARS-9 Domestic 8 1 7 0.005
VWP-1* Shallow 5 1 4 0.006
VWP-4 Domestic 8 1 7 0.006
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Table 2: Mann-Kendall Test Results
Hexavalent Chromium
Well ID S MK Test Statistic MK Critical Value Conclusion

GW-12 -25 -1.66 -1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-15A -58 -2.60 -1.96
Accept the alternative hypothesis that a downward trend exists. Downward 
Monotonic Trend Detected with 5% Alpha.

GW-15B -57 -2.72 -1.96
Accept the alternative hypothesis that a downward trend exists. Downward 
Monotonic Trend Detected with 5% Alpha.

GW-2 -91 -3.13 -1.96
Accept the alternative hypothesis that a downward trend exists. Downward 
Monotonic Trend Detected with 5% Alpha.

GW-24 -100 -3.98 -1.96
Accept the alternative hypothesis that a downward trend exists. Downward 
Monotonic Trend Detected with 5% Alpha.

GW-39D -13 -0.58 -1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-5 -65 -2.95 -1.96
Accept the alternative hypothesis that a downward trend exists. Downward 
Monotonic Trend Detected with 5% Alpha.

Total Chromium
Well ID S MK Test Statistic MK Critical Value Conclusion

GW-1 -3 -0.43 -1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-15A -9 -1.20 -1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-39D 4 0.46 1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-5 -1 0.00 -1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

Arsenic
Well ID S MK Test Statistic MK Critical Value Conclusion
GW-1 
preinjection -19 -1.10 -1.96

Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-1 post-
injection* 9 3.58 1.96

Accept the alternative hypothesis that an upward trend exists.  Upward Monotonic 
Trend Detected with 5% Alpha.

GW-12 
preinjection -2 -0.19 -1.96

Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-12 post-
injection 16 1.85 1.96

Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-15B 0 -1.00 -1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-2 
preinjection 25 1.19 1.96

Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-2 post-
injection 0 -1.00 -1.96

Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-24 
preinjection 10 0.55 1.96

Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-24 post-
injection 0 -1.00 -1.96

Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-32B 18 0.86 1.96
Cannot Accept the alternative hypothesis that either an upward or downward trend 
exists. No Upward or Downward Monotonic Trend Detected with 5% Alpha.

GW-50 -70 -3.85 -1.96
Accept the alternative hypothesis that a downward trend exists. Downward 
Monotonic Trend Detected with 5% Alpha.

*The trend for GW-1 is weak because it is based on one data point above the detection limit.
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Table 3: 95% UCL and Wilcoxon Signed Rank test results.
Hexavalent Chromium (cleanup goal for total chromium = 0.05 mg/L)

Well ID
95% UCL 
mg/L

Mean of 
Detected 
Data

Wilcoxon 
Signed Rank

Median of 
Detected 
Data Trend n

Number of 
Distinct 
Detected Data

Percent 
Non-
Detects Comments

GW-12 0.222 0.25 ≥ 0.05 0.27 stable 14 6 50% There are only 7 detected values
GW-15A 0.088 0.07 ≥ 0.05 0.06 downward 22 9 0%
GW-15B 0.026 0.03 <0.05 0.02 downward 16 4 44% There are only 4 distinct values
GW-2 0.043 0.05 <0.05 0.05 downward 20 7 45%
GW-24 0.050 0.05 <0.05 0.04 downward 18 5 39%
GW-39D 0.067 0.05 <0.05 0.06 stable 16 5 6%
GW-5 0.150 0.09 ≥ 0.05 0.04 downward 16 8 0%

Total Chromium (cleanup goal = 0.05 mg/L)

Well ID
95% UCL 
mg/L

Mean of 
Detected 
Data

Wilcoxon 
Signed Rank

Median of 
Detected 
Data Trend n

Number of 
Distinct 
Detected Data

Percent 
Non-
Detects Comments

GW-1 N/A 0.055 ≥ 0.05 0.055 none* 7 2 71% Only 7 data points available
GW-15A 0.060 0.051 ≥ 0.05 0.053 none* 7 7 0% Only 7 data points available
GW-5 0.057 0.041 ≥ 0.05 0.034 none* 5 4 0% Only 5 data points available
GW-39D 0.058 0.053 ≥ 0.05 0.051 none* 7 6 0% Only 7 data points available
*There are insufficient data points to determine if the trend is stable.

Arsenic (cleanup goal = 0.01 mg/L)

Well ID
95% UCL 
mg/L

Mean of 
Detected 
Data

Wilcoxon 
Signed Rank

Median of 
Detected 
Data Trend n

Number of 
Distinct 
Detected Data

Percent 
Non-
Detects Comments

GW-1 N/A 0.006 <0.01 0.006 upward** 10 1 90% UCL could not be calculated with only 1 distinct value.
GW-12 0.011 0.012 <0.01 0.007 stable 10 3 70% There are only 3 distinct values.
GW-15B 0.009 0.007 <0.01 0.007 stable 18 5 11%
GW-2 N/A N/A <0.01 N/A stable 10 0 100% All data were below the reporting limit
GW-24 N/A N/A <0.01 N/A stable 10 0 100% All data were below the reporting limit
GW-32B 0.013 0.010 <0.01 0.009 stable 15 6 13% Well has been abandoned
GW-50 0.009 0.010 <0.01 0.010 Downward 15 6 53% There are only 6 distinct detects. Well has been abandoned
**The upward trend is weak because it is based on one data point above the reporting limit.
Note: 
10 to 15 or more distinct values are recommended for a reliable 95% UCL
95% UCL and Wilcoxon Signed Rank were calcualated for data after the insitu treatment for GW-1. GW-12, GW-2, and GW-24.
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Attachment 5:  Photo Log 
 

 
Figure 1.  Overall view of the site (stitched).  Note the site is relatively level and that pavement covers most of the grounds. 
 

 
Figure 2.  View of existing pole barn structure on site, unpaved area displays eastern edge of soil excavation. 
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Figure 3.  Unpaved area displays the width of the soil remediation area along the western edge of property line. 
 

 
Figure 4.  View from soil excavation area looking north towards the property line. 
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Figure 5.  Line of wells that extend the length of the western property boundary. 
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Figure 6.  Virobind slurry injection point for final groundwater remedy. 
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Applicable or Relevant and Appropriate Requirements (ARARs) 
Chemical-Specific ARARs 
Medium / Authority ARAR Status Standard Applied in ROD Comment 

Groundwater / Safe 
Drinking Water Act 
(SDWA) 

Federal – SDWA – Maximum 
Contaminant Levels (MCLs) (40 
CFR Part 141.11-141.6) and 
non-zero Maximum 
Contaminant Levels Goals 
(MCLGs) 

Relevant and 
Appropriate 

Federal or State MCL, 
whichever is most stringent. 

Federal standard for arsenic 
in groundwater changed to 
10 μg/L effective Feb. 2002. 

Groundwater/CA SDWA 

State – SDWA – Health and 
Safety Code, Div 5, Part 1, 
Chapter 7, 4020 et. seq., 
California Domestic Water 
Quality Monitoring Regulations, 
CAC Title 22, Division 4, 
Chapter 15, 64401 et seq. 

Relevant and 
Appropriate 

Federal or State MCL, 
whichever is most stringent. 

California standard for 
arsenic in groundwater is 10 
μg/L effective Feb. 2002. 

Action-Specific ARARs 
Medium / Authority ARAR Status Standard Applied in ROD Comment 

Groundwater/ Porter – 
Cologne Water Quality 
Control Act (PCWQCA) 

State – PCWQCA – Regional 
Water Quality Control Board 
(RWQCB): Resolution 68-16, 
CA Water Code Chapter 5, 
Article 1, 13304 

Applicable 

“Policy for Application of Water 
Quality Objectives”: defines 
application of water quality 
objectives and explains how the 
RWQCB applies numerical and 
narrative water quality 
objectives that ensure the 
reasonable protection of 
beneficial uses of water.  Also 
describes how the Resolution 
68-16 promotes the maintenance 
of existing, high quality waters.  

This is still applicable as 
there is still a potential for 
existing contamination on 
site to continue to affect 
water quality. 
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Medium / Authority ARAR Status Standard Applied in ROD Comment 

Groundwater/ PCWQCA 
State – PCWQCA – Resolution 
68-16, CA Water Code Chapter 5, 
Article 1, 13304  

Applicable 

“Anti-degradation Policy”: 
Requires that high quality surface 
and groundwater be maintained to 
the maximum extent possible.  
Degradation of waters will be 
allowed only if it consistent with 
the maximum benefit to the 
people of the state, will not 
unreasonable affect present, and 
anticipated beneficial uses, and 
will not result in water quality less 
than that prescribed regional and 
state policies. 

This is still applicable 
as there is still a 
potential that 
remaining 
contamination may 
lower water quality, as 
long as it is in the best 
interest of the people 
of California. 

Groundwater/PCWQCA State – PCWQCA – Resolution 
92-49, CA Water Code Chapter  Applicable 

Establishes policies and 
procedures applicable to all 
investigations, clean up, and 
abatement activities, for all 
discharges which affect or 
threaten water quality. 

This is still applicable 
as there is still a 
potential for existing 
contamination on site 
to continue to affect 
water quality. 

Groundwater/PCWQCA State – PCWQCA – Resolution 
88-63, CA Water Code Chapter  Applicable 

Specifies that, with certain 
exceptions, all ground and surface 
waters have the beneficial use of 
municipal or domestic water 
supply 

This is still applicable 
as the impacted 
aquifer is still 
considered by the 
RWQCB as a potential 
drinking water source. 
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COC 

 Reference Dose 
(oral) 

(mg/kg-day) 

Reference Dose 
(inhalation) 
(mg/kg-day) 

Slope Factor 
(oral) 

(mg/kg-day)-1 

Slope Factor 
(Inhalation) 

(mg/kg-day)-1 Source 
Hexavalent Cr* 1991 EA 0.02 -- -- 0.41 IRIS 

Current Info 0.003 0.0001 -- 510* IRIS/*CalEPA 
Trivalent Cr No toxicity data evaluated at the time of the EA 

Current Info 1.5 -- Not Classified as a Human Carcinogen IRIS 

Arsenic 1991 EA 0.01** -- 0.18 0.15 **HEAST/IRIS 
Current Info 0.003 -- 1.5 12* IRIS/*CalEPA 

Copper No toxicity data evaluated at the time of the EA 
Current Info -- -- Not Classified as a Human Carcinogen IRIS 

Constituents of Interest 
Manganese Not a Contaminant of Interest at Time of EA 

Current Info 0.14 0.00005 Not Classified as a Human Carcinogen IRIS 

Sulfate Not a Contaminant of Interest at Time of EA 
Current Info -- -- Not Classified as a Human Carcinogen IRIS 

* In August 2009, the State of California issued a proposed Public Health Goal (PHG) for hexavalent chromium in drinking water of 0.06 μg/L.  
Initial toxicity assessments are in the peer-review phase.  Therefore, at the time of this five-year review, the toxicity values have not changed from 
the original assessment. EPA will continue to use the toxicity values in IRIS until such time as the PHG is finalized. 
 
EPA1 is currently discussing increases to the oral and inhalation slope factor factors for arsenic; at this writing, there has not been a final 
determination to place these into IRIS.  This development may affect clean up standards for future five-year periods. 

                                                 
1 EPA (2009)   Toxicological Review of Inorganic Arsenic.  Draft document. 
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Attachment 7: Interview Forms 
 

INTERVIEW DOCUMENTATION FORM 

The following is a list of individual interviewed for this five-year review.  See the attached 
contact record(s) for a detailed summary of the interviews. 
 

 
Bob Schmidt 

Name 

 
VWP Manager 
Title/Position 

Valley Wood 
Preserving 

Organization 

 
March 19, 2009 

Date 

    
 

McKinley Lewis 
Name 

     Project Manager 
Title/Position 

DTSC 
Organization 

 
May 13, 2009 

Date 

    

Sam Martinez 
Name 

Former VWP Project 
Manager 

Title/Position 
DTSC 

Organization 
May 13, 2009 

Date 

    
 

_________________ 
Name 

_________________ 
Title/Position 

_________________ 
Organization 

 
_________________ 

Date 

    
 

_________________ 
Name 

_________________ 
Title/Position 

_________________ 
Organization 

 
_________________ 

Date 

    
 

_________________ 
Name 

_________________ 
Title/Position 

_________________ 
Organization 

 
_________________ 

Date 
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INTERVIEW RECORD 
 

Site Name:  Valley Wood Preserving (VWP) EPA ID No.: CAD063020143 
Subject:  5 year review Time:  11:00 Date:3/19/09 

Type:         Visit  
Location of Visit:  Valley Wood Preserving Site 

 

Contact Made By: 

Name:  Robin Smith/Amy Ebnet Title:  Enviro. Scientist/Geologist Organization:  USACE 

Individual Contacted: 

Name:  Bob Schmidt Title: Site Manager Organization:  Valley Wood 
Preserving 

Telephone No:  209-632-9931 
Fax No: 
E-Mail Address:CFVWoodPreserve@aol.com 

Street Address:  2237 South Golden State Blvd 
City, State, Zip: Turlock, CA 95382 

Summary Of Conversation 
 An informal interview of Mr. Schmidt was conducted by USACE personnel while on site 
during the inspection.  Mr. Schmidt provided details on the site history, including an 
explanation of site remediation activities.  Mr. Rouse was also present to provide technical data 
explanation, which included site maps of contaminant reduction. 
 
Mr. Schmidt verified the status of required site documents.  A site-specific health and safety 
plan was updated in 2007 and is readily available on site.  Also all groundwater monitoring 
records, and daily access and security logs are up to date and are kept in hard copies on site.  
Mr. Schmidt also stated that all records mentioned above also can be obtained by contacting 
VWP personnel.   
 
In general, the LUCs in place are adequate and protective.  In addition, the absence of 
equipment on site as well as the chain link fence deters unwanted persons from gaining access.  
However, Mr. Schmidt informed USACE personnel that on occasion the site has been broken 
into.  Mr. Schmidt also informed USACE personnel about some land use changes that have 
occurred down gradient to the site.  Specifically, a farm which previously had eucalyptus trees 
and grapes, has been replaced by one growing high water demanding corn crops.  Mr. Schmidt 
commented on a spike in arsenic concentrations in groundwater monitoring wells post flood 
irrigation of this land. 
 

 Page 1 of _2__ 
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INTERVIEW RECORD 
 

Site Name:  Valley Wood Preserving EPA ID No.:  CAD063020143 
Subject:  5 Year Review Official Interview Time:10:00 Date: 5/13/2009 

Type:          Telephone 
Location of Visit: 

Outgoing 

Contact Made By: 

Name:  Robin Smith/Amy Ebnet Title:  Enviro. Scientist/Geologist Organization:  USACE 

Individual Contacted: 

Name:  McKinley Lewis/Sam 
Martinez 

Title:  Project Manger/Former 
Project Manager 

Organization:  DTSC 

Telephone No:  (916) 255-3625 
Fax No: 
E-Mail Address: 
MLewis@dtsc.ca.gov/SMartin2@dtsc.ca.gov 

Street Address:  8800 Cal Center Drive, Suite 3 
City, State, Zip:  Sacramento, CA 95826 

Summary Of Conversation 
A formal interview was conducted by USACE personnel with Mr. Lewis and Mr. Martinez on 
May 13, 2009.  Both Mr. Lewis and Mr. Martinez voiced DTSC concerns regarding the clarity 
of the transition of the end of the active in-situ injection treatment and the beginning of the 
MNA stage of monitoring at the site.  DTSC feels that the proposed GMP does not adequately 
address when this occurs and would like clarification with this regard.  Specifically, they would 
like to see a plan outlining the measurable goals used for consideration for site closure and a 
time frame to which this can be achieved. 
 
With regards to the overall progress and management of the site, the following comments were 
made by Mr. Lewis and Mr. Martinez.  DTSC regards the communication between themselves, 
the RPM and the responsible parties as being adequate and stressed the importance of DTSC 
and EPA teamwork when it comes to the overall decision making process at the site.  Mr. 
Lewis actively monitors the site for violations of the land use covenant and reports that, since 
the LUCs/ICs were implemented in June 2007, there have been no violations.  DTSC strives to 
maintain transparency between the state and the public with regards to the VWP site.  This is 
done by keeping the Envirostor public database, which is accessible on line, updated with the 
most recent information. 
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