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EXECUTIVE SUMMARY 
The Site-Specific Water Quality Objectives for Trace Metals in Chollas Creek: Water-Effect Ratio Study 
for Copper and Zinc, and Recalculation for Lead Study (Chollas Creek SSO Study or Study) was 
conducted to develop site-specific water quality objectives (WQOs) for Chollas Creek in accordance with 
the California Toxics Rule (CTR) for dissolved metals. The CTR was used for the basis of the Chollas 
Creek Dissolved Copper, Lead, and Zinc Total Maximum Daily Load (Metals TMDL), which 
incorporated a provision for developing site-specific objectives (SSOs). The development of SSOs is 
applicable when there is reason to believe that either natural water quality conditions and/or the types of 
biota that can occur at the site are different from those that were used to derive the national criteria. In the 
case of Chollas Creek, the current hardness-based CTR criteria for copper and zinc were identified as 
potentially overprotective because of the water quality characteristics of the site water. The SSO is a 
scientifically developed WQO that takes into account all chemical factors present (e.g., total organic 
carbon, alkalinity, sulfate, and pH), and not only hardness, to assess the bioavailability of a given metal 
(USEPA 1994a, 1997). This report presents the results of a series of Water-Effect Ratio (WER) tests 
conducted to develop proposed site-specific WQOs for copper and zinc in Chollas Creek. A proposed 
site-specific objective for lead was also derived using the recalculation procedure developed. The 
recalculation procedure takes into account new or revised toxicity testing results for aquatic species 
exposed to lead to develop up-to-date criteria. 

WER studies can result in more or less protective criteria depending on site-specific conditions of the 
given waterbody. The United States Environmental Protection Agency (USEPA) recommends a WER 
procedure (i.e., a criteria adjustment factor accounting for the effect of site-specific water characteristics 
on pollutant bioavailability and toxicity to aquatic life) for determining site-specific values in the 1994 
Interim Guidance on Determination and Use of Water-Effect Ratios for Metals [Interim Guidance] (EPA-
823-B-94-001). Specifically, use of the WER Procedure is to account for any difference that exists 
between the toxicity of a pollutant in laboratory dilution water and its toxicity in site water (USEPA 
1994b; Regional Board 2007). 

The CTR WQO equations are currently based on the inverse relationship between hardness and toxicity. 
The CTR lists a criteria maximum concentration (CMC) (i.e., acute criteria) and criteria continuous 
concentration (CCC) (i.e., chronic criteria) calculated using hardness concentrations from each sampling 
event to determine the WQOs for each dissolved metal (Regional Board 2007). In the Metals TMDL, the 
San Diego Regional Water Quality Control Board (Regional Board) indicated it was the responsibility of 
the named dischargers to develop the WER and SSO, if determined feasible. In the case of Chollas Creek, 
the potential cost of treatment best management practices (BMP) were estimated to be significant to 
comply with the existing water quality criteria, thus it was determined by the dischargers that 
investigation of a WER(s) and SSO(s) were necessary as an integral step in developing a protective and 
cost-effective TMDL implementation strategy. 

The objective of the Chollas Creek SSO Study was to conduct the science to, if appropriate, establish 
SSOs for dissolved copper, lead, and zinc, for Chollas Creek. The Chollas Creek SSO Study was 
conducted in accordance with USEPA’s Interim Guidance. WER sampling sites were located near the 
mouth of the north and south forks of Chollas Creek (SD8(1) and DPR2, respectively). The two sites are 
located at the TMDL compliance monitoring stations. An additional program objective was to determine 
whether these two sites demonstrate statistically different WERs and whether or not a single WER and 
SSO can be applied to the whole watershed. Confirmation testing with a secondary species was performed 
for both copper and zinc. Finally, testing was completed on samples that combined copper and zinc to test 
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whether additivity or synergism of the metals would affect WER results. The results of the WER 
component of the Study are presented in Table ES-1 for dissolved copper and dissolved zinc. 

Table ES-1. Final Dissolved Copper and Zinc Water-Effect Ratios for SD8(1) – 
North Fork and DPR2 – South Fork of Chollas Creek (Geometric Mean) 

Station Copper WER Zinc WER 

SD8(1) –North Fork (n=4) 9.307 2.223 

DPR2 –South Fork (n=4) 6.998 1.711 

 

Lead WERs were not pursued because of the insolubility of lead in neutral waters, such as are found in 
Chollas Creek. Lead solubility curves indicate that significant lowering of hydrogen ion concentration 
(pH) would be required to solubilize the lead in laboratory test solutions. As an alternative to a WER, 
USEPA’s recalculation procedure was used as an updated toxicity dataset was available from USEPA. On 
the basis of the available USEPA aquatic toxicity data, new freshwater CMC and CCC criteria for 
dissolved lead were developed as part of this study and resulted in the following hardness based criteria 
equations: 

Final Acute Equation Dissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-1.882 

Final Chronic Equation Dissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-3.649 

Evaluation of Results 
Historical data for both SD8(1) and DPR2 collected during wet weather as part of the TMDL compliance 
monitoring program were evaluated to compare the number of exceedances of existing criteria in the 
TMDL to new site-specific criteria based on the copper and zinc WERs and the lead recalculation. Based 
on the evaluation and comparison to historical results, there were no exceedances in the south fork site 
DPR2 for any metal. In the north fork, there was one exceedance of the chronic dissolved copper criteria 
and no other exceedances. 

Recommendations 
The lead recalculation and WER values for copper and zinc derived from studies on storm water from 
Chollas Creek present scientifically based SSOs that are protective of beneficial uses following the 
recommendations of the CTR for metals criteria. On the basis of this information, a recommendation is 
made to incorporate these values in the TMDL for Chollas Creek as shown in Table ES-2. 

Table ES-2. Recommended Numeric Targets for Specified Metals in the Chollas Creek Watershed 
 CMC (acute) CCC (chronic) 

Dissolved 
Copper1 

(WER)*(0.96)*{e^[(0.9422*ln(hardness))-
1.700]}*0.9 

(WER)*(0.96)*{e^[(0.8545*ln(hardness))-
1.702]}*0.9 

Dissolved 
Lead 

(WER)*(1.46203 – ln(hardness) * 0.145712) * 
{e^(1.466*ln(hardness)-1.882)} 

(WER)*(1.46203 – ln(hardness) * 0.145712) * 
{e^(1.466*ln(hardness)-3.649)} 

Dissolved 
Zinc1 

(WER)*(0.978)*{e^[(0.8473*ln(hardness))+0.884
]}*0.9 

(WER)*(0.986)*{e^[(0.8473*ln(hardness)) 
+0.884]}*0.9 

Notes: ln = natural log function; e = exponential function 
1. During wet weather, the WERs for dissolved copper and dissolved zinc are 6.998 and 1.711, respectively. During dry weather 

the WERs are equal to 1.  
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1 INTRODUCTION 
The Site-Specific Water Quality Objectives for Trace Metals in Chollas Creek: Water-Effect Ratio Study 
for Copper and Zinc, and Recalculation for Lead Study (Chollas Creek SSO Study or Study) was 
conducted to develop site-specific water quality objectives (WQOs) for Chollas Creek in accordance with 
the California Toxics Rule (CTR) for dissolved metals (USEPA 2000). The CTR is used for the basis of 
the Chollas Creek Dissolved Copper, Lead, and Zinc Total Maximum Daily Load (Metals TMDL), which 
incorporates a provision for developing site-specific objectives (SSOs). A Water-Effect Ratio (WER) 
Work Plan (Weston 2010) and initial report of results (Weston 2011) were submitted previously the San 
Diego Regional Water Quality Control Board (Regional Board). The following presents an update to the 
initial analysis, includes additional testing results, and presents the final results and recommendations of 
the Study. 

1.1 Site Description 
Chollas Creek flows through the City of San Diego, California, and empties to the eastern shoreline of 
San Diego Bay. The Chollas Creek watershed encompasses approximately 16,270 acres consisting 
predominately of urbanized land within San Diego County (Figure 1-1). The area draining to the north 
fork of the watershed (9,276 acres) is larger than the south fork (6,997 acres). The upper drainage area of 
the Chollas Creek watershed includes the cities of Lemon Grove and La Mesa. 

Land use in the Chollas Creek watershed is predominantly residential (48%) and roads (22%), as shown 
in Figure 1-2.The remaining watershed land uses consist of commercial and industrial facilities and 
landfills (7%), open space (7%), freeways and highways (5%), schools (3.5%), cemeteries (1.5%), and 
other miscellaneous land uses. The Chollas Creek watershed includes Chollas Lake, a 16-acre waterbody 
located north of Highway 94 in the northeast portion of the watershed. 

As a consequence of these diverse land uses, numerous sources discharge to Chollas Creek. Residential, 
industrial, and commercial discharges to Chollas Creek are associated with the portions of the cities of 
San Diego, Lemon Grove, and La Mesa located within the watershed. In addition, Caltrans is responsible 
for discharges from the California State Highway System, which possesses its own Municipal Separate 
Storm Sewer System (MS4) Permit (Order No. 2012-0011-DWQ) (State Board 2012). The Port of San 
Diego (Port), the Navy, and San Diego County each hold jurisdiction over approximately 1 percent of the 
Chollas Creek watershed. A small portion of the watershed consists of tidelands immediately adjacent to 
San Diego Bay. Some of this tideland area is under the jurisdiction of the Port, and the remainder falls 
under the jurisdiction of the Navy. The apportionment of Chollas Creek watershed by discharger is 
presented in Table 1-1. 
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Figure 1-1. Aerial View of the Chollas Creek Watershed 
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Figure 1-2. Chollas Creek Vicinity and Land Use Map 
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Table 1-1. Jurisdictional Apportionment of the Chollas Creek Watershed 
Discharger Portion (%) of the Chollas Creek Watershed1 

Caltrans 5 

City of San Diego 72 

City of Lemon Grove 12 

City of La Mesa 9 

County of San Diego 1 

Port of San Diego 1 

Navy 1 
1 Approximately 3.5% of the Chollas Creek watershed is under the jurisdiction of other 
agencies not named in the 2007 version of the Dissolved Metals TMDL. This Table has not 
distinguished the jurisdictions of the Dischargers named in the Dissolved Metals TMDL and 
other agencies. 

1.2 Rainfall, Soil Permeability, and Chollas Creek Flows 
Rainfall, low soil permeability, and heavy urbanization significantly influence the flows in Chollas Creek. 
The annual rainfall at Lindbergh Field, a rain gauge located outside of the Chollas Creek watershed, 
demonstrates an average of only 10.23 inches, based on a century of historical data. In addition to low 
rainfall, the Chollas Creek watershed is generally characterized by poorly draining soils and compacted 
urban lands based on United States Department of Agriculture Natural Resources Conservation Service 
surveys (Figure 1-3). Geotechnical investigations conducted by the City of San Diego in 2007 in the 
Chollas Creek watershed indicated that soils within the upper 10–20 feet of the surface in the mesa areas 
generally have a very low permeability, with only soils along the creek demonstrating higher 
permeability. The topography of the watershed is characterized by generally built-out urbanized mesas 
with steep-side slopes that drain to open canyons (Figure 1-4). The heavy urbanization of the mesas and 
abundant freeway infrastructure have altered flow characteristics through a significant increase in 
impervious surfaces and reduced storage and retention of these flows, resulting in increased volume and 
velocity of storm water flows in Chollas Creek. 

Because of low rainfall in the area, Chollas Creek is a dry channel with intermittent inputs of urban runoff 
from groundwater seeps, lawn watering, and other activities under ambient conditions. During rainfall 
events in the Watershed, Chollas Creek flows respond in a relatively short time frame (i.e., hours). Peak 
flows occur rapidly (i.e., short time of maximum flow volume and velocity) during the rainfall event and 
then return back to little or no flow, usually within 2 days. Most rain events and associated flows occur 
between October and March with little to no rain from April to September. 
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Figure 1-3. Chollas Creek Watershed Soil Permeability 
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Figure 1-4. Chollas Creek Watershed Slopes 
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1.3 Chollas Creek 303(d) Listings and Total Maximum Daily Loads 
Section 303(d) of the Clean Water Act (CWA) requires that states identify and list water quality-limited 
segments that do not comply with WQOs. TMDLs must then be developed to attain applicable WQOs 
and to restore the beneficial uses of these impaired waters. Consequently, in 1996 the Regional Board and 
State Water Resources Control Board (State Board) placed the lowest 1.2 miles of Chollas Creek Figure 
1-5) on the Section 303(d) list for diazinon, dissolved cadmium, dissolved copper, dissolved lead, and 
dissolved zinc for results above the CTR criteria (in the case of metals) and because of observed toxicity 
in storm water. In 2002, the watershed was also listed for indicator bacteria (State Board 2002). However, 
cadmium was removed from the 2006 Section 303(d) list based on a re-evaluation of the data used for the 
original listing. The 2010 Section 303(d) list also includes phosphorus, total nitrogen as N, and trash 
(State Board 2010). 

In accordance with federal law, the Regional Board has developed, or is in the process of developing, a 
number of TMDLs for listed constituents. A TMDL for diazinon in Chollas Creek was adopted by the 
Regional Board on August 14, 2002 (Resolution No. R9-2002-0123) and became effective on 
September 11, 2003. Implementation of the Chollas Creek TMDL for Diazinon (Diazinon TMDL) was 
initiated with a phase-out and subsequent full ban on non-agricultural use of diazinon-based pesticides 
and fertilizers. Results from this phase-out indicate that the ban has been effective and diazinon 
concentrations are trending downward below WQOs. TMDLs for dissolved copper, lead, and zinc were 
also adopted by the Regional Board on June 13, 2007 (Resolution No. R9-2007-0043) and became 
effective on October 22, 2008. TMDLs for indicator bacteria in Chollas Creek and other regional 
watersheds were adopted by the Regional Board on February 10, 2010 (Resolution No. R9-2010-0001) 
and became effective on April 4, 2011. 
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(Data from the 2006 State Water Resources Control Board Section 303(d) Geographical Information Systems Layer) 

Figure 1-5. Extent of Section 303(d) Listings Overlain with Extent of Total Maximum Daily Loads in the 
Chollas Creek Watershed 
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1.4 Chollas Creek Numeric Targets and Waste Load Allocations in the 
Dissolved Metals Total Maximum Daily Load 

USEPA has established water quality criteria for toxic pollutants, which through promulgation of the 
CTR, were used to develop applicable WQOs for dissolved metals including copper, lead, and zinc. These 
hardness-dependent WQOs are the basis for the Metals TMDL (Table 1-2). The waste load allocations 
(WLAs) presented in the Metals TMDL are concentration-based and include an explicit 10 percent 
margin of safety that takes into account any uncertainties in the TMDL calculation. The WLAs for 
dissolved copper, lead, and zinc are set equal to 90 percent of the CTR chronic and acute criteria (Table 
1-3). The TMDL also includes an implicit margin of safety due to the conservative assumptions used in 
developing the criteria for the CTR (Stephan et al. 1985). As a concentration-based TMDL, compliance is 
not driven by total loads (i.e., flow-based), but rather by a measured concentration in the waterbody for 
which the TMDL applies. Unlike loads, which typically apply in the downstream portions of the 
watershed, these concentration-based WLAs apply to the entire receiving waters of the Chollas Creek 
watershed. 

Table 1-2. Water Quality Objectives and Numeric TMDL Targets for Specified Metals in the Chollas Creek 
Watershed 

Metal Numeric Target for Acute (Criteria Maximum 
Concentration [CMC]) Conditions 

Numeric Target for Chronic (Criteria Continuous 
Concentration [CCC]) Conditions 

Copper 
(dissolved) WER * (0.96) * {e^ [0.9422 * ln (hardness) - 1.700] WER * (0.96) * {e^[0.8545 * ln (hardness) - 1.702] 

Lead 
(dissolved) 

WER * {1.46203 – [0.145712 * ln (hardness)]} 
* {e^ [1.273 * ln (hardness) - 1.460]} 

WER * {1.46203 – [0.145712 * ln (hardness)]} 
* {e^[1.273 * ln (hardness) - 4.705]} 

Zinc 
(dissolved) 

WER * (0.978) * {e^ [0.8473 * ln (hardness) + 
0.884]} WER * (0.986) * {e^[0.8473 * ln (hardness) + 0.884]} 

Notes: 
WER: The Water Effect Ratio is assumed to be 1.0 unless a site-specific WER is developed and approved.  
Hardness is expressed as milligrams per liter. 
ln = natural log function; e = exponential function 
 

Table 1-3. Waste Load Allocations (WLAs) for Specified Metals in the Chollas Creek Watershed 

Metal WLAs for Acute (Criteria Maximum 
Concentration [CMC]) Conditions 

WLAs for Chronic (Criteria Continuous 
Concentration [CCC]) Conditions 

Copper 
(dissolved) 

90% * WER * (0.96) * {e^ [0.9422 * ln (hardness) - 
1.700] 

90% * WER * (0.96) * {e^[0.8545 * ln (hardness) - 
1.702] 

Lead 
(dissolved) 

90% * WER * {1.46203 – [0.145712 * ln (hardness)]} 
* {e^ [1.273 * ln (hardness) - 1.460]} 

90% * WER * {1.46203 – [0.145712 * ln (hardness)]} 
* {e^[1.273 * ln (hardness) - 4.705]} 

Zinc 
(dissolved) 

90% * WER * (0.978) * {e^ [0.8473 * ln (hardness) + 
0.884]} 

90% * WER * (0.986) * {e^[0.8473 * ln (hardness) + 
0.884]} 

Notes: 
WER: The Water Effect Ratio is assumed to be 1.0 unless a site-specific WER is developed and approved. 
Hardness is expressed as milligrams per liter. 
ln = natural log function; e = exponential function 
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The CTR WQO equations are based on the known inverse relationship between hardness and toxicity. 
Hardness is a measure of the quantity of divalent ions (i.e., salts with two positive charges) such as 
calcium and magnesium in water. The TMDL numeric targets for dissolved copper, lead, and zinc are 
based on the CTR criteria for metals. The CTR lists a Criteria Maximum Concentration (CMC) and 
Criteria Continuous Concentration (CCC) that are calculated using hardness concentrations collected 
from each sample event to determine the WQOs for each dissolved metal. The CCC and CMC equations 
for chronic and acute conditions, respectively, are as follows (USEPA 2000): 

General Criteria Continuous Concentration 
CCC = (WER) * (CFC) * {e^[(mC * ln hardness) + bC]} 
Where: 
CCC = Criteria Continuous Concentration 
WER = Water-Effect Ratio; default value of 1 (most conservative) is used when a site-
specific objective has not been determined. 
CFC = Conversion Factor for freshwater chronic criteria 
mC = slope factor for chronic criteria 
bC = y intercept for chronic criteria 

The subscript “C” stands for “chronic” and designates a variable in the CCC equation. The 
natural log and exponential functions are represented as “ln” and “e,” respectively [40 CFR 
131.38(b)(2)]. 

General Criteria Maximum Concentration 
CMC = (WER) * (CFA) * {e^[(mA * ln hardness) + bA]} 

Where: 
CMC = Criteria Maximum Concentration 
WER = Water-Effect Ratio; default value of 1 (most conservative) is used when a site-
specific objective has not been determined. 
CFA = Conversion Factor for freshwater chronic criteria 
mA = slope factor for acute criteria 
bA = y intercept for acute criteria 

The subscript “A” stands for “acute” and designates a variable in the CMC equation. The 
natural log and exponential functions are represented as “ln” and “e,” respectively [40 CFR 
131.38(b)(2)]. 

As shown in the equations above and further described in the following section, the WER is a variable of 
the CCC and CMC equations which can be used to develop an SSO. Specifically, upon determination of a 
final WER, SSOs can then be calculated by substituting the final WER value into the CCC and CMC 
equations for the calculation of site-specific criteria. 
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2 RATIONALE FOR STUDY 
USEPA recognizes that the national criteria for dissolved metals, including those for copper, lead, and 
zinc, might be more or less protective than anticipated, depending on the site-specific characteristics such 
as diversity of aquatic life and water quality characteristics (i.e., hardness, pH, dissolved organic matter, 
total suspended particulates, and concentrations of contaminants of concern) (USEPA 1994b). As a 
consequence, USEPA has developed several procedures for deriving an SSO for metals. 

As specified in the Metals TMDL, the Regional Board acknowledged that the development of an SSO is 
an acceptable step in determining appropriate targets for dissolved copper, lead, and zinc in Chollas 
Creek. The Regional Board also indicated that there are site-specific conditions that could lead to over- or 
under-protection of the beneficial uses of waterbodies, such as Chollas Creek, if national criteria are used. 
The TMDL further indicates that if WER studies and scientific evidence indicate that SSOs are 
appropriate, the TMDL will be modified accordingly. 

2.1 USEPA Site-Specific Objective Guidance 
USEPA publishes national water quality criteria (WQC) for the protection of aquatic life consisting of a 
concentration, an averaging period, and a return frequency. The WQC for the protection of aquatic life are 
calculated mostly from laboratory-derived toxicity data. USEPA compiles data from acceptable toxicity 
tests, which have been conducted in laboratory or well-characterized dilution water, from a wide range of 
species. Criteria are developed from the compiled data using the approach outlined in Guidelines for 
Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their 
Uses (Criteria Guidelines) (USEPA 1985b). The Criteria Guidelines provide methods for calculating both 
acute and chronic criteria. 

National WQC are intended to be protective of all waters of the United States. However, the Code of 
Federal Regulations (CFR) 40 CFR 131.11(b)(1)(ii) allows states to establish WQC that are “… modified 
to reflect site-specific conditions.” The Water Quality Standards Handbook (USEPA 1994a) states that: 

“Site-specific criteria, as with all water quality criteria, must be based on a sound scientific 
rationale in order to protect the designated use. Existing guidance and practice are that EPA will 
approve site-specific criteria developed using appropriate procedures.” 

Site-specific criteria are intended to provide the same level of protection intended for aquatic life as the 
national criteria but at a specific site, which may be defined as state, region, watershed, waterbody, or 
segment of waterbody (USEPA 1994a). Hence, derivation of site-specific criteria does not change the 
intended level of protection. Two procedures for deriving site-specific criteria were used in the Study 
(USEPA 1994b): 

• Water-Effect Ratio Procedure: This method provides for the use of a water-effect ratio (WER) 
to take into account observed differences between the toxicity of metals in laboratory dilution 
water and in site water. 

• Recalculation Procedure: This method is intended to take into account relevant differences 
between the sensitivity of species in the national dataset and those that could or have occurred at 
the site. Recalculation also consists of any updates or revisions in the national data set (not 
necessarily site specific updates) such that it is effectively an update to the national WQC.  

The following subsections provide additional information about the two procedures used in the Study. 
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2.1.1 Water-Effect Ratio Procedure 
USEPA, through the Water Quality Standards Handbook (USEPA 1994a), developed a WER procedure 
for deriving site-specific criteria. Details of the WER procedure are found in the Interim Guidance on 
Determination and Use of Water-Effect Ratios for Metals (Interim Guidance) (USEPA 1994b). The 
Interim Guidance presents detailed protocols for adjusting the concentration portion of national metals 
WQC to reflect site-specific receiving water conditions using the WER method (USEPA 1994b). A WER 
is a factor that can be used under USEPA’s system of WQC to customize national aquatic life criteria, 
which include the CTR aquatic life criteria established by USEPA in 2000 and used in the Metals TMDL, 
to reflect site-specific water column conditions. A WER is used to derive site-specific criteria that 
maintain the level of protection of aquatic life intended by the Criteria Guidelines and CTR. If the value 
of the WER exceeds 1.0, the site water reduces the toxic effects of the pollutant being tested. Conversely, 
if the WER value is less than 1.0, the toxic effects of the pollutant in site water would be greater than 
those in laboratory water and the site-specific WQC should be less than the CTR WQC. For example, if a 
WER developed using Chollas Creek water is greater than 1.0, the CTR metals WQC are more stringent 
than what is necessary to protect aquatic life in Chollas Creek. Therefore, a SSO for Chollas Creek could 
be set at a higher concentration than the CTR WQC and still be as protective of aquatic life beneficial 
uses as the CTR WQC. The site-specific acute and chronic criteria are calculated by multiplying 
USEPA’s ambient WQC values by the site-specific WER obtained from testing. 

The WER method requires rigorous parallel toxicity tests using USEPA-specified laboratory water and 
site water to determine whether physical and chemical characteristics in the site water affect the 
bioavailability and, therefore, the toxicity of trace metals to aquatic organisms. Site water generally 
consists of receiving water, effluent, or simulated downstream water. Simulated downstream water is site 
water prepared by mixing upstream receiving water and effluent in a known ratio. As the focus of the 
Study was on in-stream conditions, only receiving water was collected and used for the Study. The 
quotient between site water and lab water toxicity values is expressed as a WER (toxicity obtained in the 
site water divided by toxicity in the lab water). A WER is expected to account for (1) the site-specific 
toxicity of a metal and (2) synergism, antagonism, and additivity with other constituents present in the 
site water (USEPA 1994a). Acute toxicity is measured as an EC50, which represents an estimate of the 
concentration of metal at which 50 percent of the test organisms are adversely affected (i.e., mortality). 

In March 2001, USEPA published a streamlined national procedure for developing a WER for copper in 
freshwater bodies (USEPA 2001). Because of the numerous copper WER studies that have been 
performed throughout the country since the mid-1990s, USEPA determined that sufficient data existed to 
develop a more straightforward testing approach for situations where copper concentrations are elevated 
primarily by continuous point source effluents—such as a publicly owned treatment works (POTW) 
outfall. This USEPA protocol, referred to as the “Streamlined Procedure”, specifies sample collection 
methods, lists the analyses to perform, requires toxicity tests on only one aquatic species, and reduces the 
number of samples to be collected relative to the Interim Guidance. Although the Streamlined Procedure 
is specifically applicable to situations where copper concentrations are elevated primarily by continuous 
point source effluents, portions of the Streamlined Procedure provide useful and updated information that 
can be used to supplement the Interim Guidance. This study is based on procedures and methods outlined 
in the 1994 Interim Guidance. However, the Study incorporated one aspect of the Streamlined Procedure 
because it resulted in a lower copper WER value (see Section 4.6.3 for a detailed description and Section 
6.2.1 for a comparison to the Interim Guidance). 

2.1.2 Recalculation Procedure 
The Recalculation Procedure provides a method for adjusting the national dataset used to develop criteria 
based on more recent studies and/or for species that are present in the waterbody. Appendix B of the 
Interim Guidance outlines the procedure (USEPA 1994b). The Recalculation Procedure generally consists 
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of corrections and additions to the national toxicity dataset if available, deletion of species that are not 
capable of being present at the site (optional), generation of additional data if the new dataset does not 
satisfy the applicable Minimum Data Requirements (MDRs), and calculation of new criterion maximum 
concentration and/or criterion continuous concentration. 

2.2 Biotic Ligand Model 
The biotic ligand model (BLM) is a conceptual framework for estimating effects of certain metals to 
aquatic organisms (Di Toro et al. 2001; Santore et al. 2001). This framework has been used to develop 
predictive toxicity models for a number of species and several divalent metals, including copper, lead, and 
zinc (e.g., Santore et al. 2001; De Schamphelaere and Janssen 2002; De Schamphelaere et al. 2002; 
Heijerick et al. 2002; HDR|HydroQual 2011; also, see Paquin et al. 2002 for an overview of the BLM). 
The BLM considers the effects of metal speciation, including inorganic and organic complexation, and 
the effect of competition with cations for binding at idealized biotic ligands on the organism surface or 
gill tissue (in the case of fish). 

In 2007 the copper BLM became the basis for USEPA’s recommended freshwater water quality criteria 
for copper (USEPA 2007). The BLM has also been applied to zinc for development of water quality 
criteria (HydroQual 2006), but has not yet been approved by USEPA for use for derivation of site-specific 
water quality criteria. A BLM for lead has recently been developed (HDR|HydroQual 2011) and will soon 
be publicly available. 

The BLM was used in the early phases of this study to provide another site-specific line of evidence that 
validates the bioavailability and potential risks associated with dissolved copper, lead, and zinc of Chollas 
Creek. However, as the BLM is not used to set site-specific objectives in California, model results are not 
discussed within the main body of the report. However, model results are presented in Appendix H, for 
reference. 

2.3 Historical Metals Exceedances in Chollas Creek 
Dissolved metals concentrations, monitored for more than a decade in Chollas Creek, indicate metal-
specific exceedances of CTR values. Since 1994, dissolved copper concentrations in the north fork of 
Chollas Creek (site SD8(1)) have often exceeded both acute and chronic criteria. More recent values 
collected during wet weather as part of the TMDL compliance monitoring program over the past ten years 
are plotted and shown in Figure 2-1 for comparison. While there also have been dissolved copper 
exceedances of both acute and chronic criteria in the south fork (site DPR2), they occur less frequently 
and the magnitude of the exceedance is typically less than those in the north fork. 

Similar to copper, there have been numerous exceedances of dissolved lead concentrations in the north 
fork of Chollas Creek. However, lead exceedances have only occurred for the chronic CTR criteria 
(Figure 2-2). The acute CTR criterion is excluded from the graph because these values are much greater 
than all reported concentrations. In the south fork, only two dissolved lead exceedances of the chronic 
criterion have occurred since 2004. 

There have also been numerous exceedances of dissolved zinc in the north fork of Chollas Creek for both 
the acute and chronic criteria since 1994. More recent values collected during wet weather as part of the 
TMDL compliance monitoring program over the past ten years are shown in Figure 2-3 for comparison. 
Dissolved zinc concentrations have not exceeded the acute or chronic criteria in the south fork during the 
past 10 years. 
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Notes: 
Measured dissolved copper concentrations are compared to acute (Criteria Maximum Concentration, or CMC) and chronic (Criteria Continuous Concentration, or CCC) dissolved copper 
water quality objective values adjusted for hardness.  
μg/L = micrograms per liter. 

Figure 2-1. Historical Trends - Dissolved Copper Concentrations at SD8(1) and DPR2 
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Notes: 
Measured dissolved lead concentrations are compared to chronic dissolved lead criteria (Criteria Continuous Concentration, or CCC) water quality objective values adjusted for hardness. 
Note that Criteria Maximum Concentration (Acute) criteria are not included because these values are much greater than all reported concentrations. 
μg/L = micrograms per liter; WQO = water quality objective 

Figure 2-2. Historical Trends - Dissolved Lead Concentrations at DPR2 and SD8(1) 
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Notes: 
Measured dissolved zinc concentrations are compared to acute (Criteria Maximum Concentration, or CMC) and chronic (Criteria Continuous Concentration, or CCC) dissolved zinc water 
quality objective values adjusted for hardness.  
μg/L = micrograms per liter 

Figure 2-3. Historical Trends - Dissolved Zinc Concentrations at DPR2 and SD8(1) 
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2.4 Results of Previous Copper, Lead, and Zinc WER Studies 
Numerous WER studies have been conducted nationally to determine SSOs for copper, lead, and zinc. 
The majority of studies were focused on copper (Carlson et al. 1986; S. R. Hansen & Associates 1992; 
USEPA 1992; Diamond et al. 1997a; Diamond et al. 1997b; City of San Jose 1998; CH2M Hill 2002; 
Nautilus Environmental 2005; Rosen et al. 2005; LWA 2006; Earley et al. 2007; LWA 2014a). However, 
there were several studies which determined WERs for multiple metals, including lead and zinc (USEPA 
1992; Diamond et al. 1997b; CH2M Hill 2002; LWA 2008). Results of the reviewed copper WER studies 
and most of the lead and zinc WER studies demonstrated final WER values that were greater than 1.0. 
Four of the copper WER studies conducted in California were focused in Southern California. The 
dissolved copper WER studies most relevant to the Study were conducted in the Los Angeles River 
(LWA 2006, 2014a). Results of the Los Angeles River watershed studies demonstrated geometric mean 
WERs ranging from 1.32 to 9.69 for the freshwater invertebrate Ceriodaphnia dubia. These results, 
together with historical water quality data, suggested that a WER for Chollas Creek storm water might 
result in values of greater than 1.0. 
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3 OBJECTIVE 
As described above, extensive WER testing has been completed for copper and zinc throughout the 
country since the mid-1990s. Given that previous studies demonstrated that copper and zinc WERs 
developed using USEPA protocols could be successfully determined, the approach for these two metals in 
this study is to use the WER approach. 

During the development of the Work Plan for the Study, and based on results from the range-finder tests, 
it was evident that dissolved lead testing would not be relevant to the low concentrations detected in 
Chollas Creek. Lead is very insoluble in water and it would require a lower site water and laboratory 
water pH for lead to be present in solution (i.e., the dissolved phase). However, lowering pH would 
potentially add confounding factors to the WER tests and would not be relevant to the Study. 
Additionally, a revision to the ambient aquatic life water quality criteria for lead was drafted by the Great 
Lakes Environmental Center (Traverse City, MI) for USEPA (2008). The draft Ambient Aquatic Life 
Water Quality Criteria for Lead (USEPA 2008) includes tables containing acute and chronic toxicity data 
acceptable for criteria derivation. USEPA is required to publish water quality criteria guidance that 
accurately reflect the latest scientific knowledge on the identifiable effects on health and welfare that 
might be expected from the presence of pollutants in any body of water. The Interim Guidance states that 
a list of approved toxicity data will be available from USEPA for constituents for which USEPA has 
developed criteria. The draft 2008 criteria provide such a dataset. These data were also provided by 
USEPA for the recently completed Los Angeles River Lead Recalculation Report (LWA 2014b) 
Therefore, in lieu of performing additional sample collection and testing for development of a WER for 
lead in Chollas Creek, recalculated lead criteria were evaluated. 

3.1 Technical Advisory Committee 
A Technical Advisory Committee (TAC) was assembled to provide an outside, independent review of the 
study design and initial study results. Members of the TAC and their areas of expertise are listed in Table 
3-1. The TAC reviewed the initial draft report (Weston 2011) and their comments were incorporated and 
addressed in subsequent versions of the report. Comments and responses related to the initial draft report 
are provided in Appendix A. 

Table 3-1. Members of the Technical Advisory Committee 
TAC Member Organization Area of Expertise 

Steven Bay Southern California Coastal Water 
Research Project 

Aquatic Toxicology 

Robert Santore HDR | Hydroqual, Inc. Metal Bioavailability & Chemistry 
Peter Schafer City of San Jose Biologist, Water-Effect Ratio 
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4 MATERIALS and METHODS 

4.1 Chollas Creek Copper and Zinc WER Testing 
The Chollas Creek SSO Study was conducted in accordance with the Interim Guidance (USEPA 1994b). 
This document provided two methods for conducting WERs. In Chollas Creek, there are multiple non-
point source discharges dominated entirely by urban runoff and storm water and in which ambient 
conditions might be completely dry. Based on the lack of POTW-type discharges in the Chollas Creek 
watershed, and multiple influences that vary over time, ambient sampling at targeted integrator sites was 
considered to be the appropriate approach for this study. 

One of the selected sampling stations (SD8(1)) is on the north fork of Chollas Creek, just upstream of its 
confluence with the south fork. Storm water flows in the south fork are comprised of runoff from the 
CWA Section 303(d)-listed urbanized upstream areas north of this station. The second station (DPR2) is 
on the south fork of Chollas Creek, just upstream of its confluence with the north fork where flows 
represent storm water and urban runoff from urbanized and more natural upstream areas northeast of this 
station (which also are CWA Section 303(d)-listed). The north and south fork sampling sites within 
Chollas Creek were selected because (1) they likely reflect separate sources of contamination and water 
quality, (2) water quality is well understood, and (3) a large database of historical data already exists. 
Additionally, these two stations are listed as the compliance storm water monitoring stations for the 
Chollas Creek TMDL Implementation Plan, as indicated in Regional Board Order R9-2004-0277. An 
additional objective of this program was to determine whether these two stations demonstrate different 
WERs and, consequently, whether or not a single WER and SSO can be applied to the watershed area. 

USEPA guidance suggests that the sampling design for a WER study takes into account variability of 
samples that might occur due to flow (high versus low), season, and water quality characteristics. Chollas 
Creek is a dry channel under ambient conditions, with most flow occurring between October and March, 
which is rainfall-dependent. As a consequence, sampling for this study occurred during storm events of 
varying flows based on rainfall (both high and low flows were captured as part of flow-weighted 
composite techniques). Three sampling events, including a preliminary range-finding event, occurred in 
winter and spring 2010 (1/18/2010, 2/27/2010, and 4/1/2010) and two additional sampling events 
occurred in fall 2010 (10/30/2010 and 12/20/2010) for a total of five flow events at SD8(1) and four flow 
events at DPR2. This design was able to successfully capture site-specific variability associated with 
temporal seasonality and flow. A follow-up sampling event also occurred on April 2–3, 2014, to confirm 
the protectiveness of derived WERs using a secondary species and to evaluate metal mixture conditions 
using the primary species. 

4.2 Overview of Copper and Zinc WER Testing 
To determine WERs for dissolved copper and zinc, each metal was individually spiked as a series in 
representative receiving water samples from Chollas Creek, and concurrently in clean, filtered laboratory 
dilution water. Toxicity tests were then performed on each metal spiked dilution series. The USEPA-
suggested species and tests that was used for this investigation was an acute 48-hour survival test using 
the freshwater cladoceran Ceriodaphnia dubia (C. dubia). Specific details on WER testing methods are 
provided in Section 4.4. Because of its documented sensitivity to dissolved metals, C. dubia has also been 
used in numerous studies to establish acute and chronic WERs (USEPA 1994b; Carlson et al. 1986; 
Diamond et al. 1997b; CH2M Hill 2002; LWA 2006; LWA 2008; LWA 2014a). As described in the 
USEPA’s Interim Guidance, the most important factor when considering which test and species to use is 
the sensitivity of the test; of less importance is the duration, species, life-stage, or adverse effect used. 



October 14, 2014 Site-Specific Water Quality Objectives for Trace Metals in Chollas Creek 

20 

Other USEPA-suggested acute test species (e.g., Pimephales promelas) are much less sensitive to copper 
and zinc than C. dubia. 

During the range-finding and all definitive WER sampling events in 2010, subsamples of the composited 
water from Chollas Creek were submitted for analysis of a comprehensive list of physical parameters and 
known chemicals of potential concern (trace metals and organics) to determine if there might be other 
potential confounding constituents or factors that are not related to metals. During the 2014 WER 
confirmation event, subsamples from Chollas Creek were submitted for analysis of pyrethroid insecticides 
only (in addition to copper, zinc, total organic carbon [TOC], dissolved organic carbon [DOC], alkalinity, 
hardness, and anions/cations) based on historical data indicating the increased potential for toxic effects 
over time related to these pesticides. 

4.2.1 WER Confirmation Testing 
The Interim Guidance includes considerations for multiple test species (primary and secondary) as well as 
for situations where WERs for multiple metals will be developed. The following describes “confirmation” 
testing completed to address the Interim Guidance considerations. 

Secondary Species 
The Interim Guidance recommends conducting a test on a secondary species to confirm the results of the 
WERs developed using a primary species. Note that this requirement was removed in the more recent 
USEPA Streamlined Procedure “because the additional test has not been found to have value” (USEPA 
2001). The Streamlined Procedure is specific to copper but does mention that the methods may apply to 
other metals (e.g., zinc) provided that sufficient background information supports the use of the approach. 
For this reason, the initial report by Weston (2011) did not include a secondary species test. However, 
subsequent to submittal of the 2011 report, it was suggested that a secondary species test be conducted to 
meet the requirements of the Interim Guidance, given the concern that zinc has not had the same level of 
single species testing as copper. Additional samples were collected from Chollas Creek during a storm in 
April 2014 and tested side-by-side with the primary species (C. dubia) and a secondary species 
(P. promelas) in a series of site water-spiked copper and zinc concentrations to confirm the 
appropriateness of using C. dubia WER results. 

Metal Mixtures 
The Interim Guidance states that in a multiple-metal situation, if a WER is determined for each metal 
individually, one or more additional toxicity tests must be conducted at the end to demonstrate that the 
combination of all metals at their proposed new site-specific criteria is acceptable (to account for additive 
and synergistic effects). A confirmatory test mixing copper and zinc in combinations at the proposed 
WERs was conducted on Chollas Creek samples collected during a storm event in April 2014. 

4.3 Field Collection Program 
The following describes the sample locations as well as the field collection program for the copper and 
zinc WER tests. 

4.3.1 Sample Locations 
Sampling locations for WER testing are presented in Table 4-1 and consisted of two sites, SD8(1) and 
DPR2, on the north and south forks of Chollas Creek, respectively (Figure 4-1). These two sample 
locations are also the compliance monitoring points for the Metals TMDL. 
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Table 4-1. Sample Locations Within Chollas Creek 
Location Site ID Latitude (WGS 84) Longitude (WGS 84) 

Chollas Creek, North Fork SD8(1) 32.70493° -117.12132° 

Chollas Creek, South Fork DPR2 32.69130° -117.11682° 
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Figure 4-1. Chollas Creek TMDL Compliance/Copper and Zinc Water-Effect Ratio Monitoring Sites 
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4.3.2 Sampling Event Selection for WER Testing 
A total of five wet-weather monitoring events were conducted by Weston in 2010 to develop WERs for 
the two Chollas Creek locations. The first event was conducted only at site SD8(1) as a preliminary 
range-finding test and was not used for the final WER calculations. The first three wet-weather sampling 
events occurred during the winter and spring of 2010 and two events occurred during the fall of 2010 
(Table 4-2). Follow-up confirmation tests were performed during a single storm occurring in April 2014. 
Consistent with the goals and requirements for development of WER values, samples were collected over 
a range of high-flow events at the two WER monitoring sites over the course of the definitive component 
of WER sampling in 2010 (0.23- to 1.0-inch cumulative storm rainfall among the different events). The 
storm monitored for the confirmation tests in 2014 was during a similar flow event (0.28 inches of rain 
over 2 days). Hydrographs of each storm are provided in Section 5.0. Criteria for wet-weather events 
included a minimum of 72 hours of antecedent dry weather and a minimum of 0.10 inch of rain forecasted 
within the runoff area. 

The National Weather Service website (http://www.wrh.noaa.gov/sgx/) was used to forecast storms. The 
posted forecasts, discussions, and quantitative precipitation forecast (QPF) were used to determine if a 
storm might meet the criteria of a wet-weather monitoring event. Mobilization to collect samples for the 
WER tests were based on a QPF of greater than 0.10 inch at the coast the day before a rain event or 
within 48 hours of a weekend event. Infrared satellite imagery, live streaming Next Generation Radar 
(NEXRAD), and pressure gradient maps were also used to verify the QPFs. 

Table 4-2. WER Testing Event Summary 

WER Tests Sample 
Collection 

Toxicity Testing 
Laboratory 

Analytical 
Chemistry 
Laboratory 

Sample 
Collection Date 

Range-finding WER 
Event Weston Weston CRG/Enviromatrix 1/18/10 

Definitive 
WER Event 1 Weston Weston CRG/Enviromatrix 2/27/10 

Definitive 
WER Event 2 Weston Weston CRG/Enviromatrix 4/01/10 

Definitive 
WER Event 3 Weston Weston Weck/Enviromatrix 10/30/10 

Definitive 
WER Event 4 Weston Weston Weck/Enviromatrix 12/20/10 

Confirmation WERs AMEC Nautilus Weck/Physis 4/03/14 
 

4.3.3 Water Quality Sampling and Handling 
All water quality samples collected in support of the Study were collected in accordance with the 
approved Quality Assurance Project Plan (QAPP; Appendix B). Further details specific to those events 
monitored are provided below. 

Chain-of-Custody (COC) Documentation 
COC procedures were initiated during sample collection. A COC record was provided with each sample 
or sample group. Each person who had custody of the samples signed the form and ensured that the 
samples were not left unattended unless properly secured. Minimum documentation of sample handling 
and custody included the following: 

• Sample identification. 

http://www.wrh.noaa.gov/sgx/
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• Sample collection date and time. 
• Any special notations on sample characteristics. 
• Initials of the person who collected the sample. 
• Date the sample was sent to the laboratory. 
• Shipping company and waybill information. 

Each completed COC form was placed in a sealable plastic envelope that travelled inside the ice chest 
containing the listed samples. The COC form was signed by the person transferring custody of the 
samples. The condition of the samples was recorded by the receiver. COC records were included in the 
final analytical report prepared by the laboratory and were considered an integral part of that report. 

Samples were considered to be in custody if they were: (1) in the custodian’s possession or view, 
(2) retained in a secured place (under lock) with restricted access, or (3) placed in a secured container. 
The principal documents used to identify samples and to document possession were COC records, field 
log books, and field tracking forms. COC procedures were used for all samples throughout the collection, 
transport, and analytical process, and for all data and data documentation, whether in hard copy or 
electronic format. 

Shipping 
Prior to shipping, sample containers were placed in sealable plastic bags and securely packed inside 
coolers with ice. COC forms were completed, and the original signed COC forms were inserted in a 
sealable plastic bag and placed inside the cooler. The cooler lids were securely taped shut and 
subsequently shipped or delivered to the analytical laboratories listed in Table 4-3. 

Table 4-3. Analytical Laboratories and Shipping Information 

Laboratory Volume Analyses 
Performed Point of Contact Shipping Information 

Weston Solutions, 
Inc. 

10 L for C. 
dubia testing 

Bioassay testing 
(Primary WER tests) 

Dr. Brian Mastin and 
Ms. Amy Margolis  

2433 Impala Dr., 
Carlsbad, CA 92010 

Nautilus 
Environmental Inc.  

10 L for C. 
dubia testing 

Bioassay testing 
(Confirmation WER 
tests) 

Ms. Adrienne Cibor 4340 Vandever Avenue, 
San Diego, CA 92120 

CRG Marine 
Laboratories 

9.25 L in 
accordance with 
Table 4-2 

Water chemistry 
(Primary WER tests) Mr. Eugene Chae 

2020 Del Amo Blvd., 
Suite 200 
Torrance, CA 90501 

Weck Laboratories, 
Inc. 

9.25 L in 
accordance with 
Table 4-4 

Water chemistry 
(Confirmation WER 
tests) 

Ms. Hai Van Nguyen 14859 E. Clark Avenue, 
Industry, CA 91745 

Physis Laboratories, 
Inc. 2.0 L 

Pyrethroids 
(Confirmation WER 
tests) 

Ms. Misty Mercier 1904 E. Wright Circle, 
 Anaheim, CA 92806 

 

Range-finding and Definitive WER Sample Collections 
Samples for range-finding and definitive WER tests were collected by Weston in 2010. Samples 
comprised of flow-weighted composites with sample collection initiated at the onset of the storm event 
(i.e., first flush) and throughout the hydrograph to best represent each entire wet-weather runoff event. 
Between 5 and 10 individual grab samples were collected and composited over a period of up to 14 hours 
during each storm. Concurrent sampling for compliance monitoring was conducted at both forks of 
Chollas Creek comprised of continuous flow-weighted samples, consistent with the standard compliance 
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monitoring methodology. The following sampling protocol outlines the procedures used to collect flow- 
weighted samples. The final sampling methodology was subject to comment from the Regional Board and 
was outlined in the QAPP (Appendix B). 

Automated flow and sampling equipment was installed at the site to assist in the collection of flow-
weighted composite samples during storm events. An America Sigma flow meter with a pressure 
transducer or bubbler was installed to measure velocity and stage height. The inflow flow sensor was 
installed on the channel bottom as close to the center of the channel as possible. Using the data collected 
by the flow meter, collection intervals for the WER samples were set to capture a total of approximately 
20 liters (L) of water over the duration of the sampling period (up to 14 hours). The sample intake point 
was adjacent to the flow meter on the channel bottom as close to the center of the channel as possible. An 
American Sigma automated sampler using a peristaltic pumping mechanism was used to collect 1-L 
sample aliquots at a sampling rate dependent on measured flow within the Creek. One-liter aliquots were 
pumped through a Teflon® intake device and Teflon tubing into a 20-L borosilicate glass sample bottle 
for subsequent testing. The sample bottle was set inside an open container that was filled with ice during 
the storm event. Field crews maintained and replaced the sampling jugs as they filled to capacity. 

All water samples were logged on a COC form and placed in a cooler on ice until delivered to Weston for 
all range-finding and definitive WER studies. Completed COC forms are included in Appendix C. Upon 
receipt at Weston, each composite sample was subsampled in accordance with Table 4-4 for delivery to 
the appropriate laboratories for chemistry and toxicity analyses. Toxicity analyses were conducted by 
Weston’s in-house laboratory in Carlsbad, California. Chemistry analyses were conducted by CRG 
Marine Laboratories, Inc. (CRG), in Torrance, California; Weck Laboratories, Inc. (Weck), in the City of 
Industry, California; and Enviromatrix Analytical, Inc., in San Diego, California. Samples were stored at 
4 degree Celsius (°C) in the dark until shipped or delivered to the laboratory. All water samples were 
shipped within 24 hours of collection in the field. 

A field data log was completed by the field team over the course of each storm (Appendix D). The field 
data log includes empirical observations regarding the site and the storm event (e.g., meteorological 
conditions, odor, color, turbidity, floating materials, and trash). Field measurements of pH, conductivity, 
and temperature were captured in situ using a hand-held Oakton CON10 multi-meter. 

Confirmation WER Sample Collection 
Samples for confirmation WER tests were collected by AMEC in April 2014. Test material for the WER 
confirmation tests likewise consisted of representative samples collected from the same two mass-loading 
stations in the Chollas Creek watershed (SD8(1) and DPR2). Each initial sample was collected as a 
continuous flow-weighted composite over the duration of the storm event; samples were collected using a 
Sigma SD900 automated peristaltic pump with Teflon tubing into multiple 20-L glass containers. It was 
discovered following collection and prior to testing that the composite for site SD8(1) was compromised 
by two water main leaks that occurred upstream within the Chollas Creek watershed during the storm, 
resulting in elevated chlorine levels in the sample. As a contingency to account for limited rainfall and 
runoff, a bulk grab sample was collected at site SD8(1) at the beginning of the storm. All other water 
quality characteristics (pH, conductivity, etc.) were similar between the storm composite and bulk grab 
sample, and consistent with that recorded during prior storm events. It was therefore determined that the 
grab sample from SD8(1) was sufficiently representative of the site during the storm and was deemed 
acceptable for use in this study. 

Upon receipt at AMEC each composite sample was subsampled in accordance with Table 4-5 for delivery 
to the appropriate laboratories for chemistry and toxicity analyses. Toxicity analyses were conducted by 
Nautilus Environmental, Inc. (Nautilus), in San Diego, California. Chemistry analyses were conducted by 
Weck in the City of Industry, California, and Physis Environmental Laboratories, Inc. (Physis), in 
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Anaheim, California. Samples were stored at 4°C in the dark until shipped or delivered to the laboratory. 
All water samples were shipped within 24 hours of collection in the field. 

Field water quality parameters of pH, conductivity, temperature, and dissolved oxygen were recorded 
using portable hand held YSI meters. 

Table 4-4. Sample Volume, Container, and Preservative for Laboratory Chemical Analysis of Range-finding 
and Definitive WER Samples from Chollas Creek in 2010 

Analysis Volume (mL) Container Preservative Filtering 
Required 

Total Suspended Solids 
1,000 HDPE Cool to 4°C No 

Total Dissolved Solids 
Total Organic Carbon 250 Amber Glass Cool to 4°C; H3PO4 No 
Dissolved Organic Carbon 250 Amber Glass Cool to 4°C Yes* 
Ammonia 250 Amber Glass Cool to 4°C; H2SO4 No 
Chloride 

500 HDPE Cool to 4°C No Alkalinity 
Sulfate 
Total Hardness 

1,000 HDPE 

Cool to 4°C; HNO3** No 

Total Calcium 
Total Magnesium 
Total Sodium 
Total Potassium 
Total Copper 
Total Lead 
Total Zinc 
Dissolved Calcium 

Cool to 4°C Yes* 

Dissolved Magnesium 
Dissolved Sodium 
Dissolved Potassium 
Dissolved Copper 
Dissolved Lead 
Dissolved Zinc 
Organophosphorus Pesticides 

6 X 1,000 6 Amber Glass Cool to 4°C No 
Organochlorine Pesticides 
PCB Congeners 
Synthetic Pyrethroids 
PAHs 
48-Hour C. dubia Test 10,000 LDPE Cubitainer Cool to 4°C No 

Notes: 
* Filtering occurred in the laboratory upon receipt for dissolved metals and DOC analysis. 
**Total metals were acidified in the laboratory at CRG. 
HDPE = high-density polyethylene; LDPE = low-density polyethylene; PAHs = polycyclic aromatic hydrocarbons; 
PCB = polychlorinated biphenyl 

Table 4-5. Sample Volume, Container, and Preservative for Laboratory Chemical Analysis of Confirmation 
WER Samples from Chollas Creek in 2014 

Analysis Volume (mL) Container Preservative Filtering 
Required 

Total Organic Carbon 250 Amber Glass Cool to 4°C; H3PO4 No 
Dissolved Organic Carbon 250 Amber Glass Cool to 4°C Yes* 
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Analysis Volume (mL) Container Preservative Filtering 
Required 

Chloride 
500 HDPE Cool to 4°C No Alkalinity 

Sulfate 
Total Hardness 

1,000 HDPE Cool to 4°C No 
Total Calcium 
Total Magnesium 
Total Sodium 
Total Potassium 
Total Copper 

1,000 HDPE Cool to 4°C; HNO3** No 
Total Zinc 
Dissolved Copper 

1,000 HDPE Cool to 4°C Yes* 
Dissolved Zinc 
Synthetic Pyrethroids 2,000 Amber Glass Cool to 4°C No 
C. dubia Acute Toxicity 10,000 LDPE Cubitainer Cool to 4°C No 
P. promelas Acute Toxicity 10,000 LDPE Cubitainer Cool to 4°C No 

Notes: 
* Filtering occurred in the laboratory upon receipt for dissolved metals and DOC analysis. 
**Total metals were acidified in the laboratory at Weck. 
HDPE = high-density polyethylene; LDPE = low-density polyethylene 

4.4 Water-Effect Ratio Toxicity Testing 
To develop WERs for Chollas Creek, bioassay tests were conducted using C. dubia and P. promelas 
(secondary species confirmation test only) consistent with the requirements of the Interim Guidance and 
in accordance with Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms, Fifth Edition (USEPA 2002). Acute 48-hour survival tests with 
C. dubia were conducted with copper and zinc (separately) dissolved in storm water runoff from sites 
SD8(1) and DPR2, and in laboratory dilution water. Acute 48-hour survival tests with P. promelas were 
conducted with copper and zinc (separately) dissolved in storm water runoff from sites SD8(1) and DPR2, 
and in laboratory dilution water. A summary of the metal spiking tests to develop the WERs are 
summarized in Table 4-6. A summary of confirmation tests performed to further support and confirm the 
definitive WERs is provided in Table 4-7. 
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Table 4-6. Summary of Range-finding and Definitive WER Toxicity Tests for Chollas Creek using C. dubia 
Test Type Sample 

Rangefinder WER Tests  
(1/18/10) 

Copper Spike 
Lab dilution water 
Chollas Creek water SD8(1) 

Zinc Spike 
Lab dilution water 
Chollas Creek water SD8(1) 

Definitive WER Tests  
 (02/27/10, 04/01/10, 10/30/10, and 12/20/10) 

Copper Spike 
Lab dilution water 
Chollas Creek water SD8(1) 
Chollas Creek water DPR2 

Zinc Spike 
Lab dilution water 
Chollas Creek water SD8(1) 
Chollas Creek water DPR2 

Standard Reference Toxicant Tests  
(Concurrent on all test dates) 

Copper Spike Lab dilution water 

 

Table 4-7. Summary of Follow-up WER Confirmation Studies Tests for Chollas Creek using C. dubia and 
P. promelas 

1 All confirmation tests conducted on samples collected April 2, 2014. 

Test Type Sample1 

Metal Mixture Studies 
(C. dubia) 

Copper Spike 
Lab dilution water 
Chollas Creek water SD8(1) 
Chollas Creek water DPR2 

Zinc Spike 
Lab dilution water 
Chollas Creek water SD8(1) 
Chollas Creek water DPR2 

Copper + Zinc Spike 
Mixtures 

Lab dilution water 
Chollas Creek water SD8(1) 
Chollas Creek water DPR2 

Spike Confirmation Tests  
(P. promelas) 

Copper Spike 
Lab dilution water 
Chollas Creek water SD8(1) 
Chollas Creek water DPR2 

Zinc Spike 
Lab dilution water 
Chollas Creek water SD8(1) 
Chollas Creek water DPR2 

Reference Toxicant Tests – April  
(C. dubia and P. promelas) 

Copper Spike Lab Dilution Water 
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4.4.1 Acute Toxicity Test Methods 
Acute 48-hour toxicity tests with C. dubia and P. promelas (secondary species confirmation test only) 
were conducted in accordance with USEPA procedures (2002). Testing for samples used to calculate the 
WERs were initiated within 36 hours of sample collection for all definitive WER sampling events. During 
each event, test organisms were exposed for 48 hours to a control and multiple concentrations of copper 
and zinc spiked separately in laboratory dilution water (or in combination for the confirmation mixture 
study), and water from the north and south forks of Chollas Creek (sites SD8(1) and DPR2, respectively). 
The control and each test concentration contained four replicates with five organisms each. A total of five 
to eight single-metal spiked concentrations were tested among all range-finding, definitive WER, and 
single-metal spike confirmation WER tests to bracket expected dose responses. A total of 12 copper/zinc 
metal mixture combinations were tested for the confirmation study using C. dubia. Water quality 
parameters of pH, dissolved oxygen (DO), temperature, and conductivity were recorded daily in each test 
concentration. In addition, water samples were collected from the control and each test concentration at 
test initiation and completion for metals analyses as described in Section 4.3.3. Toxicity test methods and 
conditions are summarized in Table 4-8 and Table 4-9 for C. dubia and P. promelas, respectively. 

A 48-hour reference toxicant test was conducted concurrently with each WER test series to evaluate the 
relative sensitivity of the test organisms relative to that historically observed. The reference toxicant tests 
were performed using copper sulfate with a spiked laboratory control and five total copper concentrations 
ranging between 3 and 80 micrograms per liter (µg/L) for C. dubia and 15 to 240 µg/L for P. promelas. 
At test termination, the median lethal effect concentration (LC50) was calculated and compared to 
historical laboratory reference toxicant test data for each species. 

Table 4-8. Test Conditions for the Acute 48-Hour Toxicity Test with C. dubia 
Test Species Ceriodaphnia dubia 

Test Procedures USEPA (2002) 
Age/Size Class Less than 24 hours 
Test Type/Duration Acute static non-renewal/48-hours 
Sample Storage Conditions 4°C, dark, minimal head space 
Holding Time 36 hours for effluents (EPA 2002); 96 hours maximum for WERs (EPA 1994) 
Control Water Source Diluted mineral water (Moderately hard lab water 80–100 mg/L CaCO3) 

Recommended 
Water Quality 
Parameters 

Temperature 20 ± 1°C 
Dissolved Oxygen ≥ 4.0 mg/L 
pH 6.0–9.0 

Photoperiod 16 hours light, 8 hours dark 
Test Chamber 100 mL 
Exposure Volume 50 mL 

Concentrations 5 to 8, and a control for each metal based on the results of the range-finder 
tests 

Replicates/Sample 4 
No. of Organisms/Replicate 5 
Aeration None, unless DO falls below 4.0 mg/L (head space aeration) 

Feeding Selenastrum and cereal leaf extract ad libitum at least 2 hours prior to test 
initiation 

Statistical Analysis ToxCalc™ v1.1.2 rev H 5.0 or CETIS™ version 1.8.4.23 statistical software 
Test Acceptability Criterion 90% or greater survival in controls 
Reference Toxicant Copper chloride (48- or 96-hour exposure) 
Test Protocol EPA-821-R-02-012 (USEPA 2002) 
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Table 4-9. Test Conditions for the Acute 48-Hour Toxicity Test with P. promelas 
Test Species Pimephales promelas 

Test Procedures USEPA (2002) 
Source, Age/Size Class Aquatic Biosystems (Fort Collins, CO), 4 days old at initiation 
Test Type/Duration Acute static non-renewal/48-hours 
Sample Storage Conditions 4°C, dark, minimal head space 
Holding Time 36 hours for effluents (EPA 2002); 96 hours maximum for WERs (EPA 1994) 
Control Water Source Diluted mineral water (Moderately hard lab water 80–100 mg/L CaCO3) 

Recommended 
Water Quality 
Parameters 

Temperature 20 ± 1°C 

Dissolved Oxygen ≥ 4.0 mg/L 
 

pH 6.0–9.0 
Photoperiod 16 hours light, 8 hours dark 
Test Chamber 500 mL plastic cup 
Exposure Volume 250 mL 
Concentrations 7 and a control for each metal based on the results of the range-finder tests 
Replicates/Sample 4 
No. of Organisms/Replicate 5 
Aeration None, unless DO falls below 4.0 mg/L (head space aeration) 
Feeding Artemia prior to test initiation. No feeding during test. 
Statistical Analysis CETIS™ statistical software, version 1.8.4.23. 
Test Acceptability Criterion 90% or greater survival in controls 
Reference toxicant Copper chloride (96-hour exposure) 
Test Protocol EPA-821-R-02-012 (USEPA 2002) 

 

4.4.2 Trace Metal Spiking and Subsampling 
Metal stocks were prepared in Nanopure-filtered water using J.T. Baker Brand ACS reagent grade copper 
chloride and zinc sulfate salts purchased from Sigma-Aldrich® (Ricca Chemical Company, CAS # 7758-
99-8) and zinc sulfate (Sigma Aldrich, CAS # 7446-20-0), both relatively soluble forms of these metals 
that are similar to the metal salts used in USEPA’s criteria development. 

All primary working stock solutions were subsampled and analytically verified before use. Test solutions 
for the WER tests were prepared by adding appropriate volumes of stock metal solutions into glass 
volumetric flasks. All stock solutions were measured using volumetric pipettes. The lab or site water was 
then added to the fill line on the volumetric flask, mixed thoroughly, and each solution then poured back 
out into a separate clean, labeled low-density polyethylene (LDPE) plastic cubitainer. Nominal target test 
concentrations are provided in Appendix E-1. 

The test solutions were manually mixed immediately upon preparation, allowed to sit for a minimum of 
3 hours to enable metal partitioning to reach equilibrium with test water constituents, and manually mixed 
again before being distributed to test chambers. Initial water quality parameters including pH, DO, 
temperature, and conductivity were recorded for each test concentration before test initiation. After 
mixing, all dilutions were acclimated to the appropriate temperatures before being used for test initiations 
and renewals. 

Using “clean” sampling techniques (USEPA 1995), subsamples of each test concentration were collected 
immediately before test initiation and again at test termination to determine dissolved and total metal 
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fractions. If complete mortality was observed in any test concentration, subsamples for dissolved fractions 
were collected on the same day. Sterile disposable 250 milliliter (mL) VWR® Bottle Top Filtration Units 
were used to filter samples for dissolved metals analysis. Filter material consisted of a 0.45-micrometer 
(µm) hydrophilic polyethersulfone (PES) membrane. A single filter unit was used for each site/metal 
combination to avoid contamination between concentrations. Solutions were thoroughly mixed 
immediately before subsampling. Each filter unit was rinsed thoroughly with de-ionized (DI) water, and 
the first 10 to 20 mL sample water to go through the filters was disposed of. Each dissolved metals 
fraction was then immediately poured into a clean, pre-labeled 250 mL HDPE bottle prepared by the 
analytical lab with high-purity nitric acid to preserve the samples. The remaining sample was poured into 
the pre-labeled 250 mL trace clean VWR bottle and capped. Subsamples were immediately recorded on a 
chain of custody form and stored at 4ºC until transfer to the analytical laboratory. 

Subsamples selected for analysis were placed within an insulated cooler on ice for shipment via same-day 
courier to the analytical chemistry laboratories. 

4.4.3 Range-finder Toxicity Tests 
Before conducting the definitive WER testing, range-finder toxicity tests were performed to determine a 
more precise range of spiked concentrations to bracket a complete dose response and enable an accurate 
calculation of LC50 values and the associated WERs. Test concentrations were prepared by spiking both 
laboratory and site water (SD8(1) only) during the first event (1/18/2010) with known concentrations of 
reagent-grade ionic metal salt solutions following the methods described in Section 4.4.2. Multiple (at 
least six, including a control) metal concentrations were used for each range-finder test. 

As part of the range-finder testing, an appropriate hardness of laboratory control water was verified before 
conducting the definitive WER tests. The hardness of the matched laboratory water was not greater than 
the hardness of the site water in accordance with the Interim Guidance, unless the hardness of the site 
water was less than 50 mg/L (as CaCO3). 

4.4.4 WER Definitive Tests 
Based on the initial dose response results obtained from the range-finder tests for copper and zinc in water 
from Chollas Creek, more refined spike concentrations were selected for definitive WER tests on creek 
samples collected during four storms in 2010. Nominal total metals and associated measured total and 
dissolved copper and zinc concentrations for each test dilution are provided in Appendix E-1. Toxicity 
test methods and subsampling for metals analysis followed those procedures in Sections 4.4.1 and 4.4.2. 

4.4.5 WER Confirmation Toxicity Tests 
Follow-up tests to confirm definitive WER results developed from tests conducted in 2010 included 
testing a secondary species (P. promelas) and a study of the effects of the mixing copper and zinc 
together on C. dubia. A series of copper and zinc mixtures tests were conducted; these included revised 
WQO concentrations based on proposed final WERs for each metal (added together) and site hardness. 
An additional 11 combinations based on a range of WER values below and above the final proposed 
WER adjusted criteria were also tested for comparison purposes. Secondary species single-metal spike 
confirmation tests were performed using the fathead minnow (P. promelas) tested side-by-side with 
C. dubia. These tests were conducted at Nautilus in San Diego on samples collected from Chollas Creek 
on April 2–3, 2014. Toxicity test methods and subsampling for metals analysis followed those procedures 
in Sections 4.4.1 and 4.4.2. A complete stand-alone report from Nautilus with more detailed methods, 
results, and all associated raw data is provided in Appendix G. 



October 14, 2014 Site-Specific Water Quality Objectives for Trace Metals in Chollas Creek 

32 

4.4.6 Physical and Chemical Analyses 
Because of known historical detections of synthetic pyrethroids, diazinon, and other potential 
confounding factors not related to metals, water samples collected from Stations SD8(1) and DPR2 were 
analyzed for a suite of physical parameters and a comprehensive list of chemical constituents of potential 
toxicological concern during WER range-finding and definitive tests (Appendix E-1). Physical parameters 
included total suspended solids (TSS), total dissolved solids (TDS), pH, alkalinity, cations, anions, 
hardness, conductivity, TOC, and DOC. Toxic constituents of concern included trace metals, ammonia, 
organophosphorous pesticides, organochlorine pesticides and polychlorinated biphenyls (PCBs), 
pyrethroid pesticides, and polycyclic aromatic hydrocarbons (PAHs). Pyrethroid pesticides, along with a 
number of physical parameters (TOC, DOC, pH, alkalinity, hardness, cations, ions, and conductivity) 
were also measured in Chollas Creek samples collected for the WER confirmation tests. 

The control waters used for toxicity tests at Weston and Nautilus were analyzed for pH, alkalinity, 
hardness, DOC, and a suite of cations and anions (i.e., sodium, calcium, magnesium, potassium, and 
chloride). All analytical methods used to obtain chemical concentrations followed USEPA or Standard 
Methods (SM) (APHA 1998). A summary of the analytical constituent list, including methods, is 
presented in Appendix E-1. 

Analyses of trace metals (copper and zinc) and cations (calcium, magnesium, sodium, and potassium) 
were conducted using an inductively coupled plasma emissions spectrometer equipped with a mass 
detector (ICP-MS) after acid solubilization in accordance with USEPA Method 200.8. To determine 
dissolved metal analytes, aqueous samples were filtered through a 0.45-μm membrane prior to acid 
solubilization and analysis in accordance with USEPA Method 200.8. Trace organics (PAHs, synthetic 
pyrethroids, organophosphorus pesticides, organochlorine pesticides, and PCB congeners) in water were 
analyzed using gas chromatography and mass spectrometry (GC-MS) in accordance with USEPA Method 
625 following serial liquid-liquid extraction with methylene chloride. 

Solids were measured by glass fiber filtration of water samples, where the non-filterable residue was dried 
to a constant at 103–105°C and quantified as total suspended solids in accordance with SM 2540-D. The 
filtrate was evaporated to a constant dryness at 180°C and quantified as TDS in accordance with SM 
2540-C. Organic carbon was measured by catalytic combustion or wet chemical oxidation as TOC in 
accordance with USEPA 415.1. For the determination of DOC, aqueous samples were filtered through a 
0.45-μm membrane prior to analysis by USEPA 415.1. Ammonia was measured by the 
spectrophotometric phenate method in accordance with SM 4500-NH3 F. Chloride was measured by the 
automated ferricyanide method in accordance with SM 4500-Cl E. Sulfate was measured using the 
turbimetric method in accordance with 4500-SO42- E. Total hardness was determined by calculation 
using concentrations of calcium and magnesium determined by ICP-MS. Alkalinity was measured by 
autoanalyzer in accordance with USEPA 310.2. 

4.5 Quality Assurance / Quality Control 

4.5.1 Toxicity Testing 
Practices to ensure reliable, high-quality results for the tests conducted for this project are described in the 
project-specific QAPP (Appendix B). The objectives for accuracy and precision involve all aspects of the 
testing process, including the following: 

• Water sampling and handling 
• Source and condition of test organisms 
• Condition of equipment 
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• Test conditions 
• Instrument calibration 
• Use of reference toxicants 
• Record keeping 
• Data evaluation 

Each test series conducted for all preliminary, definitive, and confirmatory WERs included concurrent 
reference toxicant tests to evaluate the health and sensitivity of each batch of organisms relative to that 
historically observed in each laboratory using a single common toxicant—copper. Water quality 
measurements were monitored to ensure that they fell within prescribed limits; corrective actions 
(USEPA-recommended) were taken, if necessary. All limits established for this program meet or exceed 
those recommended by USEPA. 

The methods employed in every phase of the bioassay testing program are detailed in laboratory-specific 
Standard Operating Practices (SOPs). These SOPs have been audited and approved by an independent, 
USEPA-recommended laboratory and placed in the quality assurance (QA) files and the laboratory files. 
All toxicity test staff members receive regular, documented training in all SOPs and test methods. 

Finally, all data collected and produced as a result of these analyses were recorded on approved data 
sheets and became part of the permanent data record of the program.  

4.5.2 Toxicity Test Quality Assurance Summary 
To ensure the quality of the toxicity tests used for the WER calculations, the following analyses were 
conducted to verify the data. 

Holding Times, Control Responses, and Dose Responses 
All samples were received by the laboratories under appropriate conditions and within the recommended 
temperature range of 0–6° C. All samples for the four definite WER tests were initiated within 36 hours 
of receipt. During the confirmation WER, tests were initiated within 36 hours of sample receipt for 
sample DRP2. The confirmation tests conducted on sample SD8(1) were initiated between 51 and 54 
hours past collection at test initiation, but were within the maximum holding time of 96 hours post-
collection allowed for WER testing purposes (USEPA 1994b, 2001).  

Mean control responses met minimum test acceptability criteria for all range-finding WER tests and 
confirmation WER tests. One control test during the first definitive WER event (2/28/10) failed control 
acceptability (mean survival of 75 percent). However, a concurrent control test on the same day met the 
criteria (mean of 95 percent), and several of the lower spiked zinc concentrations in the test series also 
had high survival (90–100 percent). Concurrent reference toxicant test results also indicated that the test 
organisms were healthy and their sensitivity fell within historical control chart limits. Based on these 
observations, the tests initiated with zinc on 2/28/10 are flagged, but are deemed acceptable for reporting 
purposes and derivation of WER values. Mean control survival met or exceeded the minimum USEPA 
criteria in all other definite WER tests. 

All metal spike dose-response relationships were carefully reviewed according to USEPA guidance 
(USEPA 1994b, 2000, 2001) to evaluate reliability of results. No anomalous dose responses or excessive 
variability among replicates were observed in any of the WER tests. On the basis of these observations, 
all reported data were deemed reliable for WER calculations. 
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Reference Toxicant Testing 
Reference toxicant tests were conducted concurrent to all rounds of tests using both C. dubia and P. 
promelas to assess the health and sensitivity of tested organisms to a single toxicant (copper chloride), 
relative to historic results obtained in the toxicity testing laboratories. All reference toxicant tests met 
applicable test acceptability criteria and the calculated effect concentrations were within two standard 
deviations of the historical means, indicating that the organisms’ sensitivity to copper was typical and the 
tested organisms were healthy. Reference toxicant test results are summarized at the end of the laboratory 
reports by Weston and Nautilus, presented in Appendix G.  

4.5.3 Analytical Chemistry 
Detailed descriptions of quality assurance/quality control (QA/QC) procedures for the chemical analyses 
of samples for this project are presented in the QAPP (Appendix B) and summarized in this section. QA 
objectives for chemical analyses conducted by the participating analytical laboratories are detailed in their 
Laboratory QA Manual(s). These objectives for accuracy and precision involve all aspects of the testing 
process, including the following: 

• Methods and SOPs 
• Calibration methods and frequency 
• Data analysis, validation, and reporting 
• Internal QC 
• Preventive maintenance 
• Procedures to ensure data accuracy and completeness 

Results of laboratory QC findings, qualifications, and exceptions were reported with the final data. 
Laboratory accuracy was indicated by analyses of matrix spikes, blank spikes, certified reference material 
(CRM), and/or recovery surrogates. Matrix spike analyses assess the effect that a particular sample matrix 
had on the accuracy of a measurement. Blank spikes demonstrated performance of the preparation method 
on a clean matrix, void of potential interferences. CRMs or Standard Reference Materials (SRMs) are pre-
homogenized materials of various matrices for which compositional information has been certified by a 
recognized authority and were used to provide a quantitative assessment of the accuracy of an analytical 
method or procedure. Where CRMs were unavailable, the recovery of an analyte was estimated by 
studying the recovery of an added compound or element that was regarded as a pure analyte surrogate for 
the native analyte, most often used with organic analytical procedures. 

Precision was determined by analyses of duplicate matrix spikes, blank spikes, recovery surrogate spikes, 
and/or duplicate test sample analysis. Laboratory contamination introduced during method use was 
assessed through the analyses of procedural/method blanks. Holding times were also evaluated to 
determine any effect on the analyte’s measured concentration. Any QC samples that failed to meet the 
specified QC criteria in the methodology or QAPP were identified and the corresponding data were 
appropriately qualified in the final report. 

All QA/QC records for the various testing programs were kept on file. 

4.6 Data Review, Management, and Analysis 

4.6.1 Data Review 
All data were reviewed and verified by participating team laboratories to determine whether all data 
quality objectives had been met and that appropriate corrective actions had been taken, when necessary. 
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4.6.2 Data Management 
All laboratories supplied analytical results in both hard copy and electronic formats. Laboratories had the 
responsibility of ensuring that both forms were accurate. After completion of the data review by 
participating team laboratories, hard copy results were placed in the project file. The results in electronic 
format were imported into the City of San Diego’s database system. 

4.6.3 Data Analysis 
For each metal and flow event, initial and final dissolved metal measurements were averaged for each 
concentration used to calculate an LC50 endpoint, in accordance with the Interim Guidance. LC50 values 
or point estimates for each WER test conducted were determined using ToxCalc™ v1.1.2 rev H 5.0; or 
Comprehensive Environmental Toxicity Information System (CETIS)™ version 1.8.4.23 statistical 
software (both produced by Tidepool Scientific Software, McKinley, California). Statistical assessments 
of toxicity were performed at the 95 percent confidence level (α = 0.05) and assumptions regarding 
equality of variance and distribution were evaluated at the 99 percent confidence level (α = 0.01). Probit 
or Spearman-Karber analyses were used to calculate LC50 values. Both laboratory and site water LC50 
values used to calculate a WER value were determined using the same type of statistical analysis for 
consistency. 

Per the Interim Guidance, WER values were calculated for each site for each event by dividing each site 
water LC50 by its corresponding laboratory water LC50 for each WER event, metal analyte, and species. 
In addition, based on comments from the TAC, WER values for dissolved copper were also calculated 
using the WER calculation method presented in the Streamline Procedure where the site water LC50 is 
divided by the higher of the lab water LC50 or the hardness-adjusted USEPA species mean acute value 
(SMAV) for C. dubia. The use of the Streamlined Procedure WER calculation method is more 
conservative in that it resulted in a lower WER value (see Section 6.2.1 for a comparison).  
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5 MONITORING SUMMARY 
Monitoring in Chollas Creek was conducted during five individual storm events from January 2010 
through December 2010. Confirmation WER sampling took place in April 2014. 

5.1 Rainfall and Flow Data 
Estimation of a representative storm event in San Diego County was based on an evaluation of the long-
term data records from the National Weather Service rain gauge located at Lindbergh Field. A typical 
storm event at Lindbergh Field ranges from 0.19- to 0.57-inch of rain and lasts 6 to 12 hours. Because the 
depth and duration of a typical storm event varies depending on the monitoring station’s location within 
San Diego County, storm events that were preceded by at least 72 hours of dry weather and were forecast 
to be greater than 0.10 inch were considered viable events for monitoring. 

Event-specific rainfall for the Chollas Creek WER Study at SD8(1) and DPR2 are shown in Table 5-1. 
The watershed received approximately 11.7 inches of rain during the water sampling component of the 
Study period based on the rain gauge at DPR2 (October 1, 2009 through February 28, 2011). The average 
daily rainfall for the Chollas Creek watershed during the range-finding and definitive WER sampling 
events is shown on Figure 5-1. Monitored storm events are signified by raindrops in the figure. 

Table 5-1. Rainfall Totals for Monitored Events at SD8(1) and DPR2 

Storm Event Date SD8(1) 
(inches) 

DPR2 
(inches) Event Type 

01/18/2010 1.00 * NS Rangefinder Test for SD8(1) 
02/27/2010 0.60 0.71 WER Event No. 1 
04/01/2010 0.54 0.52 WER Event No. 2 
10/30/2010 0.25 0.23 WER Event No. 3 
12/20/2010 0.70 0.66 WER Event No. 4 
04/02/2014 0.28** 0.28** WER Confirmation Studies 

Notes: 
* The rain gauge was inoperable in January 2010. Data for DPR2 were used during this period. NS = not sampled 
** Rainfall results for both locations derived from a single nearby weather station located in Logan Heights. 

Hydrographs depicting flow rates, rainfall, and sample times for the five storm events monitored at 
SD8(1) and four storm events monitored at DPR2 during the range-finding and definitive WER periods 
are presented in Figure 5-2 and Figure 5-3, respectively. Hydrographs depicting flow rates, rainfall, and 
sample times monitored at SD8(1) and DPR2 during the confirmation WER sampling are presented in 
Figure 5-4. 
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Figure 5-1. 2009–2011 Average Daily Rainfall Totals for the Chollas Creek Watershed During the Rangefinder 

and Definitive WER Testing Events 
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Figure 5-2. 2009–2010 Storm Hydrographs for SD8(1) Mass Loading Station (MLS) 
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Figure 5-3. 2009–2010 Storm Hydrographs for DPR2 Mass Loading Station (MLS) 
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SD8(1) WER Hydrograph 

 

 
DPR2 WER Hydrograph 

 The red triangle depicts the time when the grab sample was collected from site SD8(1) for testing. The flow-weight composite 
was not tested because of subsequent City of San Diego water main breaks and the detection of chlorine in the final composite 
for this location. The flow-weight composite was tested for DPR2, uncompromised by the line breaks. 

Figure 5-4. Storm Hydrographs for SD8(1) and DPR2 – April 2014 Confirmation WER Sampling Event  
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6 RESULTS 

6.1 Analytical Chemistry Results 
The goal of the analytical monitoring was to assess the concentration at which dissolved copper, lead, and 
zinc influences C. dubia toxicity. Analytical chemistry results from the monitored events and laboratory 
dilutions are presented in Appendix E. Results are presented for the site sample water and for the WER 
dilutions for each metal. 

6.1.1 Site Sample Water Results 
As mentioned above, raw sample results by event are presented in Appendix E. General chemistry 
summary statistics are shown in Table 6-1. General chemistry parameters were marginally greater in 
samples collected from site DPR2 in the south fork of Chollas Creek than at site SD8(1) in the north fork, 
with the exception of sediments (TSS). 

Table 6-1. General Chemistry Summary Statistics from Site Water Collected from Chollas Creek During 
Definitive WER Sampling Events (n=4) and WER Confirmation tests (n=1) 

General Chemistry 
Analyte 

Site SD8(1) Site DPR2 

WER Definitive Tests 
2010 Conf. 

WER 2014 

WER Definitive Tests 
2010 Conf. 

WER 2014 
Min Max Mean Min Max Mean 

pH 6.93 7.51 7.28 7.21 6.96 7.65 7.27 7.33 
Ammonia-N 0.2 0.5 0.3 NM 0.1 0.5 0.2 NM 
Chloride by IC 12.5 27.8 19.5 39 36.0 86.7 65.1 93 
Dissolved Organic Carbon 3.9 25.2 11.2 12 4.5 28.5 13.1 21 
Sulfate by IC 10.4 19.8 14.9 23 15.0 35.6 26.3 35 
Total Alkalinity 26.0 35.0 31.4 31 38.0 66.0 49.8 53 
Total Dissolved Solids 89.0 140 125 NM 140 278 215 NM 
Total Hardness as CaCO3 22.1 52.0 39.9 58.8 53.0 103 80.9 101 
Total Organic Carbon 4.7 28.6 12.2 13 5.5 31.3 14.5 20 
Total Suspended Solids 46.0 322 127 NM 7.0 113 57.6 NM 

Notes: 
All concentrations in mg/L 
NM = Not measured in April 2014 confirmation samples 

Results of the dissolved copper, lead, and zinc analyses during the WER sampling events in 2010 and 
2014 were compared to historical concentrations measured in both forks of Chollas Creek to ensure the 
samples were representative of historical concentrations. Results are presented as box-whisker dot plots in 
Figure 6-1. The boxes show the 25th and 75th percentiles of the data, while the whiskers show the 
minimum and maximum values of the data set. The mean is shown as the line in between the upper and 
lower percentiles of the data. Each dot represents the results from a single monitoring event. As shown in 
Figure 6-1, the concentrations of dissolved copper, lead, and zinc measured in samples collected for the 
WER studies were within the expected range of the data and were determined to be statistically 
representative of the historical results. However, the concentrations of total hardness at SD8(1) for the 
Study samples were on the lower end of the range of historical data which would suggest the Study 
results and comparisons represent a conservative approach to assessing the SSO. 
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Figure 6-1. Box and Whisker Dot Plots of Dissolved Copper, Lead, Zinc, and Total Hardness for Historical 

Concentrations (2004–2014) and WER Samples (Definitive in 2010 and Confirmation in 2014) 
Notes: 
Bars indicate mean with 95% confidence interval 
Orange symbols indicate values from the most recent confirmation sampling event (April 2–3, 2014). 

6.1.2 Water-Effect Ratio Toxicity Test Dilution Series Results 
The WER toxicity test results were based on preparing a concentration series for each individual metal for 
each site water sample. A stock spiking solution was prepared and the initial test and final test metal 
concentrations (total and dissolved) were measured for each concentration. To calculate LC50s, the 
average of the initial and final dissolved metal concentrations was calculated consistent with the Interim 
Guidance. Sample results from each event are presented in Appendix E. During Event 2, the copper and 
zinc concentration series were not high enough to induce 50 percent mortality for site DPR2. Therefore, 
the dilution series was repeated and additional higher range concentrations were included in a re-test. 

As a QA/QC verification check on the spiking and exposure test methods for each test dilution series, an 
assessment of the variability of metals concentrations in each dilution was evaluated between the 
beginning and end of the test by calculating the relative percent difference (RPD) between the two values. 
RPD is the relative change in a quantity over a specified time period and the relative percent difference 
was calculated for each chemical analyte concentration using the following equation: 
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% RPD = 
(X1 – X2) x 100 

(X1+X2)/2 

where: 
X1 = measured value of a given analyte from the initial measurement 
X2 = measured value of a given analyte from the duplicate measurement 
(X1 + X2)/2 represents the average of the two values 

Concentrations of dissolved copper and zinc never decreased by more than 50 percent in any of the site 
water samples tested. A decrease of more than 50 percent was observed in a few of the lower copper 
dilutions spiked in laboratory dilute mineral water (DMW), however in all cases these values were close 
to the method reporting limit of 1.0 µg/L (<10x), resulting in a bias where small differences can cause 
elevated RPDs. 

6.1.3 Analytical Quality Assurance Summary 
Analytical quality assurance/quality results are included in Appendix E-2. A summary of flags related to 
blank samples and duplicates is provided herein and detailed further in the Appendix. Matrix spike results 
are all included in the Appendix with appropriate flags noted where appropriate. All of the analytical data 
used for definitive WER calculations was deemed valid for reporting purposes. 

• There were some detections of trace metals noted in the blank samples; however, results did not 
suggest that bias was a concern in relation to the spiking samples used for the analyses due to the 
low concentrations detected in the blanks relative to those concentrations bracketing toxic dose 
responses in the lab and site water samples used for WER calculations. 

• Duplicate sample results were considered within an acceptable range of precision if the RPD is 
less than 20 percent. RPDs for total metals were all less than 20 percent with the exception of one 
sample for copper in Event No. 3 and zinc in Event No. 4. The maximum RPD calculated for 
dissolved metals was 11.76 percent, suggesting a high level of precision for the sample dilution 
series analysis. 

Please refer to the QA/QC summary provided in Appendix E-2 for more specific details. 

6.2 Toxicity Results 
Toxicity results (normalized to a hardness of 100 mg/L CaCO3) are presented in the following 
subsections for each of the four WER sampling events conducted in 2010. The choice of a standard 
hardness of 100 mg/L CaCO3 for normalization is consistent with how metals criteria are presented by 
USEPA, recognizing these values are hardness-dependent with references to chemical-specific 
calculations to adjust criteria based on site-specific hardness. The choice of a standard hardness of 100 
mg/L as CaCO3 is arbitrary and does not affect the calculation of WER values. Complete bioassay results 
for all monitoring events are included in Appendix G. 

6.2.1 Dissolved Copper Water-Effects Ratios 
In evaluating the toxicity results for dissolved copper, it was observed that the LC50s in laboratory water 
were lower than those values identified by USEPA for C. dubia, potentially resulting in an artificially 
high WER for Chollas Creek. Therefore, as recommended by the TAC, the use of the more conservative 
approach presented in USEPA’s Streamlined Procedure for copper is also used. Table 6-2 and Table 6-3 
present the WERs for each site calculated using both the Interim Guidance and Streamlined Procedure 
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calculation methods. As shown in Table 6-2 and Table 6-3, the Streamlined Procedure calculation method 
results in lower WERs in all cases. 

Dissolved copper WER values for site SD8(1) ranged from 6.512 to 16.98 among the four sets of WER 
tests conducted on samples collected between February 27, 2010 and December 20, 2010 (Table 6-2). The 
geometric mean of the four individual WERs for SD8(1) was 9.307. 

Dissolved copper WER values for site DPR2 ranged from 6.596 to 10.30 among the four sets of WER 
tests conducted on samples collected between February 27, 2010 and December 20, 2010. The geometric 
mean of the four individual WERs for site DPR2 was 6.998. 

Because the geometric mean dissolved copper WER calculated for site DPR2 was lower than the 
geometric mean WER observed for site SD8(1), the WER for DPR2 (6.998) is recommended as the final 
WER value for use as a protective copper WER for the Chollas Creek watershed. 

Table 6-2. Hardness Normalized Dissolved Copper WERs and 48-Hour C. dubia 
LC50 for Laboratory Water (DMW) and Chollas Creek Site SD8(1) 

WER event DMW LC50 
(µg/L) 

SMAV1  
(µg/L) 

SD8(1) LC50 
(µg/L) 

WER 
Calculated 
Using DMW 

WER 
Calculated 

Using SMAV 

No. 1 
(02/27/2010) 3.542 22.11 174.3 49.20 7.882 

No. 2 
(04/01/2010) 7.934 22.11 375.4 47.32 16.98 

No. 3 
(10/30/2010) 4.969 22.11 190.4 38.31 8.610 

No. 4 
(12/20/2010) 3.913 22.11 144.0 36.80 6.512 

Geometric mean (± standard deviation) 40.39 
(±6.26 SD) 

9.307 
(±4.74 SD) 

Notes: 
1 USEPA 2001 
LC50 and SMAV values have been normalized to a hardness of 100 mg/L CaCO3.  

 

Table 6-3. Hardness Normalized Dissolved Copper WERs and 48-Hour C. dubia 
LC50 for Laboratory Water (DMW) and Chollas Creek Site DPR2 

WER event DMW LC50 
(µg/L) 

SMAV1  
(µg/L) 

DPR2 LC50 
(µg/L) 

WER 
Calculated 
Using DMW 

WER 
Calculated 

Using SMAV 

No. 1 
(02/27/2010) 3.542 22.11 109.5 30.90 4.951 

No. 2 
(04/01/2010) 7.934 22.11 227.7 28.70 10.30 

No. 3 
(10/30/2010) 4.969 22.11 145.8 29.35 6.596 

No. 4 
(12/20/2010) 3.913 22.11 157.6 40.29 7.130 

Geometric Mean (± standard deviation) 32.00        
(±5.40 SD) 

6.998 
(±2.24 SD) 

Notes: 
1 USEPA 2001 
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LC50 and SMAV values have been normalized to a hardness of 100 mg/L CaCO3. 

6.2.2 Dissolved Zinc Water-Effects Ratios 
Dissolved zinc WER values for site SD8(1) ranged from 1.780 to 3.182 among the four sets of WER tests 
conducted on samples collected between February 27, 2010 and December 20, 2010 (Table 6-4). The 
geometric mean of the four individual WERs for SD8(1) was 2.223. 

Dissolved zinc WER values for site DPR2 ranged from 1.183 to 2.205 among the four sets of WER tests 
conducted on samples collected between February 27, 2010 and December 20, 2010. The geometric mean 
of the four individual WERs for site DPR2 was 1.711. Similar to what was observed for copper, the 
dissolved zinc WER calculated for site DPR2 was lower than that calculated for site SD8(1) and is 
recommended as the final WER value for use as a protective zinc WER for the Chollas Creek watershed. 

Table 6-4. Hardness Normalized Dissolved Zinc WERs and 48-Hour C. dubia 
LC50s for Laboratory Water (DMW) and Chollas Creek Sites (SD8(1) and DPR2) 

WER event DMW LC50 
(µg/L) 

SD8(1) LC50 
(µg/L) 

SD8(1) 
WER 

DPR2 LC50 
(µg/L) 

DPR2 
WER 

No. 1 
(02/27/2010) 204.5 363.9 1.780 339.0 1.658 

No. 2 
(04/01/2010) 224.0 712.9 3.182 493.9 2.205 

No. 3 
(10/30/2010) 281.5 608.8 2.163 333.0 1.183 

No. 4 
(12/20/2010) 171.2 341.5 1.995 339.1 1.980 

Geometric Mean (± standard deviation) 2.223 
(±0.62 SD) - 1.711 

(±0.44 SD) 
Note: 
LC50 values have been normalized to a hardness of 100 mg/L CaCO3. 

6.2.3 Secondary Species WER Confirmation Study 
Samples were collected at sites SD8(1) and DPR(2) during a storm event on April 2–3, 2014 to test a 
secondary freshwater aquatic species per the Interim Guidance. As described previously, P. promelas was 
used as the secondary species, as suggested in the Interim Guidance, to confirm toxicity test results 
obtained using C. dubia for both copper and zinc. A toxicity test report with a summary of methods, 
results, and all of the associated raw toxicity and chemistry data from this study are included in a stand-
alone toxicity report by Nautilus, provided in Appendix G. The Interim Guidance indicates that a WER 
obtained with a primary test is considered confirmed if either or both of the following are true (USEPA 
1994b, p. 61): 

a. The WERs obtained with the primary and secondary tests are within a factor of 3. 
b. The test, regardless of whether it is the primary or secondary test, that gives a higher endpoint 

in the laboratory dilution water also gives the larger WER. 

Side-by-side tests with C. dubia and P. promelas were conducted in which a range of copper and zinc 
concentrations were spiked into site waters from SD8(1) and DPR2 collected during the April 2–3 storm 
event. These results were used to calculate hardness-normalized WERs for each test and the differences 
between the two species were compared by calculating a ratio between the two WERs (C. dubia WER / 
P. promelas WER). Results of these tests are presented in Table 6-5 and Table 6-6. The primary and 
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secondary species WERs are within a factor of 3 for both copper and zinc; thus, they meet requirement #1 
above to ensure both species result in a similar outcome.  

Table 6-5. Comparison of Primary and Secondary Water-Effect Ratio Tests for Copper at Chollas Creek Sites 
SD8(1) and DPR2 During the April 2014 Confirmation Event 

WER Event 

SD8(1) DPR2 

C. 
dubia 

WERs1 

P. 
promelas 

WER 

Ratio between 
Primary and 

Secondary WER Tests 

C. 
dubia 

WERs1 

P. 
promelas 

WER 

Ratio between Primary 
and Secondary WER 

Tests 

No. 1 
(02/27/2010) 7.88 

7.87 

1.00 4.95 

13.2 

0.37 

No. 2 
(04/01/2010) 16.98 2.16 10.3 0.78 

No. 3 
(10/30/2010) 8.61 1.09 6.60 0.50 

No. 4 
(12/20/2010) 6.51 0.83 7.13 0.54 

Geometric 
Mean 9.31 1.18 7.00 0.53 

Note: 
1 WERs based on recommended calculation method of site water LC50 divided by the Species Mean Acute Value. 

Table 6-6. Comparison of Primary and Secondary Water-Effect Ratio Tests for Zinc at Chollas Creek Sites 
SD8(1) and DPR2 During the April 2014 Confirmation Event 

WER Event 

SD8(1) DPR2 

C. 
dubia 

WERs1 

P. 
promelas 

WER 

Ratio between Primary 
and Secondary WER 

Tests 

C. 
dubia 

WERs1 

P. 
promelas 

WER 

Ratio between Primary 
and Secondary WER 

Tests 

No. 1 
(02/27/2010) 1.78 

2.14 

0.79 1.66 

2.50 

0.64 

No. 2 
(04/01/2010) 3.18 1.42 2.20 0.84 

No. 3 
(10/30/2010) 2.16 0.96 1.18 0.45 

No. 4 
(12/20/2010) 2.00 0.89 1.98 0.76 

Geometric 
Mean 2.22 0.99 1.71 0.66 

Note: 
1 WERs based on recommended calculation method of site water LC50 divided by the DMW LC50. 

6.2.4 Copper and Zinc Mixture Water-Effect Ratio Study 
Per the Interim Guidance (USEPA 1994b; p. 135), when a WER is conducted for more than one metal, a 
confirmation toxicity test must be conducted with both metals at concentrations calculated using the 
WER-adjusted criteria. Per Interim Guidance, one option for testing the effect of multiple metals WERs is 
to conduct an additional toxicity test demonstrating that the combination of all metals at their proposed 
new site-specific criteria does not result in unacceptable toxicity. 

Samples were collected during a storm event on April 2–3, 2014, to evaluate the effects on C. dubia of 
mixing both copper and zinc at their proposed adjusted criteria concentrations based on the final WERs 
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calculated in this study. Using data from the previous sampling events, mixtures were created at 
concentrations consistent with potential copper- and zinc-adjusted criteria to ensure that Chollas Creek 
would still be protected at these concentrations and that no additive or synergistic effects would be 
experienced which could affect the proposed adjusted criteria. Multiple mixtures were created by spiking 
samples at concentrations at or above SSOs based on the proposed WERs reported in Table 6-2 through 
Table 6-4, to evaluate whether metals mixed together at or above the WER-adjusted criteria would be 
protective. A toxicity report with a summary of methods, results, and all of the associated raw toxicity and 
chemistry data from this study is included in Appendix G. 

The results in Table 6-7 present the WER combinations, at or above the proposed copper and zinc WERs, 
which had no observable effect on C. dubia. Additive effects were not observed in this study, as 
substantiated by copper LC50 values that remained very similar with increasing zinc concentrations. 
Results of these tests demonstrate that aquatic life in Chollas Creek will remain protected based on the 
final proposed wet-weather copper and zinc WERs of 6.998 and 1.711, respectively. 

Table 6-7. Copper and Zinc WER Combinations with No Observed Effect on C. dubia 
Metal Mixture SD8(1) DPR2 

Copper 9.8 9.6 
Zinc 1.9 1.6 
Copper 9.7 7.7 
Zinc 2.3 1.9 
Copper 9.7 10.3 
Zinc 2.8 2.4 

 

6.3 WER Summary 
USEPA methods for the development of WERs were followed to calculate copper and zinc WERs for the 
north and south forks of Chollas Creek. Table 6-8 presents a summary of the copper and zinc WERs 
calculated for Chollas Creek sites SD8(1) and DPR2.  

Table 6-8. Summary of Copper and Zinc Water-Effect Ratios for Chollas Creek Sites SD8(1) and DPR2 

WER event 
Copper WERs1 Zinc WERs 

SD8(1) DPR2 SD8(1) DPR2 

No. 1 
(02/27/2010) 7.882 4.951 1.780 1.658 

No. 2 
(04/01/2010) 16.98 10.30 3.182 2.205 

No. 3 
(10/30/2010) 8.610 6.596 2.163 1.183 

No. 4 
(12/20/2010) 6.512 7.130 1.995 1.980 

Geometric mean (± standard deviation) 9.307 
(±4.74 SD) 

6.998 
(±2.24 SD) 

2.223 
(±0.62 SD) 

1.711 
(±0.44 SD) 

Note: 
1 WERs based on recommended calculation method of site water LC50 divided by the Species Mean Acute Value. 
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7 LEAD RECALCULATION 
In lieu of performing sample collection and testing for development of a WER for lead in Chollas Creek, 
it was recommended that a comprehensive review and subsequent analysis of the proposed water quality 
criteria for lead be performed. The review included a recalculation of the lead ambient aquatic life water 
quality criteria, based on the draft update of Ambient Aquatic Life Water Quality Criteria for Lead 
(USEPA 2008). The following presents background information on lead water quality criteria and details 
on the recalculation of the lead criteria. 

7.1 State of the Science in Deriving the 1984 Lead Water Quality Criteria 
In 1984 USEPA believed that a measurement such as “acid-soluble” lead would provide a more 
scientifically correct basis upon which to establish criteria for metals (USEPA 1985a). However, at the 
time, no USEPA-approved methods for such a measurement were available to implement the criteria 
through the Agency’s regulatory programs. USEPA was considering development and approval of 
methods for a measurement such as “acid-soluble” lead. Until available, however, USEPA recommended 
applying the criteria using the total-recoverable method. This had two impacts: (1) certain species of some 
metals could not be analyzed directly because the total recoverable method did not distinguish between 
individual oxidation states and (2) these criteria might be overly protective when based on the total 
recoverable metal. 

Expressing aquatic life criteria for lead in terms of the acid-soluble measurement had both toxicological 
and practical advantages. On the other hand, because no measurement was known to be ideal for 
expressing aquatic life criteria for lead or for measuring lead in ambient water or aqueous effluents, 
measurement of both acid-soluble lead and total-recoverable lead in ambient water or effluent or both 
might be useful. For example, there might be cause for concern if total recoverable lead is greater than an 
applicable limit, even though acid-soluble lead was below the limit. 

In 1985 Stephan et al. provided an understanding of how USEPA WQC guidelines were typically applied: 
a. Acute toxicity test data must be available for species from a minimum of eight diverse 

taxonomic groups. 
b. The final acute value (FAV) was derived by extrapolation or interpolation to a hypothetical 

genus more sensitive than 95 percent of all tested genera. The FAV, which represents an LC50, 
was divided by two in order to obtain an acute criterion protective of nearly all individuals in 
such a genus. 

c. Chronic toxicity test data (i.e., survival, growth, or reproduction) must be available for at least 
three taxa. Most often the chronic criterion is set by determining an appropriate acute-chronic 
ratio and applying that ratio to the acute value of the hypothetical genus more sensitive than 95 
percent of all tested genera. If sufficient data are available to meet the eight diverse taxonomic 
group minimum, then the chronic value is derived using the same procedure as used for 
derivation of the FAV. 

d. When necessary, the acute and/or chronic criterion may be lowered to protect recreationally or 
commercially important species. 

e. When evaluating time-variable ambient concentrations generally, 1-hour average concentration 
is considered to be appropriate for comparison with the acute criterion, and 4-day averages with 
the chronic criterion. 

f. The allowable frequency for exceeding a criterion is set at once every 3 years, on the average. 
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USEPA concluded that freshwater aquatic organisms and their uses should not be affected unacceptably if 
the 4-day average concentration (in µg/L) of lead did not exceed the numerical value given by 
e(1.273[ln(hardness)]-4.705) more than once every 3 years on the average and if the 1-hour average 
concentration (in µg/L) did not exceed the numerical value given by e(1.273[ln(hardness)-1.460) more 
than once every 3 years on the average. For example, at hardness values of 50, 100, and 200 mg/L (as 
CaCO3), the 4-day average concentrations of lead are 1.3, 3.2, and 7.7 µg/L, respectively, and the 1-hour 
average concentrations are 34, 82, and 200 µg/L. 

7.2 Background on Revised Lead Criterion 
USEPA publishes national WQC for the protection of aquatic life calculated mostly from laboratory-
derived toxicity data. USEPA compiles data from acceptable toxicity tests, which have been conducted in 
laboratory or well-characterized dilution water, from a wide range of species. Acute and chronic criteria 
are developed from the compiled data using the approach outlined in Criteria Guidelines (USEPA 1985a). 

Following the publication of WQC documents, studies continue to be conducted that provide additional 
information for previously tested species and new information on additional species or water quality 
conditions that affect the criteria. These studies, and the additional aquatic toxicity data reported therein, 
occasionally create the need to update the national WQC. In this case, the lead WQC have not been 
revised since 1984 (30 years), include comparatively few genus mean acute values (GMAVs); therefore, 
they need to be revised. The draft Ambient Aquatic Life Water Quality Criteria for Lead (USEPA 2008) 
represents an update to the science contained in the CTR lead criteria, which is based on a 1984 USEPA 
water quality criteria document. 

As USEPA has not moved forward with finalizing the 2008 draft lead criteria, the Recalculation 
Procedure provides a method for adjusting the national dataset used to develop criteria based on the 
inclusion of more recent studies. Appendix B of Interim Guidance and the 1997 updates to the 
Recalculation Procedure (A Change in the Recalculation Procedure and Optional Consideration of Life 
Stage When the Recalculation Procedure is Used (USEPA 1997),1 outline the Recalculation Procedure, 
which consists of the following six steps.  

A. Corrections are made to the national dataset. Note that only corrections approved by USEPA may 
be made. 

B. Additions are made to the national dataset. Note that only additions approved by USEPA may be 
made. 

C. The deletion process may be applied if desired. 

D. If the new dataset does not satisfy the applicable Minimum Data Requirements (MDRs), 
additional pertinent data must be generated; if the new data are approved by USEPA, the 
Recalculation Procedure must be started again at step B with the addition of the new data. 

E. The new CMC or CCC, or both, are determined. The CMC and CCC are generally referred to as 
the acute and chronic criterion, respectively. 

F. A report is written. 

                                                      
1 The 1997 update to the Recalculation Procedure addresses considerations for deleting species from the dataset. 
This update was reviewed, but did not result in any additional changes because no species were deleted from the 
USEPA 2008 dataset. 
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The first four steps (A, B, C, and D) are used to develop an appropriate dataset that satisfies the MDRs as 
outlined in the Criteria Guidance. Steps A and B are required, while step C is optional and can be used if 
desired for further modification of the dataset. Steps E and F are the process of using the dataset to 
generate new WQC and a report for review, respectively. 

The primary mechanism for metals toxicity (including lead) to organisms that live in the water column is 
by interaction with the gills. Additionally, metal toxicity is affected by calcium and magnesium cations. 
These effects are primarily accounted for by using hardness as a surrogate to modify toxicity estimates for 
many metals (USEPA 2005, 2008). Given these two factors, the CTR presents the CMC and CCC as 
dissolved criteria equations based on hardness. The dissolved criteria equations include a conversion 
factor (CF), as the lead toxicity data used to calculate the criteria were primarily reported as total 
recoverable metal. The lead CF is hardness-dependent.2  

The Interim Guidance states that a list of approved toxicity data will be available from USEPA for 
constituents for which USEPA has developed criteria. This effort included accessing the USEPA 
references available for developing or revising aquatic life criteria for lead presented in the draft Ambient 
Aquatic Life Water Quality Criteria for Lead (USEPA 2008). Recalculations were then performed to 
develop revised freshwater dissolved CMC and CCC equations. 

The following sections describe the updated toxicity data (also referred to as the approved dataset) as well 
as the calculation of both the CMC and CCC criteria using the criteria calculation procedures outlined in 
the Criteria Guidelines, per the Recalculation Procedure. These calculations were performed to recalculate 
the lead criteria. Additionally, since the time of the 2008 draft lead criteria update, several deficiencies 
have been identified in the dataset and/or calculations and corrected herein. Differences between the 2008 
draft lead criteria update and this effort are summarized below. The corrected datasets are provided in 
Appendix F. 

7.3 Recalculation of Dissolved Lead Final Acute Value 
As stated previously, the CTR provides the following equation for the calculation of the dissolved lead 
CMC, also referred to as the acute criterion: 

CMCDissolved Lead =WER x (Acute Conversion Factor) x (e(mA[ln(hardness)]+bA) 

Where: 
CMC = Criterion Maximum Concentration for dissolved lead 
WER = Water-Effect Ratio equal to 1 in the absence of a site-specific study 
Acute Conversion Factor = 1.46203 – ln(hardness)*0.145712 
mA= pooled slope 
bA = criterion maximum intercept 

The recalculation approach can result in an update to each of the factors within the CMC equation except 
for the WER, which must be based on a site-specific study. The following discusses the use of the revised 
2008 USEPA dataset in recalculating the CTR acute criterion.  

                                                      
2 For lead, the acute and chronic conversion factor equations are the same. 
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7.3.1 Updated Acute Dataset 
The 1984 lead criteria document identified 23 acceptable measured freshwater acute data points (LC50s 
or EC50s3). By comparison, acceptable data on the acute effects of lead in freshwater for 18 species of 
invertebrates and 14 species of fish is available in the data provided by USEPA (2008). The approved 
dataset includes 103 measured freshwater acute values from 45 studies, including data for 39 species. A 
table presenting the USEPA-approved acute data, with updates based on those described herein, is in 
Appendix F. Data were determined to be “acceptable” when the acute tests met the requirements of the 
Criteria Guidelines and SMAVs could be calculated. These species satisfy the eight different family 
requirements specified in the Criteria Guidelines. No species were deleted from the USEPA-approved 
acute dataset to conduct the lead recalculation in this study. 

7.3.2 Updated Acute Hardness Relationship 
Correlation with water hardness is the primary quantitative correction factor used to modify toxicity 
estimates for many metals (USEPA 2008; USEPA 2005). Water hardness is used as a surrogate for the 
cations calcium and magnesium, which affect the results of toxicity tests on lead. Because water hardness 
is a surrogate, the numbers obtained through this correction are approximations of the true toxicity. To 
estimate the relationship between lead toxicity and water hardness, an analysis of covariance was 
performed on the approved dataset using the S-Plus (Insightful Corporation, Seattle, Washington) 
software program. This analysis was used to calculate the pooled slope for hardness using the natural 
logarithm of the total lead acute value as the dependent variable, species as the treatment or grouping 
variable, and the natural logarithm of hardness as the covariate or independent variable. The analysis of 
covariance model was fit to the data for the five species for which definitive acute values were available 
over a range of hardness values. The range in hardness was one in which the highest hardness in test 
water for a given species was at least three times the lowest hardness tested for that species, and where the 
highest hardness value in test water was at least 100 mg/L higher than the lowest hardness value in test 
water. An F-test showed that, under the assumption of equality of slopes, the probability of obtaining five 
slopes as dissimilar as these by chance is p=0.8988. This was interpreted as indicating that it is reasonable 
to assume that the slopes for these five species are the same (see Table 7-1). On the basis of these results, 
the pooled slope of 1.466 was used to adjust all acute values to a common hardness (i.e., 50 mg/L as 
CaCO3). Test results for all other species either did not meet the above data requirements or did not show 
any hardness toxicity trends because of differences in exposure methods, age, etc. 

Table 7-1. Results of Covariance Analysis of Freshwater Acute Toxicity versus Hardness 
Species n Slope Comment 95% Confidence Limits Degrees of Freedom 

Daphnia magna 8 0.8415  -0.8872, 2.5702 6 

Rainbow trout 5 1.8868  -1.7323, 5.5059 3 

Fathead minnow 4 1.5492  0.1314, 2.9670 2 

Bluegill 2 1.0108  (Cannot be calculated) 0 

Carp 5 1.5619  -0.1397, 3.2635 3 

All of the above 24 1.4658 a 0.8735, 2.0581 18 
a p = 0.8988 for equality of slopes 

                                                      
3 The EC50 is the 50% (Median) Effect Concentration, i.e., the concentration which adversely affects 50% of the 
test species. 
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7.3.3 Recalculated Acute Criterion 
Sections IV and V of the Criteria Guidelines present the approach to determining the FAV and final acute 
equation, respectively. The first eight steps of determining the FAV focus on developing an appropriate 
dataset. As the entire USEPA-approved acute dataset was used, with the modifications discussed above, 
the process for calculating the FAV for this effort starts at the ninth step (step I in Section IV of the 
Criteria Guidelines, and renumbered below) as follows: 

• Step I: For each species for which at least one acute value is available, the SMAV should be 
calculated as the geometric mean4 of the results.  

• Step J: For each genus for which one or more SMAVs are available, the GMAV should be 
calculated as the geometric mean of the SMAVs available for the genus. 

• Step K: Order the GMAVs from high to low. 
• Step L: Assign ranks, R, to the GMAVs from “1” for the lowest to “N” for the highest. If two or 

more GMAVs are identical, arbitrarily assign them successive ranks.  
• Step M: Calculate the cumulative probability, P, for each GMAV as R/(N+1). 
• Step N: Select the four GMAVs that have cumulative probabilities closest to 0.05 (if there are 

fewer than 59 GMAVs, these will always be the four lowest GMAVs). 
• Step O: Using the selected GMAVs and Ps, calculate the FAV based on equations specified in 

the Criteria Guidelines (listed for convenience in Figure 7-1). 
• Step P: If for a commercially or recreationally important species the geometric mean of the acute 

values from flow-through tests in which the concentrations of the test material were measured is 
lower than the FAV, then that geometric mean should be used as the FAV instead of the 
calculated FAV. 

The CMC is then set equal to one-half of the FAV (CMC = FAV/2) as stated in Section XI of the Criteria 
Guidelines, as a safety factor to avoid lethality during short-term exposures.5 A final acute equation is 
developed when enough data are available to show that acute toxicity to two or more species (represented 
by at least one fish and one invertebrate) are similarly related to a water quality characteristic (e.g., 
hardness). Table 7-2 and Table 7-3 present the ranked GMAVs. Following the tables, Figure 7-1 presents 
the calculations of the FAV for total lead at a hardness of 50 mg/L. An analysis of covariance was 
performed and a pooled slope was determined to adjust acute toxicity values on the basis of hardness for 
each individual data point before calculating the GMAV.  

                                                      
4 The geometric mean of N numbers is the Nth root of the product of the N numbers. 
5 Per the Criteria Guidelines, the CMC is intended to protect 95% of a group of diverse genera. Dividing the FAV by 
2 is intended to result in a concentration that will not severely adversely affect too many of the organisms (USEPA 
1985a, p. 17). 
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Table 7-2. GMAVs for Total Lead at Hardness of 50 mg/L 

Genus GMAVa 

(µg/L) Rank P √𝑷 𝐥𝐧 𝑮𝑴𝑨𝑽 (𝐥𝐧 𝑮𝑴𝑨𝑽)𝟐 

Diaptomus 72.07 1 0.0345 0.1857 4.278 18.30 

Gammarus 144.3 2 0.0690 0.2627 4.972 24.72 

Ceriodaphnia 147.4 3 0.1034 0.3216 4.993 24.93 

Lecane 164.7 4 0.1379 0.3713 5.104 26.05 

Daphnia 174.9 5 0.1724 0.4152 5.164 26.67 

Cyclops 215.2 6 0.2069 0.4549 5.372 28.85 

Hyalella 227.3 7 0.2414 0.4913 5.426 29.44 

Micropterus 548.6 8 0.2759 0.5252 6.307 39.78 

Lumbriculus 892.5 9 0.3103 0.5571 6.794 46.16 

Aplexa 1,001 10 0.3448 0.5872 6.909 47.73 

Thymallus 1,092 11 0.3793 0.6159 6.996 48.94 

Pimephales 2,533 12 0.4138 0.6433 7.837 61.42 

Oncorhynchus 3,154 13 0.4483 0.6695 8.056 64.91 

Salvelinus 4,945 14 0.4828 0.6948 8.506 72.35 

Xyrauchen 22,440 15 0.5172 0.7192 10.02 100.4 

Gila 22,440 16 0.5517 0.7428 10.02 100.4 

Ptychocheilus 22,440 17 0.5862 0.7656 10.02 100.4 

Crangonyx 27,600 18 0.6207 0.7878 10.23 104. 6 

Tubifex 34,436 19 0.6552 0.8094 10.45 109.1 

Cyprinus 36,591 20 0.6897 0.8305 10.51 110.4 

Benacus 39,768 21 0.7241 0.8510 10.59 112.2 

Lepomis 47,235 22 0.7586 0.8710 10.76 115.8 

Chironomus 51,757 23 0.7931 0.8906 10.85 117.8 

Oreochromis 55,971 24 0.8276 0.9097 10.93 119.5 

Poecilla 78,931 25 0.8621 0.9285 11.28 127.2 

Carassius 120,695 26 0.8966 0.9469 11.70 136.9 

Tanytarsus 237,815 27 0.9310 0.9649 12.38 153.2 

Procambarus 1,589,277 28 0.9655 0.9826 14.28 203.9 
a GMAV is for total lead at a total hardness of 50 mg/L, CMCs at other hardness concentrations are presented in Table 7-4 and 
Table 7-8. 

Per the Criteria Guidelines, the FAV recalculation was performed using the four GMAVs which have the 
cumulative probabilities closest to 0.05 (which in this case are the four lowest GMAVs in Table 7-2) as 
well as total number of GMAVs (N=28; see Table 7-2). These data and calculations are then used to 
calculate the FAV. FAV calculations are presented in Table 7-3 and Figure 7-1. 



October 14, 2014 Site-Specific Water Quality Objectives for Trace Metals in Chollas Creek 

54 

Table 7-3. Four lowest GMAVs for use in Calculating Acute Criterion (CMC) for Total Lead 

Genus GMAVa 

(µg/L) Rank P √𝑷 𝐥𝐧 𝑮𝑴𝑨𝑽 (𝐥𝐧 𝑮𝑴𝑨𝑽)𝟐 

Diaptomus  72.07 1 0.0345 0.1857 4.278 18.30 

Gammarus  144.3 2 0.0690 0.2627 4.972 24.72 

Ceriodaphnia  147.4 3 0.1034 0.3216 4.993 24.93 

Lecane  164.7 4 0.1379 0.3713 5.104 26.05 

SUM   0.3448 1.141 19.35 94.00 
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Where: 
S = the slope of the geometric mean functional relationship between ln GMAV and sqrt(P). The ln-
transformation of the GMAV is used to reduce skewedness and the sqrt(P) is used to provide the best 
estimate corresponding to P = 0.05. 
L = the intercept on the GMAV axis (y axis) 
A = the ln-transformed toxicity value corresponding to P = 0.05 

Figure 7-1. Equations used for Calculating the FAV 

 
Per the Criteria Guidelines, the resulting FAV is then used to calculate the CMC as follows: 

CMCTotal Lead at a Hardness of 50 mg/L = FAV/2 = 94.25/2 = 47 µg/L 

Because enough data are available to show the acute toxicity of two or more species is similarly related to 
hardness, a criteria equation was developed as follows for total lead, per Section V of the Criteria 
Guidelines: 

Final Acute EquationTotal = e(pooled slope)*ln(hardness)+ln(criterion maximum intercept) 
Where: 
Pooled Slope = 1.466 
ln(criterion maximum intercept) = ln(CMC) – (slope * ln(50)) 
Final Acute EquationTotal = e1.466*ln(hardness)-1.882 

The CTR criteria are presented as dissolved criteria; however, the acute lead toxicity data used to 
calculate the criteria were primarily reported as total recoverable metal. Thus, to convert the total lead 
criteria into dissolved criteria, the CTR (USEPA 2000) CF for lead is used. The lead CF is hardness 

495.34/))141.1*701.4(35.19( =−
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dependent, as represented below, and is the same for both acute and chronic lead criteria. An example is 
shown for a hardness of 50 mg/L. 

Acute Conversion Factor Lead = 1.46203 – ln(hardness) * 0.145712 
Acute Conversion Factor Lead at 50 hardness = 1.46203 – ln(50) * 0.145712 
Acute Conversion Factor Lead at 50 hardness = 0.892 

The final acute dissolved criterion equation is as follows: 
Final Acute EquationDissolved = Acute CF * Final Acute EquationTotal 

Where, from above: 
Acute Conversion Factor (CF) = 1.46203 – ln(hardness) * 0.145712 
Final Acute EquationTotal = e1.466*ln(hardness)-1.882 

Resulting in: 
Final Acute Equation Dissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-1.882 

Table 7-4 presents a summary of the acute dissolved lead criteria values for a range of hardness 
concentrations, which encompasses a range likely measured in Chollas Creek. 

Table 7-4. Summary of Acute Dissolved Lead Water Quality Criterion Values (CMCs) 
Resulting from Recalculation Using the Updated 2008 Draft Lead Criteria Dataset 

Hardness  
(mg/L) 

CMC 
(µg/L) 

50 42 
100 103 
200 248 
300 411 
400 585 

 

7.4 Recalculation of Dissolved Lead Final Chronic Value 
As stated previously, the CTR provides the following equation for the calculation of the dissolved lead 
CCC, also referred to as the chronic criterion: 

CCCDissolved Lead =WER x (Chronic Conversion Factor) x (e(mC[ln(hardness)]+bC) 

Where: 
CCC = Criterion Continuous Concentration for dissolved lead 
WER = Water-Effect Ratio equal to 1 in the absence of a site-specific study 
Chronic Conversion Factor = 1.46203– ln(hardness)*0.145712 
mC= pooled slope 
bC = final chronic intercept 
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The recalculation approach can result in an update to each of the factors within the CCC equations except 
for the WER, which must be based on a site-specific study. The following discusses the use of the 2008 
USEPA data set in recalculating the CTR chronic criterion.  

7.4.1 Updated Chronic Dataset 
The 1984 lead criteria document identified seven measured freshwater chronic data points (i.e., chronic 
values), expressed as the geometric mean of the no-observed and lowest-observed effect concentrations 
from an appropriate chronic toxicity test per the Criteria Guidelines. USEPA-approved updated dataset 
added seven additional chronic values from seven studies, including data for an additional six species. 
Acceptable data on the chronic effects of lead to freshwater organisms are available for six invertebrate 
species (two snails, two cladocerans, an amphipod, and a midge) and four fish species. USEPA-approved 
chronic data, with updates based on those described herein, is presented in Table 2 of Appendix F. No 
species were deleted from the chronic dataset to conduct the lead recalculation for Chollas Creek. 

7.4.2 Updated Chronic Hardness Relationship 
Some studies have shown that the reported chronic toxicity values for lead generally increase with 
increasing hardness levels (e.g., Chapman et al. manuscript), but the overall relationship is relatively 
weak. There are currently insufficient data to further develop a relationship between hardness and the 
chronic toxicity of lead. Thus, similar to the CTR chronic lead criterion, the acute pooled slope was used 
to develop the chronic criterion equation. This was appropriate because the CTR chronic value was 
derived from the acute toxicity data. 

7.4.3 Recalculated Chronic Criterion 
Sections VI and VII of the Criteria Guidelines present the approach to determining the final chronic value 
(FCV) and final chronic equation, respectively. The approach to calculating the FCV is dependent on the 
available chronic toxicity data. The FCV may be calculated in the same manner as the FAV, or, if chronic 
toxicity data are not available for species of eight families as required by the Criteria Guidelines, by using 
the Final Acute-to-Chronic Ratio (FACR). If the chronic toxicity dataset does not meet the minimum data 
requirements (8 different families) as required by the Criteria Guidelines, the final chronic value must be 
calculated using the FAV divided by the FACR per the Criteria Guidelines. An Acute-to-Chronic Ratio 
(ACR) is a way of relating the acute and chronic toxicity of a pollutant to aquatic organisms. ACRs are 
calculated by dividing the acute toxicity value by the chronic toxicity value for tests conducted on the 
same species, preferably within the same study. However, allowances are provided if the acute tests were 
not conducted as part of the same study (see pages 40–41 in the Criteria Guidelines). The ACR represents 
the ratio of the concentration of a constituent that is acutely toxic to that which results in chronic toxicity. 
When using the FACR approach to calculate a CCC, the FCV is simply the FAV divided by the FACR. 
The CCC is then set equal to the FCV (CCC = FCV) as stated in Section XI of the Criteria Guidelines.  

The 1984 lead WQC used a FACR of 51.29 to calculate an FCV. This FACR was based on the geometric 
mean of the four available ACRs, because the range of the four values was considered small enough 
(i.e., within a factor of 10 of one another). 

The 2008 draft lead criteria update dataset was evaluated using Section VI of the Criteria Guidelines and 
it was determined that the ACR method was most appropriate for calculating the CCC, as data were not 
available from the eight families. ACRs are available for five freshwater species and include at least one 
fish, one invertebrate, and one acutely sensitive species. The Species Mean Acute-Chronic Ratios 
(SMACRs) range from 4.769 to 61.97, and differ by a factor of approximately 13 times (Table 7-5 and 
Table 3 of Appendix F). A review of the data indicates that the SMACRs seem to increase as the SMAV 
increases, and, as recommended by the Criteria Guidelines, when this is the pattern, the SMACRs for 
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species whose SMAVs are closest to the FAV should be used to calculate the FACR. Of the test species 
for which SMACRs were available, the SMAVs at a hardness value of 50 mg/L for Ceriodaphnia dubia 
(115.4 µg/L) and Daphnia magna (160.0 µg/L) were closest. The SMAVs for the other species for which 
SMACRs were available were significantly higher: Oncorhynchus mykiss (719.3 µg/L), Salvelinus 
fontinalis (4,945 µg/L), and Pimephales promelas (2,533 µg/L). Thus, the geometric mean of the 
Ceriodaphnia dubia and Daphnia magna SMACRs (4.769 and 28.69, respectively – see Appendix F) 
were used and yield a freshwater FACR of 11.70. 

Table 7-5. Acute and Chronic Data for Calculating SMACRs 

Species 

Species Mean 

Acute Value Chronic Value Acute-Chronic 

(Total µg/L) (Total µg/L) Ratioa 

Brook trout, 
Salvelinus fontinalis 4,100 83.08 49.35 

Rainbow trout, 
Oncorhynchus mykiss 1,170 18.88 61.97 

Fathead minnow, 
Pimephales promelas 2,100 329.0 6.383 

Cladoceran, 
Daphnia magna 

517 10.33 
28.68b 843 103.9 

1580 27.19 
Cladoceran, 
Ceriodaphnia dubia 248.0 52.00 4.769 

a ACR is calculated using acute and chronic values at their test hardness. 
b Geometric mean of the three ACRs. 

Calculations to determine the FCV (CCC) are provided below at a hardness of 50 mg/L. 
FCV = FAV/FACR 
FAV = final acute value 
FACR = geometric mean of the species ACR = 11.70 

CCCTotal Lead at a Hardness of 50 mg/L = FCV = 94.25/11.70 = 8.1 µg/L 

Per Section VII of the Criteria Guidelines, the final chronic equation for total lead is as follows: 
Final Chronic EquationTotal = e(pooled slope)*ln(hardness)+ln(final chronic intercept) 

Where: 
Pooled Slope = 1.466 
ln(final chronic intercept) = ln(FCV) – (slope * ln(50)) 
Final Chronic EquationTotal = e1.466*ln(hardness)-3.649 

Similar to the CTR lead criteria, the acute pooled slope is used in developing the final chronic equation 
and is appropriate because the chronic value is derived from the acute toxicity data. An example 
calculation for the chronic WQC is shown below using a hardness of 50 mg/L CaCO3. 

Chronic Conversion Factor Lead = 1.46203 – ln(hardness) * 0.145712 
Chronic Conversion Factor Lead at 50 hardness = 1.46203 – ln(50) * 0.145712 
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Chronic Conversion Factor Lead at 50 hardness = 0.892 

The final chronic dissolved criterion equation is as follows: 
Final Chronic EquationDissolved = Chronic CF * Final Chronic EquationTotal 

Where: 
Chronic Conversion Factor (CF) = 1.46203 – ln(hardness) * 0.145712 

Resulting in: 
Final Chronic EquationDissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-3.649 

Table 7-6 presents a summary of the chronic dissolved lead criterion values (CCCs) for a range of 
hardness concentrations encompassing those likely found in Chollas Creek.  

Table 7-6. Summary of Chronic Dissolved Lead Water Quality Criterion Values (CCCs) Resulting from 
Recalculation Using the Updated 2008 Draft Lead Criteria Dataset and New FACR 

Hardness (mg/L) CCC (µg/L) 

50 7.2 

100 18 

200 42 

300 70 

400 100 
 

7.5 Evaluation of Recalculated Criteria 
Per the Criteria Guidelines (Section IV.A, p. 26), “in some cases, if the SMAV of a commercially or 
recreationally important species is lower than the calculated FAV, then the SMAV replaces the calculated 
FAV in order to provide protection for that important species.” Similarly, for the FCV (Section VI.M, 
p. 42), “If the Species Mean Chronic Value (SMCV) of a commercially or recreationally important 
species is lower than the calculated FCV, then that SMCV should be used as the FCV instead of the 
calculated FCV.” Additionally, per the Recalculation Procedure, “The calculated FAV, CMC, and/or 
CCC must be lowered, if necessary, to (1) protect an aquatic plant, invertebrate, amphibian, or fish 
species that is a critical species at the Site, and (2) ensure that the criterion is not likely to jeopardize the 
continued existence of any endangered or threatened species listed under Section 4 of the Endangered 
Species Act or result in the destruction or adverse modification of such species’ critical habitat.” 

A thorough review of available biological surveys at the “Site” defined as the urbanized areas of the 
Chollas Creek watershed, and as illustrated in Figure 1-1, indicates there are no commercially or 
recreationally important species, or endangered or threatened species, present at the site (California 
Natural Diversity Database (CNDDB), USFWS, and SanBios online datasets).  Based on this review, the 
recalculated CMC and CCC presented in Section 7.3 and Section 7.4, respectively, were not adjusted.  

7.6 Differences between the 2008 USEPA Draft Update and Chollas 
Recalculation 

The recalculation presented in this document is based on data presented in the draft Ambient Aquatic Life 
Water Quality Criteria for Lead (USEPA 2008). However, based on a review of the toxicity data, several 
questions were identified and are discussed below. In addressing the questions, the dataset used in the 
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recalculation presented herein is slightly different than what is presented in the draft Ambient Aquatic Life 
Water Quality Criteria for Lead (USEPA 2008). Because of the differences in the dataset, the acute and 
chronic criteria vary in several ways from the draft Ambient Aquatic Life Water Quality Criteria for Lead 
(USEPA 2008) and result in lower recalculated criteria. Table 7-7 presents a comparison of the 1984, 
Draft 2008, and recalculated WQC. The following discusses the four areas identified in the dataset and 
calculations, and the approach to addressing the concerns. 

Table 7-7. Comparison of 1984, Draft USEPA 2008, and Recalculated Criteria (µg/L) 

Hard-
ness 

(mg/L) 

1984 Draft USEPA 2008 Recalculation 
CMC CCC CMC CCC CMC CCC 

Diss Total Diss Total Diss Total Diss Total Diss Total Diss Total 

50 24 34 0.9 1.3 43 50 9.2 11 42 47 7.2 8.1 

100 49 82 1.9 3.2 116 155 25 33 103 130 18 22 

200 99 197 3.8 7.7 316 486 68 105 248 360 42 61 

300 146 331 5.7 13 567 960 122 206 411 652 70 111 

400 191 477 7.4 18 859 1565 185 336 585 994 100 170 

Notes: 
CMC = Criterion Maximum Concentration (a.k.a. acute criterion) 
CCC = Criterion Continuous Concentration (a.k.a. chronic criterion) 

First, the 48-hour (acute) lead LC50s reported in Table 1 of USEPA’s 2008 draft lead criteria update for 
D. magna from the Chapman et al. manuscript (manuscript, p. 10) and used in the 1984 criteria (USEPA 
1985b) were calculated on the basis of initial test concentrations only (612, 952, and 1,910 µg/L total lead 
at test water hardness levels of 54, 110, and 150 mg/L as CaCO3, respectively). These values were 
replaced herein with the LC50s (also provided in the manuscript) calculated based on the geometric mean 
concentration of test treatment water measured at the beginning and ending of the test. These values were 
reported as 517, 843, and 1,580 µg/L total lead at test water hardness levels of 54, 110, and 150 mg/L as 
CaCO3, respectively. The values were replaced, because it is most common to include the LC50s derived 
using the mean (arithmetic or geometric) of the measured test concentrations at the beginning and end of 
an acute test rather than using only the concentration at the beginning of the test, because the mean 
concentration more closely approximates the true exposure experienced by the test organisms over the 
duration of the test. This edit resulted in a change to the hardness slope (based on 8 data points) for 
D. magna in the USEPA 2008 dataset from 0.7245 to 0.8415. Replacing the D. magna data resulted in a 
recalculation of the pooled slope to be 1.466 (versus the USEPA 2008 pooled slope of 1.442). Changing 
the pooled slope made it necessary to recalculate the hardness-adjusted SMAVs in the 2008 draft lead 
criteria update dataset because the pooled slope is used in the hardness-normalizing equation. The update 
is presented in Table 1 of Appendix F. 

Second, in the Chapman et al. manuscript the maximum acceptable toxicant concentration (MATC) 
reported as the chronic value for D. magna at the test water hardness level of 52 mg/L as CaCO3 (value of 
12.26 µg/L total lead) was based on individual fecundity, whereas mean fecundity was used as the 
chronic endpoint upon which the MATCs at test water hardness levels of 102 and 151 mg/L as CaCO3 
were based. The MATC reported for D. magna at the test water hardness level of 52 mg/L as CaCO3 was 
edited in the dataset to use the mean fecundity instead of individual fecundity, in part because mean 
fecundity was the chronic test effect measure/endpoint used as the basis for the MATC reported for 
D. magna at the water hardness levels of 102 and 151 mg/L as CaCO3 (and so, the MATCs are more 
consistently represented in the chronic dataset for this test species). Furthermore, mean fecundity takes 
into account survival of exposed parents (thereby accounting for chronic effects related to mortality and 
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fecundity), whereas individual fecundity does not account for mortality. Using the raw mean fecundity 
data, EC20 values were calculated and used instead of MATCs, as this is USEPA’s preferred method for 
calculating chronic endpoints when the appropriate data is available. The 1999 Ambient WQC document 
for ammonia (USEPA 1999) and the 2007 Ambient WQC document for copper (USEPA 2007) both 
considered EC20s in determining chronic values. Additionally, the USEPA 1985 Guidelines state “a 
chronic value may be obtained by calculating the geometric mean of the lower and upper chronic limits 
from a chronic test or by analyzing chronic data using regression analysis” (such as ECx values). These 
edits changed the MATCs from 12.26, 119.0, and 128.2 µg/L total lead to EC20s of 10.32, 103.9, and 
27.19 µg/L total lead, which resulted in a different acute to chronic ratios (ACRs) (particularly at the 
151 mg/L hardness level) for D. magna than those used in the USEPA 2008 draft criteria, as shown 
below: 

Changes to Daphnia magna ACRs 

Hardness 2008 ACR 
Recalculation 

ACR 

52 49.92 50.05 

102 8.013 8.114 

151 14.91 58.11 

SMACR 18.13 28.68 
 

Third, an incorrect LC50 value was presented in the USEPA 2008 updated dataset. The incorrect value 
was the LC50 value of 1,460 µg/L total lead included for rainbow trout (Oncorhynchus mykiss) in the 
flow-through, measured 96-hour test by Goettl et al. (1972), Davies and Everhart (1973), and Davies et al. 
(1976). It was confirmed by reviewing the original paper that this value presented in the USEPA 2008 
draft update dataset for lead was misreported as 1,170 µg/L dissolved lead. Thus, the current value of 
1,460 µg/L total lead was replaced with the correct LC50 value for the study of 1,170 µg/L total lead. The 
SMACR for O. mykiss changes from 77.33 back to 61.97, as it was originally reported in 1984. This 
change had no effect on the recalculation. 

The results of the revisions discussed above are a change to the pooled slope from 1.442 to 1.466 and the 
final ACR (FACR6) from 9.299 to 11.70.  

Finally, a modification should be made to the use of the conversion factor for total to dissolved lead 
criteria. It is important to maintain the conversion factor equation when considering criteria at different 
hardness values. The conversion factor is hardness dependent and therefore should be preserved in the 
final equations to accurately represent the toxicity data used to develop the criteria equations. The USEPA 
2008 draft lead criteria update used a hardness of 50 mg/L to calculate a conversion factor of 0.892, 
which was then used to convert the total lead FAV to a dissolved lead FAV. The dissolved lead FAV was 
then used to develop the final dissolved lead criterion equation. Instead, the conversion factor equation 
should be incorporated into the final dissolved lead criterion equation, as discussed in the sections below. 

                                                      
6 Acute-chronic ratios (ACRs) are calculated for each set of parallel acute and chronic tests by dividing the acute 
value by the chronic value. That is, ACR = Acute Value ÷ Chronic Value. At least three species with a specified 
taxonomic diversity must be addressed by studies with parallel testing to calculate a valid final ratio. An FACR is 
then the geometric mean of the acute-chronic ratios for each species. 
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7.7 Recalculation Summary 
USEPA methods for the Recalculation Procedure and criteria derivation (via the Criteria Guidelines) were 
followed to calculate an updated lead FAV and FCV and provide updates to the corresponding criteria 
equations. By applying the Final Acute and Chronic Equations, it is possible to calculate CMC and CCC 
values at alternative hardness concentrations. Table 7-8 presents examples of CMC and CCC values at 
varying hardness concentrations similar to those observed in Chollas Creek. The dissolved criteria were 
converted to total criteria by using the default CTR conversion factor. Should a site-specific translator be 
developed for Chollas Creek, that translator could be applied to the dissolved equation to develop total 
lead criteria or TMDL targets. 

Final Acute Equation Dissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-1.882 

Final Chronic Equation Dissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-3.649 

Table 7-8. Summary of Dissolved Lead Water Quality Criteria Resulting from Recalculation 
Hardness (mg/L) Acute/CMC (µg/L) Chronic/CCC (µg/L) 

50 42 7.2 
100 103 18 
200 248 42 
300 411 70 
400 585 100 
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8 SUMMARY AND RECOMMENDATIONS 

8.1 Summary 
Based on the information presented in the preceding sections, the following summary can be made: 

Dissolved Copper: 
• Dissolved copper WERs derived using C. dubia for the north fork of Chollas Creek (Site SD8(1)) 

ranged from 6.512 to 16.98 among four samples collected between February 27, 2010 and 
December 20, 2010. The geometric mean of the four individual WERs for site SD8(1) was 
9.3071. 

• Dissolved copper WERs derived using C. dubia for the south fork of Chollas Creek (Site DPR2) 
ranged from 4.951 to 10.30 among four samples collected between February 27, 2010 and 
December 20, 2010. The geometric mean of the four individual WERs for site DPR2 was 6.998. 

• The recommended conservative final WER for dissolved copper is 6.998, if a single value is used 
for Chollas Creek. 

• The results of the secondary test with P. promelas confirmed that C. dubia is an appropriate test 
species for deriving final dissolved copper WERs for Chollas Creek. 

Dissolved Zinc: 
• Dissolved zinc WERs derived using C. dubia for the north fork of Chollas Creek (site SD8(1)) 

ranged from 1.780 to 3.182 among four samples collected between February 27, 2010 and 
December 20, 2010. The geometric mean of the four individual WERs for site SD8(1) was 2.223. 

• Dissolved zinc WERs derived using C. dubia for the south fork of Chollas Creek (site DPR2) 
ranged from 1.183 to 2.205 among four samples collected between February 27, 2010 and 
December 20, 2010. The geometric mean of the four individual WERs for site DPR2 was 1.711. 

• The recommended conservative final WER for dissolved zinc is 1.711, if a single value is used 
for Chollas Creek. 

• The results of the secondary test with P. promelas confirmed that C. dubia is an appropriate test 
species for deriving final dissolved zinc WERs for Chollas Creek. 

Mixed Metal Testing: 
• The results of the mixed metals testing confirmed that concentrations of dissolved copper and 

dissolved zinc at the proposed WER adjusted criteria for each metal would be protective of 
Chollas Creek. 

Dissolved Lead: 
• Based on a USEPA provided lead toxicity testing data set revised freshwater acute and chronic 

criteria were calculated. 
• A new freshwater criterion maximum concentration (CMC or Acute) for dissolved lead (µg/L) 

was developed, as follows: 
Final Acute Equation Dissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-1.882 

• A new freshwater criterion continuous concentration (CCC or Chronic) for dissolved lead (µg/L) 
was developed, as follows: 
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Final Chronic Equation Dissolved = (1.46203 – ln(hardness) * 0.145712) * e1.466*ln(hardness)-3.649 

8.2 Recommendations 
• The WERs measured in these experiments and the revised lead criteria should be incorporated 

into the TMDL for Chollas Creek through a Basin Plan amendment using the updated criteria 
presented in Table 8-1. These values present scientifically based SSOs that are protective of 
beneficial uses following the recommendations of the CTR for metals criteria. 

• To add a layer of conservatism, it is recommended that the final WER from DPR2 be used for 
development of copper and zinc SSOs for both forks of the watershed: 6.998 for dissolved copper 
and 1.711 for dissolved zinc. 

• Periodic confirmation of the WERs is recommended in USEPA’s 1994 Interim Guidance and the 
National Toxics Rule. Given the potential impacts of a floating WER adjusted CTR value on 
BMP planning and implementation and compliance with TMDL WLAs and corresponding 
effluent limitations, it is recommended that the WER be revaluated in 2029 (one year following 
the final compliance date of October 22, 2028 for the Chollas Creek Metals TMDL). 
Reevaluation at that time will allow for a determination of whether additional actions are needed 
to meet a reduced SSO or if the level of implementation can be reduced to meet a higher SSO. 

Table 8-1. Recommended Numeric Targets for Specified Metals in the Chollas Creek Watershed 

Criteria Dissolved Copper1 Dissolved Lead Dissolved Zinc1 

CMC 
(Acute) 

(WER)*(0.96)*{e^[(0.9422*ln(hard
ness))-1.700]}*0.9 

(WER)*(1.46203 – 
ln(hardness)*0.145712) * 

{e^(1.466*ln(hardness)-1.882)} 

(WER)*(0.978)*{e^[(0.8473*ln(har
dness))+0.884]}*0.9 

CCC 
(Chronic) 

(WER)*(0.96)*{e^[(0.8545*ln(hard
ness))-1.702]}*0.9 

(WER)*(1.46203 – 
ln(hardness)*0.145712) * 

{e^(1.466*ln(hardness)-3.649)} 

(WER)*(0.986)*{e^[(0.8473*ln(har
dness)) +0.884]}*0.9 

Notes: ln = natural log function; e = exponential function 
1. During wet weather, the WERs for dissolved copper and dissolved zinc are 6.998 and 1.711, respectively. During dry weather the 

WERs are equal to 1.  

8.3 Compliance Comparison 
The historical water quality data collected during wet weather as part of the TMDL compliance 
monitoring program for site SD8(1) in the north fork were evaluated to compare the number of 
exceedances using existing criteria to occurrences using site-specific criteria (Table 8-2). Results show 
that exceedances based on comparison to the site-specific criteria were limited to one occurrence of the 
dissolved copper criterion. 

The historical water quality data collected during wet weather as part of the TMDL compliance 
monitoring program for site DPR2 in the south fork were re-evaluated to compare the number of 
exceedances using existing criteria to occurrences using site-specific criteria (Table 8-3). Results show 
that there were no exceedances for any of the three dissolved metals based on comparison to the site-
specific criteria. 

Table 8-2. Dissolved Copper, Lead, and Zinc Acute and Chronic Historical Exceedances Compared to 
Exceedances After Site-Specific Adjustments Applied at Site SD8(1) (2004-2014) 

Dissolved CMC 
(Acute) 

Total Exceedances Using Current 
Criteria (n=27) 

Total Exceedances with Copper and Zinc 
WERs and Lead Recalculation Lead 

(n=27)* 
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Copper 17 0 
Lead 0 0 
Zinc 9 0 

Dissolved CCC 
(Chronic) 

Total Exceedances Using Current 
Criteria (n=27) 

Total Exceedances with Copper and Zinc 
WERs and Lead Recalculation Lead 

(n=27)* 

Copper 25 1 
Lead 9 0 
Zinc 9 0 

Notes: 
*WER is based on a proposed value of 6.998 for copper and 1.711 for zinc. Lead is based on recalculated lead criteria. 

Table 8-3. Dissolved Copper, Lead, and Zinc Acute and Chronic Historical Exceedances Compared to 
Exceedances After Site-Specific Adjustments Applied at Site DPR (2004-2014) 

Dissolved CMC 
(Acute) 

Total Exceedances Using Current Criteria 
(n=28) 

Total Exceedances with Copper and Zinc 
WERs and Lead Recalculation Lead 

(n=28)* 

Copper 8 0 
Lead 0 0 
Zinc 0 0 

Dissolved CCC 
(Chronic) 

Total Exceedances Using Current Criteria 
(n=28) 

Total Exceedances with Copper and Zinc 
WERs and Lead Recalculation Lead 

(n=28)* 

Copper 21 0 
Lead 3 0 
Zinc 0 0 

Notes: 
*WER is based on a proposed value of 6.998 for copper and 1.711 for zinc. Lead is based on recalculated lead criteria. 
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Responses were provided on the Draft Final Report provide to the Third Party Review Team. 
Weston Solutions, Inc. responses were inserted after each comment in Blue Font to differentiate 
from the reviewers comments. 
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Review of Chollas Creek Copper, Lead, Zinc WER Study Draft WER Report; March 30, 2011 
Reviewer:  Peter Schafer 

 
Thank you for the opportunity to review the City of San Diego Draft WER Report dated 3/30/11, 
which addresses the metals (copper, lead, & zinc) TMDL for Chollas Creek.  The City of San 
Diego, Weston Solutions, and project scientists are to be commended for the present work which 
appropriately and successfully addresses TMDL targets for metals concentrations in Chollas Creek.  
It is obvious that a lot of work went into the project and into the preparation of the draft WER 
report.  It is generally well written and easy to read.  There are instances in which additional 
discussion would be helpful in clarifying specific issues addressed in the report, which I will 
summarize as best I can.  I also have several suggestions that are meant to (hopefully) make the 
report easier to read and understand.  I also raise a couple of issues (species selection, protection of 
(95% of) all species, and analytical chemistry) that I believe are important to address, discuss, and 
ultimately resolve.  In my opinion, the report does not contain any fatal flaws or outstanding issues 
that cannot be resolved in some manner.  The report is comprehensive and it appears that most 
issues have been addressed.  My comments raise issues that I believe require further clarification or 
work. 
 
With a few exceptions, my comments are generally presented in order of occurrence in the report.  
Further, I have not separated specific issues from general ones, nor did I separate important issues 
from less important ones.  In general, I bring up “issues” at the point where they first occur in the 
report and then cite other line numbers (if appropriate) as further examples of the same issue.  I 
highlighted important or critical issues in bold text below so that they stand out from less critical 
errors or issues.  I used line, table, and figure numbers to indicate where my comments apply within 
the draft report document. 
 
Weston Solutions, Inc. Response: We thank you for taking the time to provide such thorough 
review of the draft document. Our responses are provided below. It should be noted that the line 
number references listed below are no longer applicable for those reviewing the final document as 
the line numbers have changed from the draft document. 
 
Review Comments: 
 
Line 221-222:  EC50 and LC50 terms are interchanged throughout the report.  LC50 is defined 
under Acronyms and Abbreviations (page v.).  Since the endpoint is Ceriodaphnia dubia survival, I 
prefer LC50.  In any event, it is best to use a single term for clarity and to be consistent.   

 
Weston Solutions, Inc. Response: We changed EC50 to LC50 throughout document for consistency. 
However, LC50 is used to describe the lethal endpoint tests such as survival, whereas EC50 is used to 
describe effect concentrations in growth or reproduction tests which are non-lethal endpoints.  
 
Lines 242 & 361:  At the end of this sentence, there should be a reference to Fig. 4-1.  I was very 
surprised that the map showing the location of the study sites was not up front in the report.  
Without any reference at the end of the sentence in line 242, the map of the study sites was hard to 
find. 
 
Weston Solutions, Inc. Response: We added a Figure 4-1 reference. 
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Line 242-245:  The choice of only two WER monitoring sites appears at first to be a design flaw.  
This issue was discussed during the Workplan review.  However, the use of water quality of 
upstream sites to run the Biotic Ligand Model to some extent makes up for this lack of more than 
one WER sampling site on each branch of the creek.  To the extent that the TMDL document 
discusses the potential location of WER sites (the same as TMDL monitoring sites), this should be 
discussed more fully in the report.  For example, if the Regional Water Board agreed to the design 
of a single WER monitoring site on each branch, this “agreement”, whether implicit or explicit, 
should be stated and discussed in the WER report. 
 
Weston Solutions, Inc. Response: We added justification for adding the two upstream sites for the 
BLM modeling in Section 8.0. We also added Figure 4-1 and Table 4-1 identifying Lemon Grove 
and La Mesa in the map and their respective locations. 
 
Line 341, Table ES-1:  This should actually be Table ES-2 (not ES-1) since Table ES-1 occurs at 
line 250.  The acute criterion is shown as CCC.  It should be CMC.  In addition to the hardness-
dependent criteria equations, it may be more illustrative to show the actual criteria at ambient 
(mean) hardness.  If the current (CTR) copper criterion is also shown at a comparable hardness (e.g. 
50 or 100 ppm), the differences between the CTR and proposed site-specific criteria would be even 
more apparent. 
 
Weston Solutions, Inc. Response: We edited the table for content. The hardness varies by site and 
may provide a value that is misapplied in the future. The table was developed to be consistent with 
the table in the TMDL technical report. 
 
Line 391:  The discussion in Sec. 1.2 concerning soil permeability is very helpful in understanding 
the different water chemistries for the two WER sites presented later in the report. 
 
Weston Solutions, Inc. Response: Thank you for the comment! 
 
Line 457:  The word “targets” should be replaced with “criteria.”  The EPA promulgates criteria 
(and occasionally Water Quality Standards such as the CTR).  EPA criteria may be TMDL 
concentration targets.  It might also be helpful to some readers if it is mentioned in the report that 
EPA acute and chronic criteria (i.e. CMC, CCC) are termed Water Quality Objectives (WQOs) in 
California.  You define these 3 acronyms in the report but you do not show the relationship between 
objectives and criteria (i.e. they are synonymous). 
 
Weston Solutions, Inc. Response: “Targets” was replaced with “criteria” as necessary throughout 
the report. 
 
Line 470, Table 1-2 title:  The word TMDL should come before “Targets”.  Table 1-2 contains 
criteria or objectives.  The TMDL concentration-based targets reported in Table ES-1 (which should 
be numbered ES-2) at line 341 indicates that the TMDL targets are 90% of the acute and chronic 
criteria values.  It may be confusing to readers to use the terms targets and criteria interchangeably, 
especially since they are not equal (i.e. the targets contain a 10% margin of safety). 
 
Weston Solutions, Inc. Response: We moved TMDL; we revised the definition. 
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Line 478:  Hardness is a measurement of Ca and Mg ions.  Please delete the reference to iron (Fe) 
as it is confusing. 
 
Weston Solutions, Inc. Response: We deleted the iron reference. 
 
Lines 480-481:  Please state explicitly either in the text or in the Table 1-2 headings that the 
equations are for the CMC (acute) and CCC (chronic) and that the targets are 90% of these criteria 
values determined by the hardness-dependent equations. 
 
Weston Solutions, Inc. Response: We revised the headings.  
 
Lines 485 & 498:  This is a small point but “criteria” (plural) should be “criterion” (singular).  
Different criteria (CMC, CCC) have different equations. 
 
Weston Solutions, Inc. Response: We revised criteria to criterion throughout document. 
 
Line 593, Figure 2-1:  The red lines in both figures lean slightly downward to the left and, as a 
result, are slightly below 1 (unity).  I found this confusing at first.  I assume that it was “manually” 
added as a drawing object (?).  Figure 2-3 does not have this problem.  Please remove any confusion 
by placing the red line so that it completely covers the black line indicating the ratio of 1. 
 
Weston Solutions, Inc. Response: We moved highlighted red line (ratio = 1) to be on the graph 
properly and not slightly under.  
 
Line 634, Section 2.3 in its entirety:   The discussion in this section concerning past WERs appears 
out of place since the report demonstrates the empirical and modeled results for the current WERs 
for Chollas Creek.  Whether or not there were other successful WERs in the past for other water 
bodies around the country does not add or subtract from the integrity or appropriateness of the 
current work.  It is sufficient to note that the CTR allows for a WER multiplier that is appropriately 
derived.  I would suggest deleting or reducing this section considerably. 
 
Weston Solutions, Inc. Response: We revised the summaries of previous work by reducing this 
section. We felt it was important to demonstrate that other WERs have been successful and adopted. 
 
Line 664:  The dissolved copper WER for South San Francisco Bay was not 2.5; it was 2.771.  The 
national chronic criterion (CCC) for copper was adjusted using six laboratory results for Mytilus 
sp., derived by the City of San Jose, which adjusted the national criterion from 3.1 to 2.5 ppb, prior 
to applying the WER of 2.771.  The product of 2.5 (the adjusted national criterion) and the WER of 
2.771 is 6.9 ppb, the SSO for South San Francisco Bay. 
 
Weston Solutions, Inc. Response: See comment above, we reduced the summary as previously 
recommended. 
 
There is one further point worth noting here.  Following the 1985 EPA guidelines for deriving 
numeric water quality criteria (national or site-specific), intermediate calculations (such as FWERs) 
should be rounded to four significant digits (e.g. 2.771) and final criteria should be rounded to two 
significant digits (e.g. 3.1, 2.5, 6.9) as indicated in the above San Jose examples. 
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Weston Solutions, Inc. Response: Comment noted. 
 
Line 754:  I could not find GLEC 2007 in the References section. 
 
Weston Solutions, Inc. Response: The reference was corrected to USEPA, 2008 and added in the 
references section. 
 
Line 847:  Following the word “varying” the word “flows” (?) is missing. 
 
Weston Solutions, Inc. Response: We added “flows”. 
 
Line 864:  The report states “The acute test with this species [Ceriodaphnia dubia] is often 
used because it is more sensitive than chronic tests with the same species.”  This statement is 
not referenced and I don’t believe that it is well taken.  The 2007 revision of the EPA copper 
criteria document (referenced in the report) indicates that the Acute-Chronic Ratio for this 
species is 2.85.  If the CCC and CMC were equivalent, the ACR should be roughly 2.  Further, 
the endpoint for the C. dubia short-term chronic test takes into consideration mortality of the 
test species since reproduction is determined for all animals, whether or not they survive.  The 
acute test is often used in WERs and other monitoring studies more likely because of the 
intensive resources and sample collection and holding issues associated with a 7-day test.  If 
the monitoring program has observed acute and chronic C. dubia test results to be equivalent, 
please discuss this data in the report.  Please reference or qualify this statement or remove it. 
 
Weston Solutions, Inc. Response: We removed sensitivity statements as recommended.  
 
Line 866-873:  The report should mention in this section that the WER test endpoint should be near 
to but above the criterion it seeks to modify.  This is due to the fact that WERs tend to increase as 
species sensitivity increases (LC50 decreases).  This is largely why the EPA guidance does not 
require secondary species per se, because they are usually less sensitive species (e.g. fish) and 
produce lower, inappropriate WERs.  WERs with sensitive species are (more) appropriate because 
they best reflect the bioavailability of the metal at the criterion concentration.  For this reason, using 
the acute test endpoint to modify both the acute and chronic criteria (CMC and CCC, respectively) 
is conservative.   
 
It would have been very helpful to list and discuss the sensitive species in the EPA criteria 
documents for each metal (copper, zinc) for which WERs were derived.  It is not clear why this was 
not done because it is very likely that the study scientists discussed this issue at some length prior to 
initiation of the study.  Furthermore, once a WER has been derived using a given species, it is 
important to go back to the database and make some determination that the other sensitive species 
are protected by the modified criterion.  This was not done in this study and it is a significant 
shortcoming of the study, especially with respect to copper, as discussed in a later comment. 
 
Weston Solutions, Inc. Response: The choosing of C. dubia as the species was done for several 
reasons as discussed in the QAPP during the initiation of the program. The TMDL uses C. dubia as 
the test species which is more sensitive than other organisms as options. Fish (e.g. fathead minnow) 
are less sensitive, are not found in Chollas Creek, and would have resulted in higher WERs that are 
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less protective. Additionally, we know through other studies in Chollas Creek that H. azteca toxicity 
is persistent in Chollas Creek due to synthetic pyrethroids that have been identified through toxicity 
identification evaluations (TIEs) (County of San Diego 2006-2007 Annual Monitoring Report, 
2008). When these samples were filtered (one of the many TIE treatments), toxicity was removed 
100% which also demonstrates metals were not a source of the toxicity at the levels observed.  
 
We incorporated language as suggested; As suggested, we compared our laboratory organism 
responses to USEPA’s database and determined our C. dubia in DMW exposures were sensitive to 
copper compared to previous work. It was suggested that we use the SMAV as our WER 
denominator for these calculations to increase conservatism and overall site-specific protection. 
These adjustments were made throughout the report. 
 
Line 923:  The report should describe what was actually done, not what will be done.  Parts of the 
report read as if they have been copied from the Workplan.  Please describe in the report what was 
actually done.  This last sentence of the paragraph does not make sense.  What was the final 
sampling methodology and did the Regional Board approve it? 
 
Weston Solutions, Inc. Response: We changed the report tense as necessary. 
 
Line 931:  If the sampling period was 8 hours, how can you say that samples were collected on the 
rising limb of the storm? 
 
Weston Solutions, Inc. Response: The samples were collected as flow-weighted composites. We 
removed “rising limb” to avoid confusion.  
 
Line 1004:  Were all study events “low-flow” events?  Please revise this sentence to reflect the 
magnitude of each storm event. 
 
Weston Solutions, Inc. Response: Monitoring events captured both low and high flow events. Text 
was revised. 
 
Line 1014:  Redundant sentence. 
 
Weston Solutions, Inc. Response: Deleted redundant sentence. 
 
Line 1035:  I believe that 20 animals were exposed to each test concentration (4 replicates of 5 
animals each) not 5 as stated.  Also see lines 1037 and 1038 where 4 replicates are mentioned. 
 
Weston Solutions, Inc. Response: Edited text. 
 
Line 1049:  The “Feeding” parameter describes the food as Selenastrum and cereal leaf extract.   
Should “cereal leaf extract” be replaced with YCT (Yeast-Cerophyll- Trout Chow) or is this correct 
as written? 
 
Weston Solutions, Inc. Response: This is correct as written.  
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Line 1068, Table 4-5:  This table lists the Control water as EPA synthetic.  Elsewhere, the report 
states that DMW (i.e. diluted mineral water) was used.  Please clarify.  The use of synthetic water 
would presumably have allowed for a more accurate adjustment of the lab water to match site water 
hardness.  The use of synthetic water would actually have allowed for the adjustment of Ca and Mg 
to exactly match site water.  This would have been preferred since these two elements ameliorate 
the toxicity of metals to different degrees (Calcium being more effective, I believe). 
 
Weston Solutions, Inc. Response: We clarified the laboratory water source. 
 
Lines 1206 and 1216:  Does the word species in these lines refer to metals speciation or to 
organisms.  There was only one species tested.  If this is taken from the Workplan, please report 
what analyses were actually performed rather than those that were initially proposed to be 
performed. 
 
Weston Solutions, Inc. Response: We changed the tense, clarified use of species. 
 
Line 1333:  I suggest that you change “data historically” to “historical data.” 
 
Weston Solutions, Inc Response: Revised as recommended. 
 
Line 1345:  “These detections of Malathion may have played a role in enhancing the toxicity 
observed at both monitoring sites, thereby resulting in more conservative WERs being 
developed during the study.”  It is not correct to say that a given WER is conservative simply 
because other toxicants are found at WER study sites.  Rather, since a WER takes into 
consideration the additive and synergistic effects of all potential pollutants, the level of 
protection reached is neither over – nor under-protective.  It is the appropriate and intended 
level of protection as stated in the EPA WER guidance (quoted below).  Thus, the use of the 
words ‘confounding results” on line 1351 concerning diazinon is also misleading.  The results 
may be confounding with regard to comparison to the Biotic Ligand Model which takes only 
the bioavailability of a given metal into consideration.  But if other toxicants are above effects 
levels (to C. dubia), one would expect a lower (predicted or actual) metal WER.  It is not 
confounding if it can be explained through additivity or synergism. 
 
Because a WER is expected to appropriately take into account (a) the site-specific toxicity of the 
metal, . and (b) synergism, antagonism, and additivity with other constituents of the site water, 
using a WER is more likely to provide the intended level of protection than not using a WER. 
 
The presence of pyrethroids at the WER study sites should therefore be a concern since high 
metals WERs (e.g. copper) may not protect resident species that are sensitive to both metals 
and pyrethroids. 
 
Weston Solutions, Inc. Response: We changed the section to reflect the potential for 
additive/synergistic effects. We removed “conservative”. We added language as suggested to 
discuss level of protection. 
 
Line 1410:  The blank contamination reported in Table 6-2 is a serious matter.  For example, 
the dissolved copper blank contamination and the measured LC50 for laboratory water for 
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Event 1 were both 3 ppb.  This issue needs further explanation and evaluation if the results 
are to be used to establish site-specific criteria.  The short statement on Line 1407 that “results 
did not suggest that bias was a concern in relation to the spiking samples used for the 
analysis” does not adequately address this issue. 
 
Weston Solutions, Inc. Response: Did not use these DMW results in the WER derivation. 
However, an additional QA/QC review was performed to look for similar analytical discrepancies. 
 
Line1430:  It would be easier to follow the lab and site water LC50s and calculated WERs if Tables 
6-4 and 6-5 were combined.  I think there is room for two more columns in Table 6-4.  I kept having 
to flip the pages back and forth 
 
Weston Solutions, Inc. Response: We merged Tables 6-4, 6-5, and 6-6 as suggested. 
 
Line 1436:  The entire Section 6.3.1 is tediously and unnecessarily long.  If you combine tables 6-4 
and 6-5, most of this text can be eliminated. 
 
Weston Solutions, Inc. Response: We eliminated most of the text as suggested. 
 
Lines 1448, 1461, 1485, and 1495:  The geometric mean of all WER values is assumed to be the 
Final WER (FWER).  This requires some discussion of the merits of using all study WERs to 
determine a FWER.  For example, the magnitude and duration of the storm events should be 
compared to the magnitude of the copper WERs.  It also appears that First Flush events may 
have lower WERs (less protection perhaps due to other pollutants).  Substituting the North 
Fork WER for the FWER for both forks does not necessarily take away the relevance or 
necessity of doing this exercise.  The question is, is there a temporal or storm condition 
component to the WERs? 
 
Weston Solutions, Inc. Response: We added discussion about using SD8(1) as the most 
conservative WER as the FWER instead of separate WERs. This is a management decision as the 
two separate WERs are valid for the separate forks. We added the use of 5 events across several 
conditions to account for changes in water quality. 
 
Line 1794, Table 8-1:  The chemistry results for the two sites indicates that the decision to 
apply the SD8(1) site WERs to both forks of the creek is appropriate since the more 
ameliorative and higher water quality characteristics found at DPR2 are not found at SD8(1).  
This is likely related to the amount of impervious surface found in the North Fork watershed, 
as discussed in the report. 
 
Weston Solutions, Inc. Response: Thank you for the comment. 
 
Line 1887, Table 9-1:  The CMC and CCC copper and zinc WERs in the table headings (for site 
SD8(1)) are different.  They should be the same. 
 
Weston Solutions, Inc. Response: We edited the headings. 
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Line 1890, Table 9-2:  I believe the copper and zinc WERs reported in this table should be 30.2 and 
1.6, respectively, rather than 27.0 and 1.5. 
 
Weston Solutions, Inc. Response: We removed these and recalculated the values using USEPA 
SMAV. See comments from Bob Santore (HDR|HydroQual, Inc.). 
 
Line 1963, Table 9-3:  the Acute criterion should be CMC, not CCC. 
 
Weston Solutions, Inc. Response: We revised to CMC. 
 
Line 1947, Recommendations:  Yes, the California Toxics Rule does authorize WERs, 
appropriately derived.  In determining the appropriateness of the study FWER for copper, 
two important steps were not addressed in the report.  First, the magnitude of the copper 
FWER is very great (19.9).  The 1994 WER guidance suggests that for WERs of 5 or greater, 
the variability of the water quality characteristics over time should be evaluated to determine 
whether the FWER is protective over time and under different circumstances (i.e. storm 
events).  I believe there is moderate uncertainty in the protectiveness of the FWER that should 
be explicitly addressed in the report.  
 
The second concern I have is also related to the uncertainty surrounding the protectiveness of 
the copper FWER.  One final evaluation step that should be incorporated into every WER 
study, is to go back to the EPA criteria document database (from which the test species was 
selected for its sensitivity to the metal in question) to determine whether the WER and the 
site-specific criteria derived from it are protective of other sensitive species.  Again, my 
concern is that the copper WER is sufficiently large for Ceriodaphnia dubia that other 
sensitive species (perhaps slightly less sensitive) may not be protected by the SSO.  This is the 
one circumstance under which it might be worthwhile to test a secondary species.  In the case 
of copper, the uncertainty can be addressed by current or future copper WER testing with 
Hyalella Azteca. 
 
I am not familiar with the life history and ecology of H. azteca.  However, if this species is a 
resident species of the study site, it must be protected.  I believe that secondary testing with 
this species would address both of my concerns, the magnitude of the WER and the 
protectiveness of the WER for sensitive, resident species (or their surrogates).  As noted in the 
report, H. azteca is sensitive to pyrethroid pesticides which are found at significant levels at 
the study site.  More importantly, it is ranked as the 7th most sensitive species in the 2007 
Copper Criteria Revision acute database.  Its Species Mean Acute Value is 12.07 ppb, exactly 
twice that of C. dubia whose SMAV is 5.93 ppb. If spiked copper testing with H. azteca 
indicated that this species is protected by the FWER (and resultant SSO), even when site 
water contains pyrethroid pesticides below threshold levels, this would be a convincing 
demonstration (in my opinion) of the protectiveness of the recommended FWER of 19.9 for 
copper.  Obviously, if pyrethroid pesticides are above acute effects levels for H. azteca, any 
low copper WER results may be invalidated.   
 
This is an interesting issue.  The protectiveness of the copper FWER to H. azteca when site 
waters contain pyrethroids below threshold levels for acute effects should be of interest to the 
project scientists, regulators, and environmental stakeholders alike.  It is not clear what the 
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results would be for a copper WER study with H. azteca.  Nevertheless, I believe it would 
clearly demonstrate the protectiveness of the proposed copper FWER of 19.9.  A single study 
event may be sufficient to demonstrate this “protectiveness” because the WER study with C. 
dubia was comprehensive.  I believe this is an idea that has merit and utility. 
 
Weston Solutions, Inc. Response: The initial objectives included a lead WER. However, due to 
solubility issues and test comparability, the WER would not be representative of site conditions; we 
opted to perform a criterion evaluation in lieu of a WER based on the draft water quality criteria for 
lead (GLPO, 2011). The data set is final, the criteria is not. For the H. azteca comment, please refer 
to the comment above (line 866-873) regarding H. azteca. 
 
Once again, I would like to commend the study scientists for the completion of a very large and 
important study to address the TMDL targets for Chollas Creek.  I hope you find my comments 
helpful.  If you have any questions concerning my comments, please let me know.  I would 
welcome the opportunity to discuss my comments via telephone conference at the appropriate time. 
 
Regards,  
Peter Schafer 
Aquatic Toxicologist 
City of San Jose 



 

 

 
May 11, 2011 
 
To:  David S. Renfrew 

Project Manager 
Weston Solutions, Inc. 

  
Re: Comments on Chollas Creek Copper, Lead, and Zinc Water-Effect Ratio Study, Draft 
Report 
 
Dear Mr. Renfrew: 
 
I’ve completed my review of your draft report regarding the Chollas Creek Copper, Lead, and 
Zinc Water-Effect Ratio Study prepared for the City of San Diego.  In general I found this to be 
a well thought out experimental design and well written summary of the results.  My 
comparison of your zinc results with other WER studies as well as with BLM calculations 
suggests that your proposed WER values of 1.4 for the North Fork and 1.6 for the South Fork 
are appropriate and justified given the toxicity test results and the resulting site specific 
objective (SSO) will be protective for sensitive aquatic organisms.  The recalculated acute and 
chronic criteria for lead have also been conducted in a manner that is consistent with US EPA 
methodology and makes appropriate use of new data that have become available since the last 
update published by US EPA.  
 
My one major concern, however, is that I do not think the WER values for copper is defensible.  
The suggested values of 19.94 for the North Fork and 30.18 for the South Fork, are unusually 
high for site waters with characteristics similar to Chollas Creek.  I believe your own toxicity 
data suggests an SSO based on this WER will not be protective for sensitive invertebrates.  
After working through all the data supporting the development of the SSO, I believe the large 
value obtained for the copper WER is due to very low LC50 values for the reference waters 
used in your study.  Since the WER value is calculated as the ratio of [site water LC50] / 
[reference water LC50], a low value for the reference water will produce a high value for the 
WER.  If the reference water value is too low, the corresponding WER value will be too high.  
In this specific case, I do believe the reference water LC50 values are too low, and in fact are 
unsupportable.  My rationale for coming to this conclusion includes comparison of the 
measured reference water LC50s to the Species Mean Acute Value (SMAV) for Ceriodaphnia 
dubia used in the most recent US EPA water quality criterion for copper, as well as comparison 
of the measured reference water LC50 to predicted reference water LC50s using the Biotic 



 
 

Ligand Model (BLM).  Similar evaluation of the copper LC50 values in sites waters, and zinc 
LC50 values in both reference and site waters do not suggest that these values have any similar 
bias.  These comparisons are detailed in the comments that follow.   
 
 
Evaluation of Copper LC50 Values 
 
The copper toxicity as determined by LC50 values for C. dubia in reference waters used in the 
Chollas Creek WER study are summarized in Table 1.  Measured copper LC50 values for 
reference waters ranged from 3.1 to 5.2 µg/L.  These values are considerable lower (on average 
about 4 times lower) than BLM predicted copper toxicity to C. dubia in these same source 
waters (which ranges from 13.4 to 20.8 µg/L) and in most cases they are also below BLM 
derived CMC and CCC values (which correspond to US EPA acute and chronic criteria).  It is 
not clear why the LC50 values in the laboratory waters are so consistently low, but low values 
for reference waters used in WER studies can be problematic, since they result in less 
protective WER-adjusted criteria.   
 
Of course, LC50 values are derived from biological concentration-response data and the many 
factors that can contribute to variation in measured toxicity is not always clear.  These low 
LC50 values are not necessarily an indication that there was anything wrong with these specific 
tests, but only raise the potential concern that low estimates of toxicity in reference waters can 
lead to high WER values.  Therefore, the protectiveness of the final WER needs to be 
considered as part of the analysis. 
 
 
  



 
 

Table 1:  Summary of observed and predicted copper toxicity values in 
laboratory waters used in the Chollas Creek WER study 

Sample  Date 

Reported 
LC50 

(Table 6‐4)
µg / L 

BLM 
Predicted 
C. dubia 
LC50 
(from 
Table 8‐2)
µg / L 

BLM CMC 
(from 
Table 8‐2)
µg / L 

BLM CCC 
(from 
Table 8‐2) 
µg / L 

DMW  28‐Feb‐10  3.05  20.8 7.1 4.4 

DMW  2‐Apr‐10  5.22  13.4 4.4 2.7 

DMW  31‐Oct‐10  4.59  14.8 4.8 3.0 

DMW  21‐Dec‐10  3.77  19.4 6.6 4.1 

DMW  average  4.1  16.8 5.6 3.5 

 
 
A similar comparison of site water LC50 values, on the other hand, shows that there is good 
agreement between measured values and BLM predicted values, and the BLM calculated CMC 
and CCC for site water samples are always well below the measured LC50 values (Table 2). 
 
  



 
 

Table 2:  Summary of observed and predicted copper toxicity values in site 
waters used in the Chollas Creek WER study 

Sample  Date 

Reported 
LC50 

(Table 6‐4)
µg / L

BLM 
Predicted 
C. dubia 
LC50 
(from 
Table 8‐2)
µg / L 

BLM CMC 
(from 
Table 8‐2)
µg / L 

BLM CCC 
(from 
Table 8‐2) 
µg / L 

DPR2  27‐Feb‐10  82.4 157.5 51.3 31.9 

DPR2  1‐Apr‐10  235.0 308.0 95.0 59.0 

DPR2  30‐Oct‐10  136.2 135.2 41.8 26.0 

DPR2  20‐Dec‐10  86.7 30.2 9.0 5.6 

SD8(1)  27‐Feb‐10  67.6 111.5 35.2 21.8 

SD8(1)  1‐Apr‐10  195.0 310.7 97.3 60.4 

CC‐SD8(1)  30‐Oct‐10  102.8 87.8 27.0 16.8 

CC‐SD8(1)  20‐Dec‐10  59.3 23.0 6.8 4.2 

DPR2  average  123.0 118.6 36.8 22.9 

SD8(1)  average  94.7 91.5 28.2 17.5 

 
 
Since WER values are calculated as the ratio of LC50s in site water to LC50 in reference 
waters, a low estimate of reference water LC50s can create high values for the WER. 
 
The US EPA WER guidance documents do suggest that high WER values may result from low 
estimates of reference water LC50s.  For example in the 1994 interim guidance1 the following 
recommendation specifically relates to large WER values that might result from a low 
laboratory water LC50 estimate. 
 

“If the WER is larger than 5, it should be investigated. 
1. If the endpoint obtained using the laboratory dilution water was lower than 

previously reported lowest value or was more than a factor of two lower than an 

                                                 
1 U.S. EPA. 1994. Interim guidance on determination and use of water-effect ratios for metals. 
EPA-823-B-94-001. 
 



 
 

existing Species Mean Acute Value in a criteria document, additional tests in the 
laboratory dilution water are probably desirable.” 

The US EPA streamlined guidance2 for copper further reinforces this point. 
 

“If the hardness-normalized EC50 in laboratory water is less than the 
documented SMAV for the species, then use the SMAV in place of the 
laboratory water EC50 in the dominator of the WER.” 

 
Species mean acute values for C. dubia recommended in the streamlined guidance document is 
11.5 µg/L for waters with a hardness of 50 mg/L as CaCO3, and 22.11 µg/L for waters with a 
hardness of 100 mg/ L as CaCO3.  These values are considerably higher than the reference 
water LC50s shown above.  Since hardness values for the site waters in Chollas Creek are 
typically between 50 and 100, an intermediate value could be used in place of the reference 
water LC50, as recommended in the Appendix B of the streamlined guidance.   I believe a 
revised WER calculated in this way would be considerably lower than is currently proposed in 
the draft WER study report but will still be well above a value of 1, suggesting that a site-
specific SSO is justified for Chollas Creek.   
 
I appreciate the opportunity to provide you with this review and would be happy to discuss 
these comments further at your convenience. 
 

Very truly yours, 
 
HDR|HydroQual, INC. 

 
 
Robert Santore 
Professional Associate 

 
  

                                                 
2 U.S. EPA. 2001.  Streamlined Water-Effect Ratio Procedure for Discharges of Copper. EPA-822-R-01-005 



 
 

Weston Solutions, Inc. Response: We thank you for taking the time to review this document 
and made modifications as follows: In light of the high copper WERs determined for both 
SD8(1) and DPR2, the higher (more conservative) SMAV LC50 of 22.1 ug/L at a hardness of 
100 mg CaCO3/L was used to replace the lab derived LC50 for copper. The average hardness 
value for the lab waters was 92.8 mg CaCO3/L. This change resulted in copper WERs of 4.64 
for the North Fork Site SD8(1) and 5.56 for the South Fork Site DPR2, and are considerably 
lower than the original values reported. Additionally, when recalculating the CTR compliance 
criteria, the values fall in line with the LC50s determined for the site waters. The report was 
modified and the final conservative value of 4.64 was recommended for use as the FWER 
based on a management decision. 
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Review of Chollas Creek Copper, Lead, and Zinc Water-Effect Ratio Study 
 

Steven Bay, Southern California Coastal Water Research Project 
April 19, 2011 

 
This review is based on the March 30, 2011 draft report.   
 
Overall Comments:  
This report describes the results of a one-year field and laboratory study to measure water quality 
at various locations in Chollas Creek and to calculate toxicity-based water effects ratios (WERs) 
for copper, zinc, and lead.  My overall comments are summarized below, with specific references 
to the report in following sections: 

 The report is written well in general and provides good descriptions of the project 
background, site, and study design.  The study and analyses conducted are consistent with 
the intent and scope of the work plan previously approved by the Technical Advisory 
Committee (TAC).  The primary objectives of the study were successfully accomplished. 

 
Weston Solutions, Inc. Response: We thank you for taking the time to provide such thorough review of 
the draft document. It should be noted that while the sampling and analysis occurred over a one‐year 
period, the planning, coordination, execution, and reporting occurred over a two‐year period. 
 

 The report is incomplete in several aspects that are needed to support thorough technical 
review and provide a more useful product to support use by regulatory agencies.  These 
deficiencies include: 1) incomplete presentation of toxicity test data (e.g., dose-response 
plots), 2)lack of statistical evaluation of test results (e.g., no confidence limits for LC50s, 
no correlations between toxicity and chemistry, no statistical evaluation of WERs 
between sites), and 3) no interpretation/discussion of the results relative to other WER 
studies.  Without presentation of the toxicity results in greater detail, the quality of the 
analyses cannot be evaluated. 

 
Weston Solutions, Inc. Response: 1) All bioassay lab reports were added to Appendix G. A reference to 
the appendix was included in Section 6.2. Dose response data was tabulated and included in Appendix G 
so that the WERs for each site and event can easily be traced back to the raw data. 2) Confidence limits 
were added to the WERs in the results section to provide a measure of variability of the results. Because 
the copper WERs were high, and based on comments from other reviewers (See comments from Mr. 
Peter Shafer and Mr. Robert Santore) the WERs were calculated using more conservative SMAV values 
for the laboratory control water LC50 as recommended in the EPA WER Guidance documents and as 
described in the final report. 3) The toxicity results were provided in the appendix. There is no need to 
compare results to other WER studies as WERs are a site‐specific process. There is no requirement or 
notation in the WER guidance document that suggests comparison to other WERs is needed. 
Additionally, another commenter noted: “The discussion in this section concerning past WERs appears 
out of place since the report demonstrates the empirical and modeled results for the current WERs for 
Chollas Creek.  Whether or not there were other successful WERs in the past for other water bodies 
around the country does not add or subtract from the integrity or appropriateness of the current work.  
It is sufficient to note that the CTR allows for a WER multiplier that is appropriately derived.” 
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 Insufficient justification is presented to recommend a specific WER value for use as a site 
specific objective.  This recommendation should either be supported by additional 
statistical analysis and discussion in the report or be removed. 

 
Weston Solutions, Inc. Response: The process of conducting a WER is for the purpose of determining 
site‐specific objectives. The study results were performed in accordance with the EPA WER Guidance 
and based on more recent scientific studies. Statistical analyses were added in the form of Box‐whisker 
plots for the north fork sites and the south fork sites (comparing sites between forks and throughout the 
watershed). The data did not suggest sites were statistically different from each other. Additionally, the 
biotic ligand model (EPA approved method for comparison of results) also supported the developed 
WERs. As noted in the report, the application of the more conservative WER for application to the TMDL 
is a management decision to support a protective and scientifically defensible site‐specific objective.  

 
Specific comments (referenced to page and line number): 

1. (vii, 212-224)  The equations incorrectly refer to bC and bA as correlation coefficients; 
this error was noted in a previous review. 

 
Weston Solutions, Inc. Response: The Chollas Metals TMDL was used as the basis for the legend (which 
was incorrect). The legend was corrected to reflect the slope factor (bC) and y intercept (bA) for acute 
and chronic, respectively. 

 
2. (ix, 295) Inadequate information is presented in this report to support the statement that 

the toxicity monitoring results corroborate the WER results.  A straightforward summary 
of toxicity monitoring results by date for each fork of the creek, with a comparison to 
diazinon TUs is needed. 

 
Weston Solutions, Inc. Response: The sentence was removed.  

 
3. (x, 339) A rationale for how the recommended WER provides a layer of conservatism for 

the north fork of Chollas Creek is needed. 
 
Weston Solutions, Inc. Response: A rationale was provided to explain the layer of conservatism for the 
North Fork. 

 
4. (10, 499-516) Same errors in definition of regression parameters as correlation 

coefficients as was identified a year ago. 
 
Weston Solutions, Inc. Response: The legend was corrected as noted in comment #1 above.  

 
5. (11, 586) Figure 2-6 is not an adequate representation of prior toxicity test results.  This 

figure appears to have mislabeled axes and does not provide any indication as to whether 
toxicity is currently detected at the study sites during storm flows. 

 
Weston Solutions, Inc. Response: The axis was relabeled. The graph (and associated text) demonstrates 
that toxicity in Chollas Creek was primarily driven by elevated Diazinon concentrations. The 
measurement of toxicity is provided in the Chollas Creek TMDL Compliance and Special Studies Reports. 
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Toxicity to C. dubia is infrequently measured in Chollas Creek storm water samples (as exemplified by 
100% survival in the WER baseline site samples) and is no longer identified as persistent. 

 
6. (13-14) Figures 2-1 to 2-3 are not formatted properly for printing. 

 
Weston Solutions, Inc. Response: Formatting reduced the quality of the figures. We left the Figures at 
11 x 17. 

 
7. (19, 699-736) No information is provided to support the statement suggesting that 

Chollas Creek water quality data indicates that Cu, Pb and Zn WERs >1 are likely. 
 
Weston Solutions, Inc. Response: The statement was removed. 

 
8. (24, 927)  No mention of stations LM and LG is included in the study design, yet the 

results for these stations are featured in the study.  Provide a description of these sites and 
how they relate to the study objectives.  Otherwise, I suggest diminishing their 
prominence in the report. 

 
Weston Solutions, Inc. Response: We added a paragraph to section 8.0 describing use of LM and LG in 
Biotic Ligand Model analyses. We also added the locations to the site map and site location table. 

 
9. (38, 1231) Results of the correlation analyses should be described in the report.  Do these 

results have an influence on the recommendation to use a specific WER value for the 
site? 

 
Weston Solutions, Inc. Response: The compliance sites are SD8(1) and DPR2. We also compared other 
stations (e.g. LM‐1 and LG‐1) to their downstream counterparts which showed they were not different 
in terms of water quality.  

 
10. (39,1243)  A citation or additional description needs to be provided to describe how the 

BLM calculations were conducted (e.g., was EPA software used for the calculations, or 
were they done by a consultant?).   

 
Weston Solutions, Inc. Response: A citation was added. 

 
11. (21, 791) The Pb BLM calculations seem to be very preliminary at this point, additional 

discussion is needed to clarify whether this version of the model is "final".  The study 
objectives did not include calculation of Pb WERs, why is this calculation being 
emphasized in the report? 

 
Weston Solutions, Inc. Response: The initial objectives included a lead WER; we opted to perform a 
criterion evaluation in lieu of a WER based on the draft water quality criteria for lead (GLPO, 2011). The 
data set is final, the criteria is not.  

 
12. (44, 1367) Statements regarding malathion and pyrethroids influencing the results are not 

supported by any toxicity data.  Provide a figure/table showing the level of baseline 
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toxicity observed during the study.  The influence of this toxicity resulting in "more 
conservative WERs" should be discussed in the report. 

 
Weston Solutions, Inc. Response: There was no baseline toxicity, observed, therefore the statement 
was removed.   

 
13.  Figure 6-1 does not print properly (relative to image displayed on computer). 

 
Weston Solutions, Inc. Response: The figure was formatted for printing. 

 
14. (50) The 95% confidence limits of the WERs for each metal and site should also be 

calculated so that one can better assess whether there are differences between sites and 
make a more informed choice regarding the use of a specific WER. 

 
Weston Solutions, Inc. Response: The 95% confidence limits were not produced. The recommendation 
for one WER (the most conservative value) for both forks of Chollas Creek is a management decision 
only. The guidelines suggest a separate WER for each fork. This distinction was made in the report. 

 
15. (51, 1498) The Cu WERs appear to be markedly higher that reported for similar WER 

studies.  There should be some comparison of these results to other studies and a 
discussion as to why the values are so different. 

 
Weston Solutions, Inc. Response: This issue was driven by the low LC50s determined in the lab control 
waters. This issue is described in the EPA WER Guidance Document (for WERs >5) and was a significant 
issue noted by other reviewers. Therefore, the WERs were re‐calculated based on USEPA SMAV values 
listed in the EPA Streamlined WER Guidance Document at a hardness of 100 mg CaCO3/L (same hardness 
of lab waters). The WERs for copper were significantly reduced to a more protective level in line with the 
guidance document (4.64 for SD8(1) and 5.56 for DPR2). 

 
16. (54,1628) Unclear why bioconcentration factors for lead are relevant to this study. 

 
Weston Solutions, Inc. Response: This was deleted.  

 
17. (55,1686) I'm assuming that this section is summarizing analyses conducted by others.  If 

not, then conversion between total and dissolved lead should be based on site-specific 
data, not a general factor. 

 
Weston Solutions, Inc. Response: This summarizes others work.  

 
18. Figure 7-2 does not print properly. 

 
Weston Solutions, Inc. Response: Figure was reformatted for printing.  

 
19. (58, 1778) Figures 8-1 to 8-4 are complex and therefore difficult to interpret, inclusion of 

fewer symbol types would help make the figure more effective.  The use of a log y-axis is 
likely to mislead some readers into thinking that there are smaller differences between 
BLM and other calculations that are shown in the tables.  The apparent correlation 
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between the site concentration of copper or zinc and the WER is suspicious, some 
discussion is needed to interpret this finding; does it indicate that site contamination is 
influencing the WER values? 

 
Weston Solutions, Inc. Response: Further evaluation was included, but work was done by HydroQual – 
developer of the BLM for these applications. A citation was added. 

 
20. (59, 1812).  It is unclear why the LG and LM data are included in this study.  Include a 

description of the role of these sites and discuss the significance of the findings if you 
intend to keep them in the report. 

 
Weston Solutions, Inc. Response: Additional introduction and discussion about LM‐1 and LG‐1 was 
added in the site location map and to Section 8.0. 

 
21. (68, 1850) The conclusions section is primarily a summary of the findings, you might 

want to change the title.  It would be helpful to include some conclusions regarding use 
of the BLM approach, relative to WERs, for developing SSOs. Is there a significance 
between the laboratory-derived and BLM site-specific objectives? 

 
Weston Solutions, Inc. Response: The title was changed to summary and conclusions. Statistics were 
not performed on BLM derived and SSOs developed using the WER. 
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Review of Chollas Creek Copper, Lead, and Zinc Water-Effect Ratio Study 
Data Appendices 

 
Steven Bay, Southern California Coastal Water Research Project 

May 6, 2011 
 
This review is based on draft appendices for the March 30, 2011 draft WER report.   
 
Overall Comments:  
1.  The chemistry data appendices appear to be complete and provide a comprehensive 
description of the chemical composition of each of the field and laboratory samples.  The QAQC 
evaluation of the chemistry data is also complete, and the results of the QC evaluations are 
clearly documented in the associated data tables.   
 
Weston Solutions, Inc. Response: Thank you for the review and comment. 

 
2.  Three deviations or inconsistencies are evident in the QAQC results.  First, the QAQC 
summary incorrectly states that holding times were met for all analyses; the report should be 
revised to state that holding times for the event 3 pyrethroid analyses did not meet holding time 
limits.  Second, low extraction efficiency for the Weck Labs pyrethroid analyses are properly 
documented, but the data tables for events 3 & 4 should also be qualified to indicate that the 
results may be biased low due to poor extraction efficiency.  Third, errors and inconsistencies 
exist between the acceptable % recovery ranges listed in Table 7 of the QAPP and those listed in 
the surrogate recovery results (Table 3, Appendix E2).  For example multiple analytes have 
recovery ranges listed as below the minimum of 50% listed in the QAPP.  Of particular note are 
ranges of 0.1-154% for chlorinated hydrocarbons for Weck Labs.  These errors and 
inconsistencies should be corrected in the final report. 
 
Weston Solutions, Inc. Response: Edits were made in final report. 

 
3.  The data appendices for the toxicity analyses are incomplete (nonexistent, actually).  As 
stated in the QAPP, a report should be available that presents the toxicity data for each analysis 
and also an evaluation of the reference toxicant results relative to historical lab performance.  
The survival and reproduction results for each treatment (e.g., mean and SD) should be tabulated 
or plotted by event and station so that any questions regarding toxicity in the unspiked site water 
or the nature of the dose-response curve can be addressed. 
 
Weston Solutions, Inc. Response: All bioassay lab reports were added to Appendix G. A reference to the 
appendix was included in Section 6.2. Dose response data was tabulated and included in Appendix G so 
that the WERs for each site and event can easily be traced back to the raw data. 

 
4. Two versions (2007 and 2010) of the CRG QAPP are included.  Is this intentional? 
 
Weston Solutions, Inc. Response: The 2007 QAPP version from CRG was removed. 
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ELEMENT 3.0 DISTRIBUTION LIST 
 
Table 1 identifies those individuals who will receive one (1) copy of the approved Quality 
Assurance Project Plan (QAPP).  
 

Table 1. QAPP Distribution List  

Title Name (affiliation) Telephone No. 

City of San Diego Project Manager 
Ruth Kolb 
(City of San Diego) 

(858) 541-4328 

Contractor Project Manager 
Dave Renfrew 
(Weston Solutions, Inc.) 

(760) 795-6903 

Contractor Field Team Lead 
Jennifer Schollee 
(Weston Solutions, Inc.) 

(760) 795-6921 

Contractor Project Quality Assurance 
(QA) Officer 

Satomi Yonemasu 
(Weston Solutions, Inc.) 

(760) 795-6907 

Contractor Toxicity Lead 
Wendy Hovel 
(Weston Solutions, Inc.) 

(760) 795-6984 

Contractor Data Manager 
Andrea Crumpacker 
(Weston Solutions, Inc.) 

(760) 795-6987 

Chemistry Lab QA Officer 
Kathy Burney 
(CRG Marine Laboratories, 
Inc.) 

(310) 533-5190 
Ext. 108 

 
 



Chollas Creek Copper, Lead, and Zinc  
Water-Effect Ratio Study 

Draft Quality Assurance Project Plan
January 2010

 

 
B-10

 

ELEMENT 4.0 PROJECT/TASK ORGANIZATION 
 
Involved Parties and Roles 
 
Weston Solutions, Inc. (WESTON®) is a for-profit environmental consulting firm contracted by 
the City of San Diego to conduct a dissolved copper, lead, and zinc water-effect ratio (WER) 
study in the north and south forks of Chollas Creek. WESTON will organize field sampling 
logistics and equipment, provide sample collection and laboratory analysis of samples, perform 
data analysis, and provide a report of the WER study results.  
 
Ruth Kolb, is the City of San Diego Project Manager. She will be responsible for project 
administration and will serve as the lead contact at the City of San Diego (Table 2, Figure 1). 
 
Dave Renfrew is the Project Manager for WESTON. He will be responsible for all aspects of the 
project, including the organization of field staff, scheduling of sampling days, installation and 
maintenance of field sampling equipment, reporting, and coordination with the laboratories. Mr. 
Renfrew will also be responsible for overall project management, organization, and oversight. 
 
Jennifer Schollee will act as the Field Team Lead and will support the Project Manager on 
aspects of the project, including interaction and organization of field staff, scheduling of 
sampling events, data analysis, and report writing.  
 
Satomi Yonemasu is the project Quality Assurance (QA) Officer. She will be responsible for 
guaranteeing the overall QA and quality control (QC) procedures and will ensure that data 
reported by WESTON have been generated in compliance with the Quality Assurance Manual 
(QAM) and the appropriate protocols. Ms. Yonemasu will also work with the project laboratories 
to ensure proper QC procedures are followed. 
 
Andrea Crumpacker is WESTON’s Data Manager. She will be responsible for maintaining a 
database of project data and generating data tables for the project report.  
 
Wendy Hovel is WESTON’s Toxicity Lead. She will ensure that toxicity samples submitted to 
WESTON’s laboratories are analyzed in accordance with methods and QA requirements found 
in this QAPP. The Toxicity Lead will act as a technical resource to the Project Manager. 
 
Kathy Burney is CRG Marine Laboratory’s (CRG’s) QA Officer. Ms. Burney will be responsible 
for providing chemistry analytical data in an approved and quality-controlled format. 
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Table 2. Contractor Personnel Responsibilities and Contact Information 

Name 
Organizational 

Affiliation Title 

Contact Information 
(telephone number, fax number and 

email address) 

Ruth Kolb City of San Diego Project Manager 
(858) 541-4328 (telephone) 
rkolb@sandiego.gov 

Dave Renfrew Weston Solutions, Inc. Project Manager 
(760) 795-6903 (telephone) 
(760) 931-1580 (fax) 
dave.renfrew@westonsolutions.com  

Jennifer Schollee Weston Solutions, Inc. 
Field Team 
Lead 

(760) 795-6921 (telephone) 
(760) 931-1580 (fax) 
jennifer.schollee@westonsolutions.com 

Satomi Yonemasu  Weston Solutions, Inc. QA Officer 
(760) 795-6907 (telephone) 
(760) 931-1580 (fax) 
satomi.yonemasu@westonsolutions.com 

Wendy Hovel Weston Solutions, Inc. Toxicity Lead 
(760) 795-6984 (telephone) 
(760) 931-1580 (fax) 
wendy.rose@westonsolutions.com 

Andrea 
Crumpacker 

Weston Solutions, Inc. Data Manager 
(760) 795-6987 (telephone) 
(760) 931-1580 (fax) 
andrea.crumpacker@westonsolutions.com 

Kathy Burney 
CRG Marine 
Laboratory, Inc. 

Chemistry Lab 
QA Officer 

(310) 533-5190 Ext. 108 (telephone) 
(310) 320-1276 (fax) 
kburney@crglabs.com 
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Figure 1. Project Organizational Chart 
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Quality Assurance Officer Role 
 
The QA officers are responsible for guaranteeing the overall quality of the data produced and 
reported by WESTON. Specific duties of the QA officers include conducting audits of ongoing 
tests, data packages, and completed reports; conducting audits of the routine QC documentation 
of laboratory procedures; communicating potential QC problems to the staff and assuring that 
any problems are resolved. They are responsible for issuing QA reports to management, 
maintaining a current QAM, and issuing QAPPs as required. The QA officers also ensure that 
data reported by WESTON have been generated in compliance with the QAM and the 
appropriate protocols. The laboratory QA officers are responsible for maintaining laboratory 
operations in accordance with the quality system standards defined under the California 
Department of Health Services Environmental Laboratory Accreditation Program (ELAP). 
 
Satomi Yonemasu is the project QA Officer. She will be responsible for the overall QA and QC 
procedures found in this plan as part of the sampling and field analysis. She will also work 
directly with the QA officer of the contract analytical laboratory identified in the plan to ensure 
proper QC procedures are followed. 
 
Ms. Yonemasu will also review and assess procedures during the life of the project against plan 
requirements. She will report findings to Dave Renfrew, including any requests for corrective 
action. Ms. Yonemasu or Mr. Renfrew may stop actions conducted by WESTON if there are 
significant deviations from required practices or if there is evidence of a systematic failure. The 
laboratory QA officers will also have the same authority for laboratory-related operations. 
 
Persons Responsible for Plan Update and Maintenance 
 
Changes and updates to this QAPP may be made after a review of the evidence for change by 
WESTON’s Project Manager and QA Officer with the concurrence of the City of San Diego 
Project Manager. WESTON’s Project Manager, with input from the QA Officer will be 
responsible for making the changes, submitting drafts for review, and preparing a final amended 
copy of the plan. Any proposed changes will be approved by the City of San Diego Project 
Manager before being finalized. 
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ELEMENT 5.0 PROBLEM DEFINITION/BACKGROUND 
 
Problem Statement 
 
The Chollas Creek Watershed is highly urbanized land located within San Diego County and 
encompasses approximately 16,270 acres (Figure 2). The drainage area to the northern fork of 
the watershed (9,276 acres) is larger than that to the southern fork (6,997 acres). The upper 
drainage area of the Chollas Creek Watershed includes the cities of Lemon Grove and La Mesa. 
Chollas Creek flows through the City of San Diego and empties to the eastern shoreline of San 
Diego Bay. In 1996, the lowest 3.5 miles of Chollas Creek was placed on the Section 303(d) list 
by the San Diego Regional Water Quality Control Board (Regional Board) for dissolved copper, 
dissolved lead, and dissolved zinc for toxicity in storm water. Consequently, a total maximum 
daily load (TMDL) for dissolved copper, lead, and zinc was adopted for inclusion in the Basin 
Plan in 2008 by the Office of Administrative Law (OAL) and United States Environmental 
Protection Agency (USEPA). 
 
The Chollas Creek TMDL numeric targets for dissolved copper, lead, and zinc are based on the 
California Toxic Rule (CTR) criteria for metals. The CTR lists a criteria maximum concentration 
(CMC or acute criteria) and criteria continuous concentration (CCC or chronic criteria) that are 
calculated using hardness concentrations collected from each sample event to determine the 
water quality objectives (WQO) for each dissolved metal. The CMC is the highest concentration 
that will protect aquatic life from acute effects. The CCC is the highest concentration that will 
protect aquatic life from chronic effects. Most water quality criteria are based on studies using 
laboratory water and therefore do not account for the differences in bioavailability and toxicity of 
a contaminant that may exist between receiving waters and laboratory water.   
 
The WER is a variable in the CCC and CMC equations in the CTR and can be used to develop a 
site specific objective (SSO). Because hardness and other parameters that complex metals are 
different in each waterbody, the bioavailability of copper, lead, and zinc may vary and is an 
allowable factor that can be developed for a specific water body. Currently, a WER has not been 
developed for Chollas; therefore, a default value of one is used in the numeric target equations 
and is not shown in the TMDL numeric targets. The Chollas Creek Dissolved Copper, Lead, and 
Zinc TMDL Technical Document indicates that it may be appropriate to investigate a SSO for 
dissolved copper, lead, and zinc for Chollas Creek. The TMDL may also be revised upon the 
new   
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Figure 2. Aerial View of the Chollas Creek Watershed. 
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Study Objective 
 
The objective of this study is to establish WERs and SSOs for dissolved copper, lead, and zinc, 
separately, for Chollas Creek. The underlying goal is to determine how much dissolved lead, 
copper and zinc can be present in Chollas Creek site water without lowering the intended level of 
protection for Chollas Creek beneficial uses. The Chollas Creek WER study will be conducted in 
accordance with the Interim Guidance on Determination and Use of Water-Effect Ratios for 
Metals (USEPA, 1994). 
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ELEMENT 6.0 PROJECT/TASK DESCRIPTION 
 
The WER study is separated into the following seven tasks: 
 
 Task 1 – Site Reconnaissance and Stream Survey. 
 Task 2 – Rangefinder Tests. 
 Task 3 – Low Flow Event Sampling. 
 Task 4 – High Flow Event Sampling. 
 Task 5 – Bioassay Testing.  
 Task 6 – Physical and Chemical Analyses. 
 Task 7 – Data Analysis and Reporting. 

 
Each task is described in detail in the following paragraphs.  
 
TASK 1 – Site Reconnaissance and Stream Survey 
 
WESTON will visit the sampling sites provided in Table 3 to determine sampling logistics. Field 
staff will provide detailed site descriptions, including specific locations for the monitoring 
equipment at each site. 
 
A stream survey will be conducted at the sampling sites to develop a flow equation specific to 
each site. The site characteristics will be applied to stream stage data to calculate flows during 
wet weather events. A tripod-mounted laser level and stadia rod will be used to determine the 
stream cross-sectional channel profile and the stream gradient. The stream rating will be based 
on a Manning’s trapezoidal channel equation or other incremental equation based on the wetted 
area of the cross section. Stream ratings using portable velocity sensors are not recommended for 
Chollas Creek as the channel is typically dry during non-flow events, or too hazardous during 
flow events. Detailed stream survey techniques are described in Element 10. 
 

Table 3. Sampling Sites within Chollas Creek 

SITE LOCATION LATITUDE (WGS 84) LONGITUDE (WGS 84) 

SD8(1) Chollas Creek North Fork 32.70493 -117.12132 

DPR2 Chollas Creek South Fork 32.69227 -117.11232 

 
 
TASK 2 – Rangefinder Tests 
 
Prior to conducting the WER study, WESTON will conduct rangefinder tests to determine the 
appropriate range of metal concentrations to use in toxicity tests. To do this, six rangefinder 
toxicity tests will be performed (Table 4). Specifically, for toxicity test species, Ceriodaphnia 
dubia, three rangefinder tests for copper, lead, and zinc will be performed using laboratory 
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dilution water and three rangefinder tests for copper, lead, and zinc will be performed using 
Chollas Creek water. Results of the rangefinder tests will be used to determine a more precise 
range of concentrations for the actual WER testing and should result in a more accurate 
calculation of the median lethal concentration (LC50) and the associated WERs.  
 

Table 4. Summary of Rangefinder Tests Conducted for the Chollas Creek WER Study 

Test Type Sample 
Test Species 

Ceriodaphnia dubia 

Copper Spiking 
Dilution Water X 
Chollas Creek Water X 

Lead Spiking 
Dilution Water X 
Chollas Creek Water X 

Zinc Spiking 
Dilution Water X 
Chollas Creek Water X 

 
 
TASK 3 – Low Flow Event Sampling 
 
WESTON will collect one flow weighted composite sample from each of the two monitoring 
locations during one or two low flow events for the 2010 Wet Weather Monitoring Season. 
Criteria for the event include a minimum of 72 hours of antecedent dry weather and a minimum 
of 0.10 inch of rain forecasted within the runoff area. The low flow event will be defined as a 
storm event between 0.10 inch and 0.50 inch of precipitation and when the flow rate is greater 
than 20 cfs and the peak flow is less than approximately 500 cfs.  
 
Chemistry and toxicity samples will be collected as flow-weighted composites.  
 
Field parameters will be collected using an Oakton CON10 pH/conductivity/temperature meter. 
Flow monitoring will be conducted for the duration of the monitoring event and will be logged at 
five-minute intervals. Flow monitoring equipment will be initialized one day before the sampling 
event to capture the flow condition and will continue until the end of the event. 
 
TASK 4 – High Flow Event Sampling 
 
WESTON will collect flow weighted composite samples from each of the two monitoring 
locations during one or two high flow events for the 2010 Wet Weather Monitoring Season. 
Criteria for this event include a minimum of 72 hours of antecedent dry weather and a minimum 
of 0.10 inch of rain forecasted within the runoff area. The high flow event will be defined as a 
storm event between 0.20 inch and up to 2.0 inches of precipitation and when the peak flow rate 
is expected to be greater than 500 cfs.  
 
Chemistry and toxicity samples will be collected as flow-weighted composites.  
 
Field parameters will be collected using an Oakton CON10 pH/conductivity/temperature meter. 
Flow monitoring will be conducted for the duration of the monitoring event and will be logged at 
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five-minute intervals. Flow monitoring equipment will be initialized one day before the sampling 
event to capture the flow condition and will continue until the end of the event. 
 
TASK 5 – Bioassay Testing 
 
To establish the WER for Chollas Creek, WESTON will conduct bioassay tests using C. dubia. 
C. dubia 48-hour survival tests will be conducted with copper, lead, and zinc (separately) 
dissolved in water from the north and south forks of Chollas Creek (Sites SD8[1] and DPR2, 
respectively), and in laboratory dilution water during three flow events (one or two high flow 
events and one or two low flow events). Appropriate laboratory control samples will be run with 
each of the selected test species. Bioassay tests that will be conducted as part of this task are 
presented in Table 5. 
 

Table 5. Summary of Bioassay Testing for the Chollas Creek Water-Effect Ratio Study 

Test Type Sample 
Test Species 

Ceriodaphnia dubia 

High Flow Event 

Copper Spiking 
Dilution Water X 
SD8(1) X 
DPR2 X 

Lead Spiking 
Dilution Water X 
SD8(1) X 
DPR2 X 

Zinc Spiking 
Dilution Water X 
SD8(1) X 
DPR2 X 

Low Flow Event 

Copper Spiking 
Dilution Water X 
SD8(1) X 
DPR2 X 

Lead Spiking 
Dilution Water X 
SD8(1) X 
DPR2 X 

Zinc Spiking 
Dilution Water X 
SD8(1) X 
DPR2 X 
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TASK 6 – Physical and Chemical Analyses 
 
CRG will analyze water samples collected from Stations SD8(1) and DPR2 for physical and 
chemical constituents. The list of analytes was selected for comparing other potential toxic 
effects due to known historical analyte detections of synthetic pyrethroids, Diazinon, and other 
potential confounding factors not related to metals. In addition to the full suite of constituents 
analyzed on samples SD8(1) and DPR2, an initial and final sample will be collected from each 
concentration of each bioassay test for dissolved and total copper, lead, or zinc analysis. The 
specific metal analyzed will be based on the spiking test. Metal concentrations of bioassay test 
treatments will be used to calculate LC50 values and develop the WER. The control water used in 
bioassay testing will be analyzed for total dissolved solids (TDS), and cations/anions (i.e., 
sodium, calcium, magnesium, potassium, sodium, chloride). The specific analytes and methods 
for physical and chemical analyses are presented in Element 13.0. 
 
TASK 7 – Data Analysis and Reporting 
 
A draft final project report summarizing project accomplishments will be prepared and submitted 
to the City of San Diego Project Manager for review and comment. After a reasonable period, 
comments will be addressed and incorporated into the final project report as appropriate. The 
report will include the following sections: 
 
 Introduction – a statement of purpose, the scope of the project, and a description of the 

approach and techniques used during the project.  
 Materials and Methods –a detailed description of field and laboratory methods and 

procedures used to collect and analyze the samples, maps, and photographs; a description 
of any statistical procedures used to analyze data; and any QA protocols.  

 Results – Results of all data collected, including tables summarizing water chemistry for 
each sampling event, water chemistry for each toxicity test, comparisons to applicable 
standards, toxicity test data and point estimates, relationship of toxicity to water quality 
parameters (where applicable), WERs for each event and final WERs, and proposed 
SSOs. 

 Discussion – a context to the study results. 
 Conclusions and Recommendations – an overview of major findings of the study and 

recommendations for future actions. 
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Project Timetable 
 
The project schedule is presented below in Figure 3. The schedule is dependent upon the 
approval date and the actual low flow and high flow rain events that occur after approval. 
 

 

Figure 3. Project Schedule 
 
 
Geographic Setting 
 
The Chollas Creek Watershed encompasses approximately 16,270 acres consisting 
predominately of urbanized land located within the San Diego County (Figure 2). The drainage 
area to the northern fork of the watershed (9,276 acres) is larger than that to the southern fork 
(6,997 acres). The upper drainage area of the Chollas Creek Watershed includes the cities of 
Lemon Grove and La Mesa. Chollas Creek flows through the City of San Diego and empties to 
the eastern shoreline of San Diego Bay.  
 
Land Use 
 
The Chollas Creek Watershed is highly urbanized. Land use in the Chollas Creek Watershed is 
predominantly residential (48%), roads (22%) and freeways and highways (5%), as shown on 
(Figure 4). The remaining watershed land uses consist of commercial and industrial facilities and 
landfills (7%), open space (7%), schools (3.5%), cemeteries (1.5%), and other miscellaneous 
land uses. The Chollas Lake is a 16-acre water body located north of Highway 94, in the 
northeastern portion of the watershed. 
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Caltrans is responsible for the California State Highway System (5%), which possesses its own 
Municipal Separate Storm Sewer System (MS4) Permit (Order No. 99-06-DWQ) (Regional 
Board, 2007). Portions of the cities of San Diego (72%), Lemon Grove (12%), and La Mesa 
(9%) are also located within the watershed. The Port, the Navy, and the County of San Diego 
each hold jurisdiction over approximately 1% of the Chollas Creek Watershed. A small portion 
of the watershed consists of tidelands immediately adjacent to San Diego Bay. Some of this 
tideland area is under the jurisdiction of the Port, and the remainder falls under the jurisdiction of 
the Navy.  
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Figure 4. Chollas Creek Vicinity and Land Use Map. 
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ELEMENT 7.0 QUALITY OBJECTIVES AND CRITERIA FOR 
MEASUREMENT DATA 

 
Each laboratory will follow their in-house QA/QC plan, and any deviations will be documented 
in the analytical reports. Field monitoring instrumentation QC will be checked for accuracy once 
a month. 
 
Data quality objectives (DQOs) applicable to water samples collected for this project consist of 
the following (Table 6): 

 Field testing. 

 Chemistry analyses. 

 Toxicity analyses. 

 

Table 6. Summary of Data Quality Objectives 

Measurement or Analysis Type Applicable Measurement Quality Objective 
Field testing Accuracy, precision, and completeness 
Chemistry laboratory analyses Accuracy, precision, recovery, and completeness 

Toxicology laboratory analyses Accuracy, precision, and completeness 

 
These DQOs are also presented in Table 7. 
 
Additional measurements include the following: 

 Visual observations (e.g., floating materials including trash, foam, and scum). 

 Flow estimate. 

 General water quality. 

 General water chemistry. 
 
Acceptance criteria will be based on the implementation of acceptable and recognized QA/QC 
procedures. Acceptable data requires proper sample collection and handling methods, sample 
preparation and analytical procedures, holding times, stability issues, and QA protocols.  
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Table 7. Data Quality Objectives for Laboratory and Field Measurements  

Analysis 
Group Parameter Accuracy Precision Completeness 

Laboratory 
analyses 

TDS 
TSS 
TOC 
DOC 

Ammonia 
Chloride 

Total Hardness 
Alkalinity 

Sulfate 

Certified/Standard 
Reference Material 
(CRM/SRM) when 

available or 
Laboratory Control 
Sample (LCS), and 

Matrix Spike / 
Matrix Spike 

Duplicate 
(MS/MSD) 

80–120% 

Laboratory 
Duplicate 

(LD), Field 
Duplicate 
(FD), and 
MS/MSD 

<25%  90% 

Laboratory 
analyses 

Metals 
 

SRM/CRM or LCS, 
MS/MSD  75–125% LD, FD, and 

MS/MSD <25% 90% 

Laboratory 
analyses 

Organophosphorus 
Pesticides, 

Organochlorine 
Pesticides, PCB 

Congeners, PAHs, 
Synthetic 

pyrethroids 

SRM/CRM or LCS, 
MS/MSD 

50–150% 
(SRM/CRM 
70–130%) 

LD, FD, and 
MS/MSD 

<25% 
(FD per 
method) 

90% 

Field 
testing 

Temperature 
Conductivity 

pH 

2 points per 
calibration 

± 0.1 °C *
± 2 µS/cm * 

± 0.2 *
NA NA 90% 

 
* “Electronic Specs” Accuracy 
Note: the above objectives are applicable unless method or manufacturer specifies more stringent requirements 
 
 
Precision is defined as the measure of agreement among repeated measurements of the same 
property under identical or substantially similar conditions, calculated as either the range or as 
the standard deviation. The precision of instrument-related field measurements will be controlled 
using the same analytical instrument in the field to replicate each field measurement of each 
water sample three times. The replicated field measurements will be reported as the mean, and 
the precision will be calculated as the standard deviation of the measurements. The precision of 
chemistry laboratory measurements will be controlled by comparison of the sample to a 
duplicate sample or between the laboratory matrix spike (MS) and matrix spike duplicate (MSD). 
Precision will be measured by the degree of agreement between the sample and the laboratory 
duplicate or the MS and MSD results. Samples within a ±25% relative percent difference (RPD) 
will be accepted as unqualified results.  
 
“Bias” is defined as the systematic or persistent distortion of a measurement process that causes 
errors in one direction. Bias of field measurements will be controlled using best professional 
judgment (BPJ) to obtain representative samples that reflect field conditions. Bias of laboratory 
measurements will be controlled by comparison of the sample to a laboratory MS/MSD. Spike 
concentrations should be at sufficient levels to estimate if bias from matrix effects is occurring. 
 
“Representative” is a qualitative term that expresses “the degree to which data accurately and 
precisely represent a characteristic of a population, parameter variations at a sampling point, a 
process condition, or an environmental condition” (ANSI/ASQC, 1994). BPJ will be used in the 
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field to evaluate whether measurements are made and physical samples collected in such a 
manner that the resulting data appropriately reflect the environment or condition being measured 
or studied. Sample selection and use of approved/documented analytical methods will control, to 
the greatest extent possible, the degree to which the measurement data represent the conditions at 
the investigation site. 
 
An important DQO for the analytical program is to obtain, to the maximum extent practicable, 
reporting limits at or below the applicable and relevant regulatory criteria for the pollutants being 
measured. To meet this DQO, the analytical method and reporting limits are below the relevant 
regulatory criteria for assessment of aquatic health. The purpose of this comparison is to 
establish that the reporting limits of the analytical techniques used to measure pollutants are 
sufficiently low to conclude that a non-detect is below the applicable and relevant criteria. As 
presented in Table 11 through Table 16 the method detection limits are below the SWAMP 
reporting limits and preliminary benchmarks in accordance with the DQOs. 
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ELEMENT 8.0 SPECIAL TRAINING NEEDS/CERTIFICATION 
 
 
Specialized Training or Certifications 
 
Field Sampling 
 
Field personnel have current and relevant experience in the aspects of standard field monitoring, 
including use of relevant field equipment (e.g., field instruments, surveying equipment, and 
monitoring equipment). Training will be reviewed in proper field sampling and sample handling 
techniques prior to wet weather sampling, and only those staff with proficiency will be permitted 
to conduct field work. These techniques will be reviewed prior to each sampling event. Field 
personnel are trained and have experience in collection, handling/storage, and chain-of-custody 
(COC) procedures.  
 
Analytical Laboratory 
 
The WESTON Toxicology Laboratory is accredited by the California Department of Health 
Services ELAP for the analyses of Whole Effluent Toxicity of Wastewater (ELAP Certificate 
#2613). 
 
CRG is accredited by the California Department of Health Services ELAP for the analyses of 
inorganic and organic chemical constituents in wastewater (ELAP Certificate #2261) 
 
 
Training and Certification Documentation 
 
All personnel are responsible for complying with the QA/QC requirements that pertain to their 
organizational/technical function. Each technical staff member must have a combination of 
experience and education to adequately demonstrate a specific knowledge of his/her particular 
function and a general knowledge of laboratory operations, test methods, QA/QC procedures, 
and records management. 
 
Field Sampling 
 
The WESTON Project Manager will be responsible for ensuring properly trained field personnel 
are available and training records are kept up to date. Field personnel training will be 
documented and records will be kept in the project’s files at WESTON’s offices. 
 
Analytical Laboratory 
 
The Bioassay Laboratory training program begins with reviewing the Standard Operating 
Procedure (SOP) for a new task. The Laboratory Manager or a Senior Laboratory Technician 
demonstrates the procedure to the trainee, shows the appropriate steps in the SOP, and explains 
the significance of each step. The trainee later performs the procedure under the supervision of 
the Laboratory Manager or Senior Laboratory Technician. At this time, questions are answered 
and parts of the procedure may be demonstrated again to the trainee. The trainee continues to 
work under the direct supervision until he/she can demonstrate the procedure with competence 
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and full understanding. This process may be short or long depending on the procedure. Once the 
trainee has demonstrated competence, the Laboratory Manager completes a Training form. At 
this time the employee can work without supervision. This documentation is kept in files 
organized by individual with a separate form for each task. 
 
Training Personnel 
 
The Project Manager will verify that training is provided for field personnel in proper field 
sampling techniques prior to work initiation to ensure that consistent and appropriate sampling, 
sample handling/storage, and COC procedures are followed. 
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ELEMENT 9.0 DOCUMENTS AND RECORDS 
 
WESTON will document and track aspects of the sample collection process, including 
generating field logs (Appendix B-1) at each site and COC forms for all samples collected. COC 
forms will accompany water samples to the analytical laboratory. WESTON’s laboratory will 
perform all toxicity testing. The laboratory will document and track all aspects of sample receipt 
and storage, analyses, and reporting. 
 
WESTON will maintain a database of information collected in this project. After verification and 
final database establishment, the raw data files and databases will be copied onto compact disk 
(CD) for storage on site. All original data sheets, all statistical worksheets, and all reports 
produced will be accumulated into project-specific files maintained in file cabinets at the 
WESTON office after the report has been submitted. Final report text and tables are also stored 
on disk. After data submissions, directories are archived on tape for storage off site. In-house 
copies of data files are made on CD when submitted. Records will be maintained for at least five 
years or transferred according to agreement between the company and the client, should the 
laboratory transfer ownership. All records and analyses pertaining to accreditation are kept for a 
minimum of five years. If there is a change in company ownership, accreditation records for at 
least the previous five years must be transferred to the new owner. 
 
WESTON analytical results will be stored in a database system at the laboratory’s main office 
and will be provided to Project Manager electronically and/or by hard copy. Data received from 
outside contractors shall be kept exactly as received (electronically); data is error checked and 
processed into WESTON database system. 
 
Persons responsible for maintaining records for this project are as follows:  Mr. Renfrew, Project 
Manager, will oversee the operations of the project, will arbitrate any issues relative to records 
retention and any decisions to discard records, and will maintain all sample collection, sample 
transport, COC, and field analyses forms; the laboratory managers will maintain all toxicity and 
chemistry records; and Ms. Crumpacker, Data Manager, will maintain the data. 
 
Copies of this QAPP will be distributed to the lead contact of the City of San Diego. Updates to 
this QAPP will be distributed in like manner, and all previous versions will be discarded from 
the project file. 
 
Copies of the final report, including laboratory results and field records, will be maintained for a 
minimum of five years after project completion. 
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GROUP B:  
DATA GENERATION AND ACQUISITION 
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ELEMENT 10.0 SAMPLING PROCESS DESIGN 
 
Station Locations 
 
Sampling locations for the Chollas Creek WER study are presented in Table 8 and shown in 
Figure 5. This study will be conducted at two sites, SD8(1) and DPR2. These two points are the 
compliance monitoring points for the Dissolved Copper, Lead, and Zinc TMDL.   
 

Table 8. Sample Locations within Chollas Creek 

SITE LOCATION LATITUDE LONGITUDE 

SD8(1) Chollas Creek North Fork 32.70493 -117.12132 

DPR2 Chollas Creek South Fork 32.69227 -117.11232 
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Figure 5. Sampling Locations on the North and South Forks of Chollas Creek. 
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Wet Weather Sampling 
 
WESTON will conduct three wet weather monitoring events during the 2010 Wet Weather 
Monitoring Season at two locations in Chollas Creek, presented in Table 8. Samples will be 
collected during one or two low-flow events and one or two high-flow events at each of the sites. 
Criteria for wet weather events include a minimum of 72 hours of antecedent dry weather and a 
minimum of 0.10 inch of rain forecasted within the runoff area. The low-flow event will be 
defined as a storm event between 0.10 inch and 0.50 inch of precipitation and when the flow rate 
is greater than 20 cfs and less than 100 cfs. The high flow event will be defined as a storm event 
between 0.20 inch and up to 2.0 inches of precipitation and when the flow rate is greater than 
500 cfs. Samples will be collected as flow-weighted composites on the rising limb of the storm 
event to ensure adequate metals concentrations are present in the sample for a minimum duration 
of up to 8 hours.  
 
Flow monitoring will be conducted for the duration of the monitoring event and will be logged at 
five-minute intervals. Flow monitoring will be initialized one hour before rainfall to capture the 
base flow condition and will continue until the flow rate returns to within 10% of the base flow 
or for five days maximum. Rainfall data will be collected onsite with rain gauges for the duration 
of the monitoring event. 
 
Prior to the three wet weather monitoring events described above, an additional monitoring event 
will be conducted at one location on Chollas Creek. Samples will be collected according to the 
same procedures described above and be used for rangefinder testing. 
 
Flow Monitoring 
 
Estimates of continuous flow at each site will be made using a Sigma 950 Flowmeter with a 
pressure/level transducer or bubbler, depending on site conditions. The water level (stream stage) 
sensor will be secured to the bottom of the channel at each sampling location. These 
measurements will be downloaded after a sampling event and will be verified to ensure accuracy. 
The flowmeter will convert the level data using the head/flow equations developed from the 
stream survey and stream rating. Level and flow data will then be entered into the data 
management system. All flow data are copied and archived. 
 
To quantify flow rates based on stream stage, a relationship between flow and stage will be 
derived using standardized stream rating protocols developed by the USGS (Rantz, 1982). 
Instantaneous flow measurements will be taken at base flow stages at each site. The 
measurements will be combined with site-specific survey information to produce a rating curve 
for the site. 

To accurately measure flow in streams, there are three critical elements needed to develop rating 
curves, as follows: 

 An accurate survey of the stream channel cross section and longitudinal slope, 
 Accurate level measurements based on a fixed point, and 
 Measurements of velocity and flows at base flow conditions. 
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Stream Survey 
 
Channel Cross Section—Channel cross-section surveys will be conducted at each 
monitoring site. The cross-section survey involves placing endpoints at the highest point of the 
channel on each bank. A tape is then stretched between the endpoints such that the zero end of 
the tape is attached to the endpoint on the left bank of the channel (looking downstream). 
Channel depth is measured by holding a stadia rod vertical and level from the channel bottom to 
the stretched tape. The channel depth measurements are recorded incrementally at equal 
horizontal distances across the channel for a minimum of 20 measurements.  
 
Channel Slope—Using a DeWaltTM Model DW092 transit level, a minimum of three 
elevations at increasing horizontal distances from the transit level will be recorded in the channel 
bed. A minimum of five elevations will be measured at sites with irregularly sloped or curved 
channel surfaces. The average channel slope will be calculated from the survey data. 
 
Stream Rating—To measure instantaneous flow during base flow conditions, a Marsh-
McBirney Model 2000 Portable Flowmeter connected via a cable to an electromagnetic open-
channel velocity sensor will be used. The velocity sensor is attached to a stainless-steel, top-
setting wading rod. To make an instantaneous flow measurement, a tape measure is stretched 
across the stream, perpendicular to flow, and is secured on both banks of the stream. The tape is 
positioned suspended approximately 1 ft above the surface of the water. The distance on the tape 
directly above the waterline (where the water meets the bank) is recorded as the initial point. The 
first measurement is then made at the first point where there was adequate depth and measurable 
velocity. At this point, three measurements are made:  water depth, velocity, and distance from 
the bank (i.e., the initial point). Subsequent depth, velocity, and distance measurements are made 
incrementally across the entire width of the channel so that a minimum of 20 points are measured 
at the site. Water depth is determined from calibrations on the wading rod in tenths of feet. 
Velocity measurements are made at each point along the transect by positioning the velocity 
sensor perpendicular to flow at 60% of the water depth (from the surface) to attain an average 
velocity. The top-setting wading rod is designed so the sensor can be conveniently positioned at 
the appropriate depth. Water velocity is measured in feet per second. 
 
Data from the field measurements are entered into a computer spreadsheet that calculates the 
stream’s cross-sectional profile from the depth and distance-from-bank measurements. Total 
flow across the channel is determined by integrating the velocity measurements over the cross-
sectional surface area of the stream channel. The result is an instantaneous flow measurement in 
cubic feet per second.  
 
Rating Curve 
 
A rating table or curve is a relationship between stage (water level) and flow at a cross section of 
a river and reflects the particular geometry of the given cross section. The channel survey data 
will be used with a Manning’s Equation to produce a rating curve for each sampling site. Each 
rating curve is calibrated using instantaneous flow measurements by adjusting the formula 
roughness coefficient.  
 
Rating curves will be modeled using site-specific survey information with Manning’s Equation 
as defined by the USGS (Rantz, 1982). Using the direct measures of stream discharge collected 
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during the base flow conditions, indirect stream discharge measurements were calculated during 
wet weather events using Manning’s Equation. Manning’s Equation is an empirical formula for 
open channel flow or for flow driven by gravity: 
 

 
 

where  
Q = Flow  
n = Manning Roughness coefficient  
A= Cross-sectional area  
R = Hydraulic radius  
S = Hydraulic slope  

 
The hydraulic radius is derived as: 

 
R = A/P 
 

where 
A = Cross-sectional area of flow (ft2) 
P = Wetted perimeter (ft)  

 
The Manning’s Equation was developed for conditions of uniform flow in which the water 
surface profile and energy gradient are parallel to the streambed and the area, hydraulic radius, 
and depth remain constant throughout the reach. Field surveys of the channel cross section and 
the channel geometry of each site were conducted to compute the channel characteristics for each 
monitoring site. 
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ELEMENT 11.0 SAMPLING METHODS 
 
Water Sampling 
 
Water Sample Collection for Chemistry Analyses 
Water samples will be collected with a Sigma 900MAX or SD900 autosampler. An instream 
strainer and Teflon tubing will be installed to collect samples from the thalweg prior to the 
monitoring event. The autosampler, using a peristaltic pumping mechanism, will collect 1-L 
aliquots at a rate dependant on flow, and deposit them into pre-cleaned borosilicate glass 19-L 
bottles. These bottles will be kept on ice for the duration of the monitoring event and the bottles 
will be replaced during the monitoring event by field teams as they reach capacity. At the end of 
the monitoring event, the 19-L bottles will transported to WESTON’s in-house laboratory where 
the sample bottles will be composited and subsampled for delivery to the analyzing laboratories.  
 
Water Sample Collection for Toxicity Analysis 
Water samples will be collected with a Sigma 900MAX or SD900 autosampler. An instream 
strainer and Teflon tubing will be installed to collect samples from the thalweg prior to the 
monitoring event. The autosampler, using a peristaltic pumping mechanism, will collect 1-L 
aliquots at a rate dependant on flow, and deposit them into pre-cleaned borosilicate glass 19-L 
bottles. These bottles will be kept on ice for the duration of the monitoring event and the bottles 
will be replaced during the monitoring event by field teams as they reach capacity. At the end of 
the monitoring event, the 19-L bottles will transported to WESTON’s in-house laboratory where 
the sample bottles will be composited and subsampled for delivery to the analyzing laboratories.  
 
Visual Observations 
In addition to flow measurements and water sample collection, field personnel will collect visual 
observational data, including photographic records of the sampling locations and records of the 
water appearance, odor, color, clarity, floatables, deposits, vegetation, biology, and flow 
conditions. 
 
Field Water Quality Parameters  
Water quality parameters will be collected by the field team once during the monitoring event. 
Measurements for pH, temperature, and conductivity will be done with an Oakton Waterproof 
pH/COND/temperature meter. The field team will collect these measurements during the peak of 
the hydrograph, if possible, and record them in triplicate.  

Table 9. Water Sample Volume, Container, and Preservation. 

Analysis Volume (mL) Container Preservative Filtering  
Required 

Field Measurements 
pH In situ 
Temperature In situ 
Conductivity In situ 
Water 
Total Suspended Solids 

1000 HDPE Cool to 4°C no 
Total Dissolved Solids 
Total Organic Carbon 250 Amber Glass Cool to 4°C; H3PO4 no 
Dissolved Organic Carbon 250 Amber Glass Cool to 4°C yes* 
Ammonia 250 Amber Glass Cool to 4°C; H2SO4 no 
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Analysis Volume (mL) Container Preservative Filtering  
Required 

Chloride 
500 HDPE Cool to 4°C no Alkalinity 

Sulfate 
Total Hardness 

1000 HDPE 

Cool to 4°C; HNO3** no 

Total Calcium 
Total Magnesium 
Total Sodium 
Total Potassium 
Total Copper 
Total Lead 
Total Zinc 
Dissolved Calcium 

Cool to 4°C yes* 

Dissolved Magnesium 
Dissolved Sodium 
Dissolved Potassium 
Dissolved Copper 
Dissolved Lead 
Dissolved Zinc 
Organophosphorus Pesticides 

6 X 1000 6 Amber Glass Cool to 4°C no 
Organochlorine Pesticides 
PCB Congeners 
Synthetic Pyrethroids 
PAHs 
48-Hour C. dubia Test 10000 LDPE Cubitainer Cool to 4°C no 
*For dissolved analysis, filtering will occur in laboratory upon receipt. 
**Total metals and hardness will be acidified in the laboratory at CRG. 
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ELEMENT 12.0 SAMPLE HANDLING CUSTODY 
 
Water Quality Samples 
 
Chemistry and toxicity samples will be uniquely identified with sample labels in indelible ink. 
All sample containers are identified with the project title, appropriate identification number, date 
and time of sample collection, and preservation method. All samples will be kept on ice from the 
time of sample collection until delivery to the analytical laboratory. All samples will be 
transferred to the appropriate laboratory within the method specified holding time (Table 10).   
 
Water chemistry samples will be delivered to CRG by WESTON staff or CRG staff. Water 
toxicity samples will be delivered to the WESTON Bioassay Laboratory by WESTON staff.  
 

Table 10. Sample Holding Times 
Analyte Holding Time 

Field Measurements 
pH - 
Temperature - 
Conductivity - 
Water 
Total Suspended Solids 7 days 
Total Organic Carbon 28 days 
Dissolved Organic Carbon 24 hrs 
Total Dissolved Solids 7 days 
Ammonia 28 days 
Chloride 28 days 
Total Hardness 180 days 
Alkalinity 14 days 
Total Calcium 24 hrs 
Dissolved Calcium 24 hrs 
Total Magnesium 24 hrs 
Dissolved Magnesium 24 hrs 
Total Sodium 24 hrs 
Dissolved Sodium 24 hrs 
Total Potassium 24 hrs 
Dissolved Potassium 24 hrs 
Sulfate 24 hrs 
Total Copper 180 days 
Dissolved Copper 48 hrs 
Total Lead 180 days 
Dissolved Lead 48 hrs 
Total Zinc 180 days 
Dissolved Zinc 48 hrs 
Organophosphorus Pesticides 7/40 days 
Organochlorine Pesticides 7/40 days 
PCB congeners 7/40 days 
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Analyte Holding Time 
Synthetic Pyrethroids 4/40 days 
PAHs 7/40 days 
C. dubia-48-hour acute test 36 hours 

 
 
Chain-of-Custody Procedures 
 
All samples are delivered to the laboratory, and analysis is begun as quickly as possible and 
within the method recommended holding time. COC forms (Appendix B-2) are completed by the 
sampler for all samples and analytes. COC forms include the following: 
 
 Sample identifier. 
 Sample collection date and time. 
 Any special notations on sample characteristics or analysis. 
 Initials and full name of the person collecting the sample. 
 Date the sample was delivered to the analytical laboratory. 
 Shipping company and waybill information, if applicable. 

 
Completed COC forms will be placed in a plastic envelope and will be kept inside the same 
container as the sample. Once delivered to the laboratories, the COC form will be signed by the 
person receiving the samples. The condition of the samples will be noted and recorded by the 
receiver. COC records will be included in the final reports prepared by the analytical laboratories 
and are considered an integral part of the report. 
 
Upon delivery to the laboratory, the Laboratory Manager will inspect the condition of the 
samples and will reconcile the label information to the COC form. The time of sample collection 
is noted, and the samples are stored at the appropriate temperature until analysis is begun. At this 
point, the laboratory has become responsible for sample custody. 
 
Disposal 
 
Upon completion of analysis, any remaining sample material will be stored until the holding time 
expires. At that point, samples will be disposed of.  
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ELEMENT 13.0 ANALYTICAL METHODS 
 
The analytical methods for constituents analyzed in a laboratory are listed in Table 11. The 
specific analyte lists, method detection limits, and reporting limits for organics are presented 
separately in Table 12, Table 13, Table 14, Table 15, and Table 16. 
 

Table 11. Laboratory Analytical Methods and Detection Limits 

Analyte Method 
Method 

Detection 
Limit 

Reporting Limit Units 

Field Measurements 
pH  YSI Sonde NA NA pH units 
Temperature  YSI Sonde NA NA °C 
Conductivity  YSI Sonde NA NA mS/cm 
Chemistry Laboratory Measurements 
Total Suspended Solids SM 2540-D 0.5 5 mg/L 
Total Organic Carbon USEPA 415.1 0.1 0.2 mg/L 
Dissolved Organic Carbon USEPA 415.1 0.1 0.2 mg/L 
Total Dissolved Solids SM 2540-C 0.1 5 mg/L 
Ammonia SM 4500-NH3-F 0.03 0.03 mg/L 
Chloride SM 4500-Cl E 0.01 0.05 mg/L 
Total Hardness SM 2340-B 1 5 mg/L 
Alkalinity USEPA 310.2 1 5 mg/L 
Total Calcium USEPA 200.8 0.05 0.1 mg/L 
Dissolved Calcium USEPA 200.8 0.05 0.1 mg/L 
Total Magnesium USEPA 200.8 0.05 0.1 mg/L 
Dissolved Magnesium USEPA 200.8 0.05 0.1 mg/L 
Total Sodium USEPA 200.8 5 10 mg/L 
Dissolved Sodium USEPA 200.8 5 10 mg/L 
Total Potassium USEPA 200.8 5 10 mg/L 
Dissolved Potassium USEPA 200.8 5 10 mg/L 
Sulfate SM 4500-SO4-E 0.01 0.01 mg/L 
Total Copper USEPA 200.8 0.4 0.8 ug/L 
Dissolved Copper USEPA 200.8 0.4 0.8 ug/L 
Total Lead USEPA 200.8 0.05 0.1 ug/L 
Dissolved Lead USEPA 200.8 0.05 0.1 ug/L 
Total Zinc USEPA 200.8 0.1 0.5 ug/L 
Dissolved Zinc USEPA 200.8 0.1 0.5 ug/L 
Organophosphorus Pesticides USEPA 625 Varies per analyte ng/L 
Organochlorine Pesticides USEPA 625 Varies per analyte ng/L 
PCB congeners USEPA 625 Varies per analyte ng/L 
Synthetic Pyrethroids USEPA 625-NCI Varies per analyte ng/L 
PAHs USEPA 625 Varies per analyte ng/L 
Toxicology Laboratory Measurements 
C. dubia-48-hour acute test USEPA (2002) NA NA NA 
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Table 12. Analyte List for Organophosphorus Pesticides According to Method USEPA 625 

Analyte Method Detection Limits Reporting Limits Units 

Azinphos-methyl (Guthion) 10 100 ng/L 
Bolstar (Sulprofos) 2 4 ng/L 
Chlorpyrifos  1 2 ng/L 
Demeton  1 2 ng/L 

Diazinon  2 4 ng/L 
Dichlorvos  3 6 ng/L 
Dimethoate  3 6 ng/L 
Disulfoton  1 2 ng/L 
Ethoprop (Ethoprofos) 1 2 ng/L 
Ethyl Parathion 10 20 ng/L 

Fenchlorophos (Ronnel) 2 4 ng/L 
Fenitrothion  10 100 ng/L 
Fensulfothion  1 2 ng/L 
Fenthion  2 4 ng/L 
Malathion  3 6 ng/L 
Merphos  1 2 ng/L 

Methamidophos (Monitor) 50 100 ng/L 
Methidathion  10 20 ng/L 
Methyl Parathion 1 2 ng/L 
Mevinphos (Phosdrin) 8 16 ng/L 
Phorate  6 12 ng/L 
Phosmet  50 100 ng/L 

Tetrachlorvinphos (Stirofos) 2 4 ng/L 
Tokuthion  3 6 ng/L 
Trichloronate  1 2 ng/L 

 

Table 13. Analyte List for Organochlorine Pesticides According to Method USEPA 625 

Analyte Method Detection Limits Reporting Limits Units 

2,4'-DDD  1 5 ng/L 
2,4'-DDE  1 5 ng/L 
2,4'-DDT  1 5 ng/L 
4,4'-DDD  1 5 ng/L 

4,4'-DDE  1 5 ng/L 

4,4'-DDT  1 5 ng/L 
Aldrin  1 5 ng/L 
BHC-alpha  1 5 ng/L 
BHC-beta  1 5 ng/L 
BHC-delta  1 5 ng/L 

BHC-gamma (Lindane) 1 5 ng/L 

Chlordane-alpha (Chlordane-cis) 1 5 ng/L 
Chlordane-gamma (Chlordane-trans) 1 5 ng/L 
DCPA (Dacthal) 5 10 ng/L 
Dicofol  50 100 ng/L 
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Analyte Method Detection Limits Reporting Limits Units 

Dieldrin  1 5 ng/L 
Endosulfan Sulfate 1 5 ng/L 
Endosulfan-I  1 5 ng/L 
Endosulfan-II  1 5 ng/L 
Endrin  1 5 ng/L 

Endrin Aldehyde 1 5 ng/L 
Endrin Ketone 1 5 ng/L 
Heptachlor  1 5 ng/L 
Heptachlor Epoxide 1 5 ng/L 
Methoxychlor  1 5 ng/L 
Mirex  1 5 ng/L 

Nonachlor-cis  1 5 ng/L 
Nonachlor-trans  1 5 ng/L 
Oxychlordane  1 5 ng/L 
Perthane  5 10 ng/L 
Toxaphene NCI-GCMS 10 50 ng/L 

 

Table 14. Analyte List for PCB Congeners According to Method USEPA 625 

Analyte Method Detection Limits Reporting Limits Units 

PCB003 1 5 ng/L 
PCB008 1 5 ng/L 
PCB018 1 5 ng/L 
PCB028 1 5 ng/L 
PCB031 1 5 ng/L 

PCB033 1 5 ng/L 
PCB037 1 5 ng/L 
PCB044 1 5 ng/L 
PCB049 1 5 ng/L 
PCB052 1 5 ng/L 
PCB056/60 1 5 ng/L 

PCB066 1 5 ng/L 
PCB070 1 5 ng/L 
PCB074 1 5 ng/L 
PCB077 1 5 ng/L 
PCB081 1 5 ng/L 
PCB087 1 5 ng/L 

PCB095 1 5 ng/L 
PCB097 1 5 ng/L 
PCB099 1 5 ng/L 
PCB101 1 5 ng/L 
PCB105 1 5 ng/L 
PCB110 1 5 ng/L 

PCB114 1 5 ng/L 
PCB118 1 5 ng/L 
PCB119 1 5 ng/L 
PCB123 1 5 ng/L 
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Analyte Method Detection Limits Reporting Limits Units 

PCB126 1 5 ng/L 

PCB128 1 5 ng/L 
PCB138 1 5 ng/L 
PCB141 1 5 ng/L 
PCB149 1 5 ng/L 
PCB151 1 5 ng/L 
PCB153 1 5 ng/L 

PCB156 1 5 ng/L 
PCB157 1 5 ng/L 
PCB158 1 5 ng/L 
PCB167 1 5 ng/L 
PCB168+132 1 5 ng/L 
PCB169 1 5 ng/L 

PCB170 1 5 ng/L 
PCB174 1 5 ng/L 
PCB177 1 5 ng/L 
PCB180 1 5 ng/L 
PCB183 1 5 ng/L 
PCB187 1 5 ng/L 

PCB189 1 5 ng/L 
PCB194 1 5 ng/L 
PCB195 1 5 ng/L 
PCB200 1 5 ng/L 
PCB201 1 5 ng/L 
PCB203 1 5 ng/L 

PCB206 1 5 ng/L 
PCB209 1 5 ng/L 

 

Table 15. Analyte List for Synthetic Pyrethroids According to Method USEPA 625-NCI 

Analyte Method Detection Limits Reporting Limits Units 

Allethrin 0.5 2 ng/L 
Bifenthrin 0.5 2 ng/L 
Cyfluthrin 0.5 2 ng/L 

Cyhalothrin-lambda 0.5 2 ng/L 
Cypermethrin 0.5 2 ng/L 
Danitol (Fenpropathrin) 0.5 2 ng/L 
Deltamethrin 0.5 2 ng/L 
Esfenvalerate 0.5 2 ng/L 
Fenvalerate 0.5 2 ng/L 

Fluvalinate 0.5 2 ng/L 
Permethrin 5 25 ng/L 
Prallethrin 0.5 2 ng/L 
Resmethrin 5 25 ng/L 

 

Table 16. Analyte List for PAHs According to Method USEPA 625 
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Analyte Method Detection 
 Limits 

Reporting 
 Limits Units 

1-Methylnaphthalene  1 5 ng/L 
1-Methylphenanthrene  1 5 ng/L 
2,3,5-Trimethylnaphthalene (1,6,7-trimethylnaphthalene) 1 5 ng/L 
2,6-Dimethylnaphthalene  1 5 ng/L 
2-Methylnaphthalene  1 5 ng/L 
Acenaphthene  1 5 ng/L 
Acenaphthylene  1 5 ng/L 
Anthracene  1 5 ng/L 
Benz[a]anthracene (1,2-benzanthracene) 1 5 ng/L 
Benzo[a]pyrene  1 5 ng/L 
Benzo[b]fluoranthene (3,4-benzofluoranthene) 1 5 ng/L 
Benzo[e]pyrene  1 5 ng/L 
Benzo[g,h,i]perylene (1,12-benzoperylene) 1 5 ng/L 
Benzo[k]fluoranthene (11,12-benzofluoranthene) 1 5 ng/L 
Biphenyl  1 5 ng/L 
Chrysene  1 5 ng/L 
Dibenz[a,h]anthracene (1,2,5,6-dibenzanthracene) 1 5 ng/L 
Dibenzothiophene  1 5 ng/L 
Fluoranthene  1 5 ng/L 
Fluorene  1 5 ng/L 
Indeno[1,2,3-c,d]pyrene  1 5 ng/L 
Naphthalene  1 5 ng/L 
Perylene  1 5 ng/L 
Phenanthrene  1 5 ng/L 
Pyrene  1 5 ng/L 
 
 
Physical and Chemical Analyses 
 
All analytical methods used to obtain chemical concentrations will follow USEPA or Standard 
Methods (SM) (American Public Health Association [APHA], 1998). A summary of analytical 
methods and laboratory procedures is presented below. 
 
The analyses of trace metals (copper, lead, zinc) and cations (calcium, magnesium, sodium, 
potassium) will be conducted using an inductively coupled plasma emissions spectrometer 
equipped with a mass detector (ICP-MS) after acid solubilization in accordance with USEPA 
200.8.  For the determination of dissolved metal analytes, aqueous samples will be filtered 
through a 0.45 μm membrane prior to acid solubilization and analysis by USEPA 200.8. Trace 
organics (polycyclic aromatic hydrocarbons [PAHs], synthetic pyrethroids, organophosphorus 
pesticides, organochlorine pesticides, and polychlorinated biphenyl [PCB] congeners) in water 
will be analyzed using gas chromatography and mass spectrometry (GC-MS) in accordance with 
USEPA Method 625 following serial liquid-liquid extraction with methylene chloride.  
 
Solids will be measured by glass fiber filtration of water samples, where the nonfilterable residue 
is dried to a constant at 103-105°C and quantified as total suspended solids (TSS) in accordance 
with SM 2540-D. The filtrate will be evaporated to a constant dryness at 180°C and quantified as 
TDS in accordance with SM 2540-C. Organic carbon will be measured by catalytic combustion 
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or wet chemical oxidation as total organic carbon (TOC) in accordance with USEPA 415.1. For 
the determination of dissolved organic carbon (DOC), aqueous samples will be filtered through 
0.45 μm prior to analysis by USEPA 415.1. Ammonia will be measured by the 
spectrophotometric phenate method in accordance with SM 4500-NH3 F. Chloride will be 
measured by the automated ferricyanide method in accordance with SM 4500-Cl E. Sulfate will 
be measured using the turbimetric method in accordance with 4500-SO4

2- E. Total hardness will 
be determined by calculation using concentrations of calcium and magnesium determined by 
ICP-MS. Alkalinity will be measured by autoanalyzer in accordance with USEPA 310.2. 
 
Bioassay Testing 
 
To establish the WER for Chollas Creek, bioassay tests will be conducted using C. dubia in 
accordance with Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms, Fifth Edition (USEPA, 2002).  
 
Prior to conducting the WER study, WESTON will first determine the appropriate range of metal 
concentrations to use in toxicity tests. To do this, range-finder toxicity tests will be performed. 
Results of the rangefinder tests will be used to determine a more precise range of concentrations 
for the actual WER testing and should result in a more accurate calculation of the LC50 and the 
associated WERs. Test concentrations will be prepared by spiking both laboratory and site water 
with known concentrations of reagent-grade ionic metal salt solutions. Multiple (at least six 
including a control) metal concentrations will be performed for each test. The chemical forms of 
metals used in the rangefinder and all other bioassay testing will be copper sulfate, lead nitrate, 
and zinc sulfate; all relatively soluble forms of these metals that are similar to the metal salts 
used in the USEPA’s criteria development. 
 
The 48-hour acute bioassays with C. dubia will be conducted in accordance with USEPA 
procedures (2002). Testing will be initiated within 36 hours of sample collection. During each 
flow event, five C. dubia will be exposed for 48 hours to a control and seven concentrations of 
copper, lead, and zinc (separately) dissolved in dilution water and water from the north and south 
forks of Chollas Creek (Sites SD8[1] and DPR2, respectively). The control and each 
concentration will contain four replicates. Water quality will be conducted daily and include 
dissolved oxygen (DO), temperature, hydrogen ion concentration (pH), and salinity. Test 
conditions are summarized in Table 17. After 48 hours, percent survival will be calculated. The 
test will be considered acceptable if 90% or greater of the test organisms survive in the controls.  
 
A 48-hour reference toxicity test will be conducted concurrently with the WER study to evaluate 
the relative sensitivity of test organisms. The reference toxicant test will be performed using 
copper sulfate at concentrations of 3, 6, 12, 24, and 48 µg/L. At test termination, the LC50 will be 
calculated and compared to historical laboratory reference toxicant test data for this species.  
 

Table 17. Conditions for the 48-Hour Bioassay with Ceriodaphnia dubia 

Test Conditions  

48-Hour Acute Bioassay 

Test Species     Ceriodaphnia dubia 

Test Procedures     USEPA (2002) 
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Table 17. Conditions for the 48-Hour Bioassay with Ceriodaphnia dubia 

Test Conditions  

48-Hour Acute Bioassay 

Age/Size Class   Less than 24 hours 

Test Type/Duration     Acute static non-renewal /48-hours 

Sample Storage Conditions     4°C, dark, minimal head space 

Holding Time   36-hours 

Control Water Source     Synthetic water, modified to reflect receiving water hardness 

Recommended 
Water Quality 

Parameters 

Temperature     20 ± 1°C 

Dissolved Oxygen     ≥ 4.0 mg/L  

pH     6.0 – 9.0 

Photoperiod     16 hours light, 8 hours dark 

Test Chamber     100 mL 

Concentrations   
7 and a control for each metal based on the 
 results of the rangefinder tests 

Replicates/Sample     4 

No. of Organisms/Replicate     5 

Exposure Volume     50 mL 

Aeration   None, unless DO falls below 4.0 mg/L (head space aeration) 

Feeding     
Selenastrum and cereal leaf extract ad libitum at least two hours 
 prior to test initiation 

Water Renewal     None 

Test Acceptability Criterion   90% or greater survival in controls 
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ELEMENT 14.0 QUALITY CONTROL 
 
Water Quality Samples 
 
QC for sampling processes begins with proper collection of the samples to minimize the 
possibility of contamination or sample bias. All water samples are collected in laboratory-
certified, contaminant-free bottles.  
 
Field blanks will be collected at a rate of one sample per sampling event. Field blanks are check 
samples that monitor contamination originating from the collection, transport, or storage of 
environmental samples. A field blank is analyte-free water poured into the sample collection 
device and subsampled for analyses to verify that procedures are adequate and sample handling 
and transportation does not introduce any analytes of interest. Field blanks will be collected and 
analyzed for the analytes listed in Table 11. 
 
Once samples are at the laboratory, each laboratory will follow their internal ELAP-approved 
QC procedures. The labs will also follow the method required minimum QC samples.  
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ELEMENT 15.0 INSTRUMENT/EQUIPMENT TESTING,  
INSPECTION, AND MAINTENANCE 

 
Field Sampling 
 
Prior to each wet weather event, field sampling equipment will be checked for proper operation. 
This responsibility will be overseen by the Field Team Leader or the QC Officer. Field scientists 
will be responsible for preparing sampling kits, including field logs, COC forms, sample labels, 
sampling bottles, decontamination equipment, and tools. Field measurement equipment will be 
checked for operation in accordance with manufacturer specifications. Equipment will be 
inspected for damage upon delivery by the supplier, when first deployed, and when returned 
from use. Spare parts will be sourced from the manufacturer or a certified supplier and will be 
stored in equipment lockers to be transported during installation and maintenance. The Project 
Manager will be responsible for implementing the field maintenance program. Instrumentation 
malfunctions are immediately noted in the instrument logbook, and the Project Manager is 
notified. Senior technical staff with specific in-depth knowledge of the particular instrument will 
then review the problem and attempt to fix the instrument. Major problems may require trained 
field service personnel and/or spare parts from the manufacturer. If a critical measurement is 
found to be out of compliance during analysis, the results of that analysis will not be reported, 
corrective action will be taken and documented, and the analysis will be repeated. Effectiveness 
of the corrective action will be assessed by repeating the measurement, recording the corrected 
result, and documenting the chain of events and actions taken in field logs. 
 
Analytical Laboratory 
 
WESTON’s Bioassay Laboratory maintains its equipment in accordance with its SOPs which 
include those specified by the equipment manufacturer and those specified by the method. 
WESTON’s Bioassay QAPP specifies equipment and system evaluations (Appendix B-3). 
 
CRG maintains its equipment in accordance with its SOPs which include those specified by the 
manufacturer and those specified by the method. CRG’s QAPP specifies equipment and system 
evaluations (Appendix B-4). CRG’s QAPP has been reviewed by WESTON’s QA Officer and 
was found to be in compliance with SWAMP criteria.  
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ELEMENT 16.0 INSTRUMENT/EQUIPMENT CALIBRATION  
AND FREQUENCY 

 
 
The equipment and instruments used at WESTON are operated and calibrated according to 
manufacturer recommendations as well as according to criteria defined in individual SOPs. 
Operation and calibration are performed by properly trained personnel. Documentation of routine 
and special calibration information is recorded in appropriate logbooks and reference files. If a 
critical measurement is found to be out of compliance during analysis, the results of that analysis 
will not be reported, corrective action will be taken and documented, and the analysis will be 
repeated.  
 
Field Equipment 
 
Calibration for the Oakton Waterproof pH/COND meter is done prior to each monitoring event. 
Prior to calibration, a calibration drift analyses will be conducted. If equipment is found to be out 
of calibration, it will be replaced immediately.  
 
The Sigma 950 flowmeters are calibrated during the installation of the flow monitoring 
equipment. Level adjustments are needed to calibrate the pressure sensors. A measuring tape is 
used to measure the water level, and the level adjustment is made. Velocity measurements are 
factory calibrated, and only the direction of velocity is required to be adjusted. The volume 
calibrations for the Sigma 900MAX or SD900 autosamplers are also done during the installation 
of the equipment. 
 
Analytical Laboratory 
 
WESTON’s Bioassay Laboratory calibrates its instrumentation as per certification requirements 
and at a frequency that ensures the validity of the results. WESTON’s calibration procedures 
follow USEPA guidelines and instrument manufacturer recommendations. WESTON’s Bioassay 
QAP specifies equipment and system evaluations (Appendix B-3) and provides information on 
WESTON’s calibration procedure.  
 
CRG calibrates its instrumentation at a frequency that ensures the validity of the results. CRG’s 
calibration procedures follow USEPA guidelines and instrument manufacturer recommendations. 
Section 7 of CRG’s QAPP (Appendix B-4) provides detailed information on CRG’s calibration 
procedure. 
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ELEMENT 17.0 INSPECTION/ACCEPTANCE OF SUPPLIES AND 
CONSUMABLES 

 
 
It is the duty of each staff member responsible for equipment ordering to inspect equipment and 
materials for quality and report any equipment or materials that do not meet acceptance criteria 
to the appropriate Laboratory Manager and/or QA Officer. Upon receipt of materials or 
equipment, a designated employee receives and signs for the materials. The items are reviewed 
to ensure the shipment is complete, and they are then delivered to the proper storage location. 
Chemicals are dated upon receipt. Supplies are stored appropriately and are discarded on 
expiration date. The equipment and supplies purchased for use in field sampling activities will be 
inspected for damage as they are received. Confirmation that sample bottles are laboratory-
certified clean will be made when received.  
 
Critical Supplies and Consumables 
 
Toxicology Sample Bottles 
Toxicology sample bottles will be provided by the WESTON’s Bioassay Laboratory. They will 
be stored at WESTON’s laboratory and cleaned in accordance with WESTON’s Bioassay 
Laboratory SOP and USEPA guidelines prior to use in the field. The Bioassay Laboratory 
Manager will oversee this element. 
 
Chemistry Sample Bottles 
Chemistry sample bottles will be provided by CRG. They will be shipped to and stored at 
WESTON’s laboratories prior to use in the field. Confirmation that sample bottles are 
laboratory-certified clean will be made upon receipt from CRG. The Field Task Leader will 
oversee this element. 
 
Analytical Laboratory 
 
Equipment and material specifications used by WESTON’s Bioassay Laboratory are outlined in 
the laboratory’s SOPs and policies (Appendix B-3). Critical supplies and consumables will be 
overseen by the Bioassay Laboratory Supervisor. 
 
Equipment and material specifications used by CRG are outlined in the laboratory’s SOPs and 
policies (Appendix B-4). Critical supplies and consumables will be overseen by the Laboratory 
QA Officer. 
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ELEMENT 18.0 NON-DIRECT MEASUREMENTS 
 
The data collected from the proposed stations will be reviewed and compared to the DQOs listed 
in Element 7 and adhere to the same data verification and validation procedures outlined in 
Element 23. 
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ELEMENT 19.0 DATA MANAGEMENT 
 
Data will be maintained as described in Element 9. The original data sheets, statistical 
worksheets, and reports produced will be accumulated into project-specific files maintained in 
locked file cabinets at WESTON’s main office.  
 
The centralized database used by WESTON is written in SQL with a Visual Basic query 
interface. Data sheets, field observations, and COC information will be detailed in the database 
based on nomenclature developed specifically for this project. Data entry oversight will be the 
responsibility of the Data Manager, Ms. Crumpacker. 
 
WESTON will document and track the aspects of the sample collection process, including 
generating field logs at each site and COC forms for the samples collected. COC forms will 
accompany water samples to the appropriate laboratory for analysis. CRG will perform the 
chemistry-related analyses. CRG will document and track the aspects of sample receipt and 
storage, analyses, and reporting. Further details of CRG’s data management protocols can be 
found in Appendix B-4. 
 
WESTON will maintain a database of information and will maintain control documents collected 
in this project. The Data Manager, Ms. Crumpacker, will maintain this database. After 
verification and final database establishment, the raw data files and databases are copied onto 
CD for storage on site. The original data sheets, statistical worksheets, and reports produced are 
accumulated into project-specific files that are maintained in locked file cabinets at the 
WESTON testing facility after the report has been submitted. Final report text and tables are also 
stored on CD. After data submissions, directories are archived on tape for storage off site. In-
house copies of data files are made on CD upon submittal. Records will be maintained for at 
least five years or transferred according to agreement between the company and the client, 
should the laboratory transfer ownership. The records and analyses pertaining to accreditation 
are kept for a minimum of five years. If there is a change in company ownership, accreditation 
records for at least the last five years must be transferred to the new owner. 
 
CRG’s laboratory results will be stored in a database system at CRG’s main office and will be 
provided to WESTON both electronically and by hard copy. Data received from outside 
contractors are kept exactly as received (on original CD) and are copied onto the hard disk for 
editing, as needed, based on error checking and verification procedures.  
 
Persons responsible for maintaining project records are as follows:  
 
 Mr. Renfrew, Project Manager, will oversee the operations of the project and will 

arbitrate any issues relative to records retention and any decisions to discard records and 
will maintain the sample collection, sample transport, COC, and field analysis forms. 

 Ms. Crumpacker, Data Manager, will maintain the database. 

 Mrs. Hovel, WESTON’s Toxicity Lead, will maintain WESTON”s toxicity data. 

 Ms. Burney, CRG’s Project Manager, will maintain CRG’s records. 
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Software and hardware purchased from outside sources are of adequate quality to sustain 
confidence in the management of data. To ensure proper quality, the Data Manager will perform 
appropriate QC on each software package prior to use. It is the responsibility of each staff person 
performing electronic data entry, validation, and processing to inspect the hardware and software 
for quality and to report any equipment or materials that do not meet acceptance criteria to the 
Data Manager and/or QA Officer. 
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GROUP C: 
ASSESSMENT AND OVERSIGHT 
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ELEMENT 20.0 ASSESSMENTS AND RESPONSE ACTIONS 
 
 
Corrective Action Plans 
 
An out-of-control event is defined as any occurrence failing to meet pre-established criteria. A 
nonconformance is a deficiency in characteristic, documentation, or procedure sufficient to make 
the quality indeterminate or unacceptable. An out-of-control event is a subcategory of 
nonconformance. 
 
When either situation is identified, it will be categorized as follows: 
 
 Deficiency – Recognition that a specific requirement (e.g., program, process, or 

procedure) has been violated. 
 
 Observation – Recognition of an activity or action that might be improved, but is not in 

violation of a specific requirement. Left unaddressed, the activity or action might develop 
into a deficiency.  

 
Criteria Used for Determination of an Out-of-Control Event 
 
Factors that affect data quality (e.g., failure to meet calibration criteria, inadequate 
recordkeeping, improper storage, or preservation of samples) require investigation and corrective 
action. 
 
When a nonconformance is recognized, each individual involved with the analysis in question 
has an interactive role and responsibility. These roles and responsibilities are as follows: 
 
 Technician – He/she must be able to recognize non-conformances and immediately 

notify the Laboratory Manager and work with the QA Officer to solve the problem. Each 
technician is responsible for documenting and correcting problems that might affect 
quality. 

 
 Laboratory Manager – He/she must review all analytical and QC data for 

reasonableness, accuracy, and clerical errors. In an out-of-control event, the Laboratory 
Manager works with the analyst and QA Officer to solve the problem and prevents the 
reporting of suspect data by stopping work on the analysis in question and ensuring that 
all results that are suspect are repeated, if possible, after the source of the error is 
determined and remedied. Clients are notified in writing when their work is affected by 
an out-of-control event or results of an internal audit. In the event that a QC measure is 
out-of-control and the data are to be reported, qualifiers are reported together with sample 
results. 

 
 QA Officer – In the event that an out-of-control situation occurs unnoticed at the bench 

or supervisory level, the QA Officer will notify the Laboratory Manager, will help 
identify and solve the problem where applicable, will ensure the work is stopped on the 
analysis, and will verify that no suspect data are reported. The QA Officer must review 
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and approve all corrective action reports and must submit them to the Laboratory 
Manager for review. The QA Officer is responsible for reviewing nonconformance report 
forms, recommending or approving proposed corrective actions, and verifying that 
corrective actions have been completed. 

 
Procedures for Stopping Analyses 
 
Whenever the analytical system is out of control, investigation and correction efforts are initiated 
by all concerned personnel as outlined in Table 18. 
 
If the problem is instrumental or specific only to preparation of a sample batch, samples are 
reprocessed after the instrument is repaired and recalibrated. 
 
Corrective Action 
 
The need for corrective action may arise from various possible sources:  equipment malfunction, 
failure of internal QA/QC checks, failure of follow up on performance or system audit findings, 
or noncompliance with QA requirements.  
 
When measurement equipment or analytical methods fail QA/QC requirements, the problem(s) 
will immediately be brought to the attention of the Laboratory Manager and QA Officer. 
Corrective measures will depend entirely on the type of analysis, the extent of the error, and 
whether the error is determinant or not. The corrective action is determined by the Laboratory 
Manager, technicians, Project Manager, and QA Officer or by all of them in conference, if 
necessary; but final approval is the responsibility of the QA Officer and/or Project Manager. 
 
If failure is due to equipment malfunction, the equipment will not be used until repaired. 
Precision and accuracy will be reassessed, and the analysis will be rerun. All attempts will be 
made to reanalyze all affected parts of the analysis so that at completion, the product is not 
affected by failure of QC requirements. 
 
When a result in a performance audit is unacceptable, the laboratory will identify the problem(s) 
and will implement corrective actions immediately. A step-by-step analysis and investigation to 
determine the cause of the problem shall take place as part of the corrective action program. If 
the problem cannot be controlled, the laboratory will analyze the impact on the data. Clients will 
be notified if their data are affected. 
 
When a system audit reveals an unacceptable performance, work shall be suspended until 
corrective action has been implemented and performance has been proven to be acceptable. 
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Table 18. Laboratory Corrective Action Plan for Potential Analytical Problems 

Problems in Laboratory Area Actions To Be Taken 

Sample Receipt, Log-In, and Labeling  

Sample containers received broken 
Notify Laboratory Manager and Project 
Manager 

Sample cannot be located Notify Laboratory Manager 
Samples received without proper refrigeration or preservation Notify Project Manager 
Illegible sample numbers or label missing from sample containers Notify Project Manager 
No instructions received with samples Notify Project Manager 

Shipment container received damaged upon arrival 
Notify Laboratory Manager and Project 
Manager 

COC form does not match information indicated on sample label 
and containers received 

Notify Laboratory Manager and Project 
Manager 

Samples received past the holding time requirement Notify Project Manager 
Sample Refrigeration and Preservation  

No indication on the COC form or sample container that the 
sample was preserved 

Notify Project Manager 

Discovery of sample storage (i.e., refrigeration) malfunction 
Notify Laboratory Manager and Project 
Manager 

Analytical Method  
If at any time staff is not in agreement with the method to be used 
or some portion of the method 

Notify Laboratory Manager 

Sample Preparation  
Loss of sample Notify Laboratory Manager 
Knowledge of a mistake in analysis Notify Laboratory Manager 
Calibration mistake Notify Laboratory Manager 

Storage  
Label(s) have come off the storage container Notify Laboratory Manager 

Standard Preparation  
Doubt as to the purity of the standard material Notify Laboratory Manager 

Question whether standard (stock or working) is expired 

Check expiration of the standard if 
available; if not, check SOP on standard 
expiration 
Notify Laboratory Manager 

Instrument Analysis  

Blank or reference are out of compliance 
Check instrument operating condition 
Perform corrective maintenance 
Reanalyze affected samples as necessary 

Data Review  

Recovery of material from spiked sample not within the limits set 
prior to analysis (e.g., outside control chart limits) 

Notify Laboratory Manager 
Check standard solutions 
Check instrument performance 
If no explanation, re-prepare and 
reanalyze QC and affected samples 

Data are contrary to that expected (i.e., historical background 
does not agree) 

Notify Laboratory Manager and Project 
Manager 
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If an external audit (system or performance) report identifies deficiencies that require corrective 
action, the QA Officer shall notify the responsible supervisor and shall log pertinent information. 
The QA Officer and the responsible supervisor will ensure corrective action is taken. The QA 
Officer shall verify that the problem has been corrected. The Laboratory Manager will transmit 
the response to the external organization, with copies to the QA file. 
 
All incidents of QA failure and corrective action tasks will be documented, and reports will be 
placed in the appropriate contract file. Also, corrective action will be taken promptly for 
deficiencies noted during the spot check of raw data. When corrective actions are implemented, 
evidence of correction of deficiencies will be presented. Corrective action documentation will be 
forwarded to the QA Officer and the Project Manager for evaluation and approval. 
 
Documenting Corrective Action 
 
If, at any time during analyses, a process is out of control, corrective action shall be taken and 
documented with regard to the following: 
 
 What actions were taken to bring the process back into control? 
 What actions were taken to prevent recurrence of the out-of-control situation? 
 What was done with the data obtained while the process was out of control? 

 
Documentation is accomplished by filling out a corrective action form (Appendix B-5). This 
form is initiated either by the Laboratory Manager, Project Manager, or QA Officer, depending 
on where the problem is recognized. The corrective action report will include the following 
information: 
 
 Nature of the problem. 
 Sample lot affected. 
 Corrective action measure(s) taken and final resolution of the problem. 
 Dates (i.e., date recognized, date occurred, and date corrected). 
 Signature of the QA Officer, Project Manager, reporter, and Laboratory Manager. 

 
Field Corrective Action 
 
The initial responsibility for monitoring the quality of field measurements lies with the field 
personnel. The Field Team Leader or Project Manager is responsible for verifying that all QC 
procedures are followed. This requires that the Field Team Leader or Project Manager assess the 
correctness of the field methods and the ability to meet QA objectives and make a value 
judgment regarding the impact a procedure has upon the field objectives and subsequent data 
quality. If a problem occurs that might jeopardize the integrity of the project, might cause a QA 
objective to not be met, or might impact data quality, the Field Team Leader will immediately 
notify the Project Manager or the QA Officer. Corrective action measures will be decided upon 
and implemented. The Field Team Leader or Project Manager will document the situation, the 
field objective affected, the corrective action taken, and the results of that action. Copies of the 
documentation are provided to the Project Manager and/or the QA Officer. 
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Complaints 
 
Following submission of reports, it is WESTON’s policy to follow up with clients to verify 
receipt of all deliverables and verify expectations have been met. If a complaint is received 
regarding the quality of data received, the QA Officer shall promptly audit that area of the 
laboratory or project service area. Documentation of the complaint, audit, and subsequent 
activities shall be maintained. 
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ELEMENT 21.0 REPORTS TO MANAGEMENT 
 
The Project Manager is responsible for preparation and submittal of all project reports. Draft and 
final reports will be prepared to summarize the data collected for this project. 
 
Table 19 outlines the schedule of reports due to the City of San Diego Project Manager. 
 

Table 19. Project Reports 

Type of Report 

Frequency 
(daily, weekly, 

monthly, 
quarterly, 

annually, etc.) 

Projected Delivery 
Dates(s) 

Person(s) 
Responsible for 

Report 
Preparation 

Report 
Recipient(s) 

Draft Project Report Once Tentatively Dec 2010 
David Renfrew, 
WESTON Project 
Manager 

Ruth Kolb, 
City of San Diego 
Project Manager Final Project Report Once 

Within 2 weeks of the 
receipt of the draft 

report 
 
  
The draft and final project reports will include the following basic elements: 
 
 Introduction – A statement of purpose, the scope of the project, and a description of the 

approach and techniques used during the project. 
 
 Materials and Methods – A detailed description of all the field and laboratory methods 

and procedures used to collect and analyze the samples, maps, and photos showing 
sampling locations and events; a description of any statistical procedures used to analyze 
data and any QA protocols. 

 
 Results – Results of all data collected, including tables summarizing water chemistry for 

each sampling event, water chemistry for each toxicity test, comparisons to applicable 
standards, toxicity test data and point estimates, relationship of toxicity to water quality 
parameters (where applicable), WERs for each event and final WERs, and proposed 
SSOs. 

 
 Discussion – A context to the study results, including: 
 

 Review of investigations performed. 
 Conclusions based upon WER testing during each event for each metal separately 
 Conclusions based upon key water quality parameters and effect on WER 

determination 
 Comparison to results to the Biotic Ligand Model 

 
 Conclusions and Recommendations –Final WER study summary and proposed SSOs 

for dissolved lead, copper, and zinc. 
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 Literature Cited – Citations referenced in the document.  
 
 Appendices – Raw data collected during the project. 
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GROUP D: 
DATA VALIDATION AND USABILITY 
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ELEMENT 22.0 DATA REVIEW, VERIFICATION, AND VALIDATION 
 
 
Data validation is the process whereby data are filtered and accepted or rejected based on a set of 
criteria. It is a systematic procedure of reviewing a body of data against a set of criteria to 
provide assurance of its validity prior to its intended use. Data are checked for accuracy and 
completeness. The data validation process consists of data generation, reduction, and review 
(Element 23). Requirements of the ELAP Standard and Good Automated Laboratory Practices 
(USEPA Document 2185, 1995) are followed for computer processing, manipulation, reporting, 
storage, and retrieval of data. 
 
Data reduction, validation, and reporting are on-going processes which involve the technicians, 
laboratory managers, QA personnel, and project team. 
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ELEMENT 23.0 VERIFICATION AND VALIDATION METHODS 
 
Database Generation 
 
After each survey, the field data sheets will be removed from the field log books, and the sheets 
will be checked for completeness and accuracy by the Field Team Lead or by the Project QA 
Officer. Appropriate field sheets must be present. If there are any questions, clarification from 
the Field Team Leader will be obtained as soon as possible. Field data sheets and the field 
logbooks will be placed into folders by data type, labeled with the data type and survey number, 
and filed in the appropriate filing cabinet. Field sheets will also be scanned, and electronic copies 
are stored in the project folder on WESTON’s Carlsbad Server. 
 
In the laboratory, technicians will document sample preparation activities in bound laboratory 
notebooks or on bench sheets. Data validation includes dated and signed entries by technicians 
on the data sheets and logbooks used for samples, the use of sample tracking and numbering 
systems to track the progress of samples through the laboratory, and the use of QC criteria to 
reject or accept specific data. 
 
The data for laboratory analyses will be entered directly onto data sheets. Data sheets must be 
filled out in ink and signed by the technician, who is responsible for checking the sheet to ensure 
completeness and accuracy. 
 
The technician who generates the data has the prime responsibility for the accuracy and 
completeness of the data. Each technician reviews the data to ensure the following: 
 
 Sample description information is correct and complete. 
 Analysis information is correct and complete. 
 Results are correct and complete. 
 Documentation is complete. 

 
Data sheets are submitted to the Laboratory QA Officer. A Tracking Sheet is initialed when the 
data are ready for transmittal to a data entry operator. Original data sheets are not allowed to 
leave WESTON’s facilities. If for any reason data entry is performed by an employee, but not at 
WESTON’s facilities, data sheets are copied, and the originals are kept with the Laboratory QA 
Officer or Laboratory Manager. 
 
Data files are assigned a job number and are given a file name, which will be used when the file 
is put on CD. 
 
Error Checking and Verification 
 
For large projects, the database establishment program is run. Standard database reduction occurs 
on the computer during the database establishment program (see SOPs for program names and 
details). The establishment programs run a number of checks. Error files and a listing of the raw 
data are printed. 
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The QA Officer resolves and corrects any errors reported in the files on the data sheets and in the 
raw data file; the printout is notated with corrections, initialed, and dated. 
 
The raw data file is printed. Ten percent of the stations are selected randomly, and the raw data 
file is checked against the original data by the QA Officer or designee. If any errors are found in 
this 10%, these errors are corrected and another 10% is checked. Any errors found are corrected 
on the raw data printout and on the data entry sheets. If no errors are found, the station checked 
is marked 'OK'. The process is continued until no errors are found in the check. After the raw 
data are checked, the top sheet is marked with the date the checking was completed, the 
percentage of data checked, and the initials of the QA Officer or designee. The raw data printout 
used for error checking is saved and filed with the data entry sheets. Any errors in the raw data 
file are corrected, and the establishment program is rerun. 
 
After the database has been established, the data entry copies may be discarded, and the original 
data entry sheets and raw data printouts will be filed. 
 
Further data validation is performed by the Laboratory Manager. Validation is accomplished 
through routine audits of the data collection and flow procedures and by monitoring QC sample 
results. 
 
Data validation includes dated and signed entries by the technicians and Laboratory Manager on 
the bench sheets and notebooks used for samples, the use of sample tracking and numbering 
systems to track the progress of samples through the laboratory, and the use of QC criteria to 
reject or accept specific data. 
 
In the data review process, the data are compared to information (e.g., sample history, sample 
preparation, and QC sample data) to evaluate the validity of the results. Corrective action is 
minimized through the development and implementation of routine internal system controls. 
Analysts are provided specific criteria that must be met for each procedure, operation, or 
measurement system. 
 
Data Reporting 
 
After the data have been collected, tables summarizing the results will be generated. Tables will 
be reviewed for any errors or irregularities. If any are found, it may be necessary to correct and 
reestablish the databases or the dictionaries. Tables will be submitted to the Project Manager for 
review. The tables and report will be edited by at least two of the following three people:  
Contractor QA Officer, Project Manager, and technical editor. The report will be returned to the 
office staff for any corrections, and the final draft will then be reviewed again by the Project 
Manager. The Project Manager will sign the letter of transmittal for delivery of the report to the 
City of San Diego Project Manager. 
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ELEMENT 24.0 RECONCILIATION WITH USER REQUIREMENTS 
 
The QA personnel will review data after each survey to determine whether DQOs have been met. 
If data do not meet the project’s specifications, the QA personnel will review the errors and 
determine whether the problem is due to calibration/maintenance, sampling techniques, or other 
factors. They will suggest corrective action. It is expected that the problem would be corrected 
by retraining, revision of techniques, or replacement of supplies/equipment. If not, then the 
DQOs will be reviewed for feasibility. If specific DQOs are not achievable, the QA personnel 
will recommend appropriate modifications. Any revisions need approval by the WESTON 
Project Manager and the City of San Diego Project Manager. 
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Chain-of-Custody Form 



San Diego River Bacterial Source Tracking 
Investigation 

 Monitoring Plan
August 2007
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WESTON Toxicology Laboratory QAPP 
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Chollas Creek Copper, Lead, and Zinc  
Water-Effect Ratio Study 

Draft Quality Assurance Project Plan
January 2010

 

 

APPENDIX B-5 
 

Corrective Action Form 
 



San Diego River Bacterial Source Tracking 
Investigation 

 Monitoring Plan
August 2007

 

 

 
CORRECTIVE ACTION 

 
 
Job Number/Project:__________________________________ 
 
Procedure:_____________________________________ Prepared by:____________________________ 
 
Description of problem encountered: 
 
 
 
 
 
Samples affected (Sample ID): 
 
Date Recognized:_______________________ By:________________________________________ 
 
Date Occurred: ________________________ By:________________________________________ 
 
Date Corrected: ________________________ By:________________________________________ 
 
Reported to:__________________________________________________________________________ 
 
Description of corrective/preventive action taken to remedy problem: 
 
 
 
 
 
 
 
 
 
Notification and approval of final corrective action (signatures): 
 
Reporter:_______________________________________________ Date:_____________________________ 
 
Lab Manager:___________________________________________ Date:_____________________________ 
 
QA Officer:_____________________________________________ Date:______________________________ 
 
Program Manager:______________________________Date:________________________ 
__________________________________________________________________________ 
 
 
Follow up audit date: ____________________________Performed by: _________________ 
 
Problem corrected:                                                    Yes                                                     No 
 
Corrective action affective:                                        Yes                                                     No 
 
COMMENTS:___________________________________________________________________ 
______________________________________________________________________________ 
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Chain-of-Custody Forms 
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Range-finder and Definitive WERs 

 



























 

 

 

 

 

 

 

 

 

 

 

 

2014 

Confirmation WERs 

 

 

 

 

 

 

 

 

 

 

 

 







\~O~OO2- 00\ 

amet!J Control Number: 

Chain of Custody Date: 414113 Page: 1011 
------- -----

Project Manager: Chris Stransky Phone: (858) 3Q0.4350 Bill To: NA Report To: NA 
------

Project Narne: Choliis Creek WER Confirmation Company: AMEC Environment & Infrastructure Company: AMEC Environment & Inlrastructure 

Project Number: Will send via email to Misty Address: 9210 Sky Park Court, Suite 200 Address: Same (AMEC) 

San Diego, CA 92123 (electronic copies only) 
t~~~~~ 

Lab Use I ISampler'S Name: Tommy Wells, Tommy Arthur 

ac Level: NA ITAT: NA J EIOH 

Sample Data Matrix Analyses No.IType 01 Containers 
------ -----

I 

i 
.!l 

.. 
E .., 

~ .! ; '2 
; J: 

Date Time 
J: Ii '!'0 :I e J: 

EPA 10 Sample Station 10 Collected Collected Comments III III IL 0 l 
SD8(1)·Grab 41212014 1320 X X 

DPR3·Comp 41312014 0631 X X 

r---- 

Samplers ~nature l II D~i"bIILf Time ,CC For Lab Use Comments 
\-~/h"""'/ All (, lig Lab No.: 

Relinquished BY~:5<11Jrr) rl.t.-. Dat'9;'1/JC/ITime;O~ 1) I 00e8 coe malch .ample.: Y or N 

Broken container: V or N 

ReceiVedBY( ~ • ~ °414-1 ,~fiTo '.3Jl Received within holding time: Y OF N 

COC sea! intact Y or N 

Relinquished By: Date Time I Any other problems: Y or N 

If probl.ma, Amec contacted: Y or N 

Received By (LAB): Date e: I Oat. contacted: ___J - -,
Temper.ttu'. eel; _--=------- __ 



SAMPLE RECEIPT SUMMARY
CLIENT: Date Received:

COURIER

PHYSIS CLIENT FEDEX UPS

OTHER:

4.  Information on containers consistent with information on COC(s)...........................

3.  All samples listed on COC(s) are present......................................................................

5.  Correct containers and volume for all analyses indicated...........................................

6.  All samples received within method holding time.......................................................

2.  All sample containers arrived intact..............................................................................

°C

Received By:

COOLER

COOLER BOX total #

OTHER:

TEMPERATURE

WET ICE BLUE ICE

NONEDRY ICE

SAMPLE INTEGRITY UPON RECEIPT

Inspected By:

7.  Correct preservation used for all analyses indicated...................................................

1.  COC(s) included and completely filled out....................................................................

NOTES

PHYSIS PROJECT ID

1904 E. Wright Circle, Anaheim CA  92806  (714) 602-5320 main / (714) 602-5321 fax

st
ar

t 

en
d 

8.  Name of sampler included on COC(s)...........................................................................

Sample ID on bottle says: 2013-WER1-DPR3-C-01 with Sample date being 04/03/14 & Time: 0631 
Sample ID on COC says: DPR3-Comp with Sample date being 04/03/14 & Time: 0631. 

Because Date & Time matches, we labeled the bottle with Sample ID from COC (DPR3-Comp) 
See temperature

Print Form

AMEC Apr 4, 2014

✔

6.9

Reset Form

AI

✔

1

✔

JM

YES

YES

YES

NO; see notes below

YES

YES

NO; see notes below

1404002-001

8:30 12:00

YES
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Field Observation Data Forms 



 

 

 

 

 

 

 

 

 

 

 

2010  

Range-finder and Definitive WERs 

 





















 

 

 

 

 

 

 

 

 

 

 

 

2014 

Confirmation WERs 

 

 

 

 

 

 

 

 

 

 

 

 







APPENDIX E-1 

 

Analytical Chemistry Tables 



2010  

Range-finder and Definitive WERs 

 



Field Analytical Chemistry



Range Finder Test
SD8(1)-COMP DPR2 SD8(1) DMW

1/18/2010 2/27/2010 2/27/2010 2/28/2010

Ammonia-N mg/L NA 0.14 0.16 NA
Chloride by IC mg/L 12.51 63.81 19.21 2

Dissolved Organic Carbon mg/L 10.6 8.5 8 NA
Sulfate by IC mg/L 10.4 26.77B 15.03B 3.72

Total Alkalinity mg/L 26 48 32 101
Total Dissolved Solids mg/L NA 192 138 114

Total Hardness as CaCO3 mg/L 22.1 74 36.6 85.4
Total Organic Carbon mg/L 10.8 8 6.8 NA

Total Sulfides mg/L <0.01 NA NA NA
Total Suspended Solids mg/L NA 112.5 322 NA

2,4'-DDD ng/L <1 <1 <1 NA
2,4'-DDE ng/L <1 <1 <1 NA
2,4'-DDT ng/L <1 <1 <1 NA
4,4'-DDD ng/L <1 <1 <1 NA
4,4'-DDE ng/L <1 <1 <1 NA
4,4'-DDT ng/L <1 <1 <1 NA

Aldrin ng/L <1 <1 <1 NA
BHC-alpha ng/L <1 <1 <1 NA
BHC-beta ng/L <1 <1 <1 NA
BHC-delta ng/L <1 <1 <1 NA

BHC-gamma ng/L <1 <1 <1 NA
Chlordane-alpha ng/L 32.9 5.6 14.4 NA

Chlordane-gamma ng/L 27.6 4.9J 13.6 NA
DCPA (Dacthal) ng/L <5 <5 <5 NA

Dicofol ng/L <50 <50 <50 NA
Dieldrin ng/L <1 <1 <1 NA

Endosulfan Sulfate ng/L <1 <1 <1 NA
Endosulfan-I ng/L <1 <1 <1 NA
Endosulfan-II ng/L <1 <1 <1 NA

Endrin ng/L <1 <1 <1 NA
Endrin Aldehyde ng/L <1 <1 <1 NA
Endrin Ketone ng/L <1 <1 <1 NA

Heptachlor ng/L <1 <1 <1 NA
Heptachlor Epoxide ng/L <1 <1 <1 NA

Methoxychlor ng/L <1 <1 <1 NA
Mirex ng/L <1 <1 <1 NA

Oxychlordane ng/L <1 <1 <1 NA
Perthane ng/L <5 <5 <5 NA

Toxaphene ng/L <10 <10 <10 NA
cis-Nonachlor ng/L 8.8 3.1J 5.4 NA

trans-Nonachlor ng/L 20 6 12.3 NA

Calcium (Ca) mg/L NA 16.46 8.99 20.18
Copper (Cu) µg/L 7.3 6.5 7.1 <0.4

Lead (Pb) µg/L 0.97 0.89 1.3 0.1
Magnesium (Mg) mg/L NA 7.98 3.44 8.49

Potassium (K) mg/L NA <5 <5 <5
Sodium (Na) mg/L NA 41.7 17 <5

Zinc (Zn) µg/L 33 19.1 20.2 <0.1

Calcium (Ca) mg/L 5.25 17.46 11.22 21.65
Copper (Cu) µg/L 35.1 15.8 22.1 <0.4

Lead (Pb) µg/L 47.67 10.09 24.19 0.06J
Magnesium (Mg) mg/L 2.19 8.59 4.22 8.39

Potassium (K) mg/L <5 <5 <5 <5
Sodium (Na) mg/L 10.2 43.1 17.6 <5

Zinc (Zn) µg/L 222.3 82.3 192.3 <0.1

Azinphos Methyl ng/L <10 <10 <10 NA
Bolstar (Sulprofos) ng/L <2 <2 <2 NA

Chlorpyrifos ng/L <1 <1 <1 NA
Demeton ng/L <1 <1 <1 NA
Diazinon ng/L <2 <2 <2 NA

Dichlorvos ng/L <3 <3 <3 NA

Total Metals

Organophosphorus Pesticides

Parameter Units
Event 1

General Chemistry

Chlorinated Pesticides

Dissolved Metals



Range Finder Test
SD8(1)-COMP DPR2 SD8(1) DMW

1/18/2010 2/27/2010 2/27/2010 2/28/2010
Parameter Units

Event 1

Dimethoate ng/L <3 <3 <3 NA
Disulfoton ng/L <1 <1 <1 NA

Ethoprop (Ethoprofos) ng/L <1 <1 <1 NA
Ethyl Parathion ng/L <10 <10 <10 NA

Fenchlorphos (Ronnel) ng/L <2 <2 <2 NA
Fenitrothion ng/L <10 <10 <10 NA

Fensulfothion ng/L <1 <1 <1 NA
Fenthion ng/L <2 <2 <2 NA

Malathion ng/L <3 153 72.2 NA
Merphos ng/L <1 <1 <1 NA

Methamidophos (Monitor) ng/L <50 <50 <50 NA
Methidathion ng/L <10 <10 <10 NA

Methyl Parathion ng/L <1 <1 <1 NA
Mevinphos (Phosdrin) ng/L <8 <8 <8 NA

Phorate ng/L <6 <6 <6 NA
Phosmet ng/L <50 <50 <50 NA

Tetrachlorvinphos (Stirofos) ng/L <2 <2 <2 NA
Tokuthion ng/L <3 <3 <3 NA

Trichloronate ng/L <1 <1 <1 NA

PCB003 ng/L <1 <1 <1 NA
PCB008 ng/L <1 <1 <1 NA
PCB018 ng/L <1 <1 <1 NA
PCB028 ng/L <1 <1 <1 NA
PCB031 ng/L <1 <1 <1 NA
PCB033 ng/L <1 <1 <1 NA
PCB037 ng/L <1 <1 <1 NA
PCB044 ng/L <1 <1 <1 NA
PCB049 ng/L <1 <1 <1 NA
PCB052 ng/L <1 <1 <1 NA

PCB056/060 ng/L <1 <1 <1 NA
PCB066 ng/L <1 <1 <1 NA
PCB070 ng/L <1 <1 <1 NA
PCB074 ng/L <1 <1 <1 NA
PCB077 ng/L <1 <1 <1 NA
PCB081 ng/L <1 <1 <1 NA
PCB087 ng/L <1 <1 <1 NA
PCB095 ng/L <1 <1 <1 NA
PCB097 ng/L <1 <1 <1 NA
PCB099 ng/L <1 <1 <1 NA
PCB101 ng/L <1 <1 <1 NA
PCB105 ng/L <1 <1 <1 NA
PCB110 ng/L <1 <1 <1 NA
PCB114 ng/L <1 <1 <1 NA
PCB118 ng/L <1 <1 <1 NA
PCB119 ng/L <1 <1 <1 NA
PCB123 ng/L <1 <1 <1 NA
PCB126 ng/L <1 <1 <1 NA
PCB128 ng/L <1 <1 <1 NA
PCB138 ng/L <1 <1 <1 NA
PCB141 ng/L <1 <1 <1 NA
PCB149 ng/L <1 <1 <1 NA
PCB151 ng/L <1 <1 <1 NA
PCB153 ng/L <1 <1 <1 NA
PCB156 ng/L <1 <1 <1 NA
PCB157 ng/L <1 <1 <1 NA
PCB158 ng/L <1 <1 <1 NA
PCB167 ng/L <1 <1 <1 NA

PCB168+132 ng/L <1 <1 <1 NA
PCB169 ng/L <1 <1 <1 NA
PCB170 ng/L <1 <1 <1 NA
PCB174 ng/L <1 <1 <1 NA
PCB177 ng/L <1 <1 <1 NA
PCB180 ng/L <1 <1 <1 NA
PCB183 ng/L <1 <1 <1 NA
PCB187 ng/L <1 <1 <1 NA

PCB Congeners



Range Finder Test
SD8(1)-COMP DPR2 SD8(1) DMW

1/18/2010 2/27/2010 2/27/2010 2/28/2010
Parameter Units

Event 1

PCB189 ng/L <1 <1 <1 NA
PCB194 ng/L <1 <1 <1 NA
PCB195 ng/L <1 <1 <1 NA
PCB200 ng/L <1 <1 <1 NA
PCB201 ng/L <1 <1 <1 NA
PCB203 ng/L <1 <1 <1 NA
PCB206 ng/L <1 <1 <1 NA
PCB209 ng/L <1 <1 <1 NA

1-Methylnaphthalene ng/L 8.7 5 5.5 NA
1-Methylphenanthrene ng/L 21 10.2 15.1 NA

2,3,5-Trimethylnaphthalene ng/L 2.5J 2.8J 3.9J NA
2,6-Dimethylnaphthalene ng/L 8.2 4.8J 4.5J NA

2-Methylnaphthalene ng/L 22 7.8 7 NA
Acenaphthene ng/L 2.9J 1J 3J NA

Acenaphthylene ng/L 6 3.4J 4.1J NA
Anthracene ng/L 25.4 5.7 14.6 NA

Benz[a]anthracene ng/L 116 20.4 57.6 NA
Benzo[a]pyrene ng/L 116.4 25.3 61.7 NA

Benzo[b]fluoranthene ng/L 188.8 42.6 110.2 NA
Benzo[e]pyrene ng/L 116.1 37.4 96 NA

Benzo[g,h,i]perylene ng/L 139.9 48 113.8 NA
Benzo[k]fluoranthene ng/L 61.6 16.8 59.7 NA

Biphenyl ng/L 8 4.7J 6 NA
Chrysene ng/L 345.8 64.7 151.9 NA

Dibenz[a,h]anthracene ng/L 31.9 <1 22.2 NA
Dibenzothiophene ng/L 49.9 17.8 19.9 NA

Fluoranthene ng/L 332.5 70.3 221.3 NA
Fluorene ng/L 8.1 4.9J 5.6 NA

Indeno[1,2,3-c,d]pyrene ng/L 140.5 19.1 64 NA
Naphthalene ng/L 28.7B 10.2 11 NA

Perylene ng/L 38.5 16.5 46.9 NA
Phenanthrene ng/L 126.1 30.3 90.8 NA

Pyrene ng/L 290.4 87.1 198.3 NA

Allethrin by NCI ng/L <0.5 <0.5 <0.5 NA
Bifenthrin by NCI ng/L 172.7 62 89.2 NA
Cyfluthrin by NCI ng/L 81.5 42.6 66 NA

Cypermethrin by NCI ng/L 82.2 87.5 90.5 NA
Danitol by NCI ng/L 2.4 27.3 <0.5 NA

Deltamethrin by NCI ng/L 156.8 <0.5 <0.5 NA
Esfenvalerate by NCI ng/L 1.2J,B 25.2 29.4 NA
Fenvalerate by NCI ng/L 1J 25.4 27 NA
Fluvalinate by NCI ng/L <0.5 <0.5 <0.5 NA

L-Cyhalothrin by NCI ng/L 48.2 25.6 30.7 NA
Permethrin by NCI ng/L 685.2 305.8 176.8 NA
Prallethrin by NCI ng/L 11.7 <0.5 <0.5 NA
Resmethrin by NCI ng/L <5 NA NA NA

< = result are less than the method detection limit
B = Analyte was detected in the associated method blank
J = Detected but below the Reporting Limit; therefore,result is an estimated concentration.
NA = Not Available

Polynuclear Aromatic Hydrocarbons

Pyrethroids by NCI



DPR2 SD8(1) DMW
4/1/2010 4/1/2010 4/2/2010

Ammonia-N mg/L 0.5 0.48 NA
Chloride by IC mg/L 86.68 27.84 2.18

Dissolved Organic Carbon mg/L 28.5 25.2 NA
Sulfate by IC mg/L 35.59B 19.83B 3.8

Total Alkalinity mg/L 47 31 98
Total Dissolved Solids mg/L 278 134 122B

Total Hardness as CaCO3 mg/L 103.4 49.9 64.1
Total Organic Carbon mg/L 31.3 28.6 NA

Total Suspended Solids mg/L 59 76.5 NA

2,4'-DDD ng/L <1 <1 NA
2,4'-DDE ng/L <1 <1 NA
2,4'-DDT ng/L <1 <1 NA
4,4'-DDD ng/L <1 <1 NA
4,4'-DDE ng/L <1 <1 NA
4,4'-DDT ng/L <1 <1 NA

Aldrin ng/L <1 <1 NA
BHC-alpha ng/L <1 <1 NA
BHC-beta ng/L <1 <1 NA
BHC-delta ng/L <1 <1 NA

BHC-gamma ng/L <1 <1 NA
Chlordane-alpha ng/L 2.9J 5.6 NA

Chlordane-gamma ng/L <1 6.7 NA
DCPA (Dacthal) ng/L <5 <5 NA

Dicofol ng/L <50 <50 NA
Dieldrin ng/L <1 <1 NA

Endosulfan Sulfate ng/L <1 <1 NA
Endosulfan-I ng/L <1 <1 NA
Endosulfan-II ng/L <1 <1 NA

Endrin ng/L <1 <1 NA
Endrin Aldehyde ng/L <1 <1 NA
Endrin Ketone ng/L <1 <1 NA

Heptachlor ng/L <1 <1 NA
Heptachlor Epoxide ng/L <1 <1 NA

Methoxychlor ng/L <1 <1 NA
Mirex ng/L <1 <1 NA

Oxychlordane ng/L <1 <1 NA
Perthane ng/L <5 <5 NA

Toxaphene ng/L <10 <10 NA
cis-Nonachlor ng/L <1 <1 NA

trans-Nonachlor ng/L 1.5J 8.3 NA

Calcium (Ca) mg/L 25.37 13.16 14.15
Copper (Cu) µg/L 15.1 17.3 <0.4

Lead (Pb) µg/L 1.24 2.11 0.11
Magnesium (Mg) mg/L 9.73 4.13 6.99

Potassium (K) mg/L 5.2J <5 <5
Sodium (Na) mg/L 48 20.6 <5

Zinc (Zn) µg/L 66.2 76.6 0.7
Total Metals

Parameter Units
Event 2

General Chemistry

Chlorinated Pesticides

Dissolved Metals



DPR2 SD8(1) DMW
4/1/2010 4/1/2010 4/2/2010

Parameter Units
Event 2

Calcium (Ca) mg/L 26.43 14.5 14.16
Copper (Cu) µg/L 24.9 29.4 <0.4

Lead (Pb) µg/L 8.3 12.27 0.09J
Magnesium (Mg) mg/L 10.23 4.48 6.97

Potassium (K) mg/L 5.3J <5 <5
Sodium (Na) mg/L 49.2 20.9 <5

Zinc (Zn) µg/L 115.5 161.1 0.6

Azinphos Methyl ng/L <10 <10 NA
Bolstar (Sulprofos) ng/L <2 <2 NA

Chlorpyrifos ng/L <1 <1 NA
Demeton ng/L <1 <1 NA
Diazinon ng/L <2 <2 NA

Dichlorvos ng/L <3 <3 NA
Dimethoate ng/L <3 <3 NA
Disulfoton ng/L <1 <1 NA

Ethoprop (Ethoprofos) ng/L <1 <1 NA
Ethyl Parathion ng/L <10 <10 NA

Fenchlorphos (Ronnel) ng/L <2 <2 NA
Fenitrothion ng/L <10 <10 NA

Fensulfothion ng/L <1 <1 NA
Fenthion ng/L <2 <2 NA

Malathion ng/L 578.1 479.8 NA
Merphos ng/L <1 <1 NA

Methamidophos (Monitor) ng/L <50 <50 NA
Methidathion ng/L <10 <10 NA

Methyl Parathion ng/L <1 <1 NA
Mevinphos (Phosdrin) ng/L <8 <8 NA

Phorate ng/L <6 <6 NA
Phosmet ng/L <50 <50 NA

Tetrachlorvinphos (Stirofos) ng/L <2 <2 NA
Tokuthion ng/L <3 <3 NA

Trichloronate ng/L <1 <1 NA

PCB003 ng/L <1 <1 NA
PCB008 ng/L <1 <1 NA
PCB018 ng/L <1 <1 NA
PCB028 ng/L <1 <1 NA
PCB031 ng/L <1 <1 NA
PCB033 ng/L <1 <1 NA
PCB037 ng/L <1 <1 NA
PCB044 ng/L <1 <1 NA
PCB049 ng/L <1 <1 NA
PCB052 ng/L <1 <1 NA

PCB056/060 ng/L <1 <1 NA
PCB066 ng/L <1 <1 NA
PCB070 ng/L <1 <1 NA
PCB074 ng/L <1 <1 NA
PCB077 ng/L <1 <1 NA
PCB081 ng/L <1 <1 NA
PCB087 ng/L <1 <1 NA

Organophosphorus Pesticides

PCB Congeners



DPR2 SD8(1) DMW
4/1/2010 4/1/2010 4/2/2010

Parameter Units
Event 2

PCB095 ng/L <1 <1 NA
PCB097 ng/L <1 <1 NA
PCB099 ng/L <1 <1 NA
PCB101 ng/L <1 <1 NA
PCB105 ng/L <1 <1 NA
PCB110 ng/L <1 <1 NA
PCB114 ng/L <1 <1 NA
PCB118 ng/L <1 <1 NA
PCB119 ng/L <1 <1 NA
PCB123 ng/L <1 <1 NA
PCB126 ng/L <1 <1 NA
PCB128 ng/L <1 <1 NA
PCB138 ng/L <1 <1 NA
PCB141 ng/L <1 <1 NA
PCB149 ng/L <1 <1 NA
PCB151 ng/L <1 <1 NA
PCB153 ng/L <1 <1 NA
PCB156 ng/L <1 <1 NA
PCB157 ng/L <1 <1 NA
PCB158 ng/L <1 <1 NA
PCB167 ng/L <1 <1 NA

PCB168+132 ng/L <1 <1 NA
PCB169 ng/L <1 <1 NA
PCB170 ng/L <1 <1 NA
PCB174 ng/L <1 <1 NA
PCB177 ng/L <1 <1 NA
PCB180 ng/L <1 <1 NA
PCB183 ng/L <1 <1 NA
PCB187 ng/L <1 <1 NA
PCB189 ng/L <1 <1 NA
PCB194 ng/L <1 <1 NA
PCB195 ng/L <1 <1 NA
PCB200 ng/L <1 <1 NA
PCB201 ng/L <1 <1 NA
PCB203 ng/L <1 <1 NA
PCB206 ng/L <1 <1 NA
PCB209 ng/L <1 <1 NA

1-Methylnaphthalene ng/L 9.6 9.7 NA
1-Methylphenanthrene ng/L 7.9 11.1 NA

2,3,5-Trimethylnaphthalene ng/L 4.7J 7.2 NA
2,6-Dimethylnaphthalene ng/L <1 <1 NA

2-Methylnaphthalene ng/L 11.7 16.6 NA
Acenaphthene ng/L <1 <1 NA

Acenaphthylene ng/L <1 <1 NA
Anthracene ng/L 7.4 10.4 NA

Benz[a]anthracene ng/L 8.5 24.8 NA
Benzo[a]pyrene ng/L 17 36.8 NA

Benzo[b]fluoranthene ng/L 33.5 83 NA
Benzo[e]pyrene ng/L 30 67.3 NA

Benzo[g,h,i]perylene ng/L 25.3 65.6 NA

Polynuclear Aromatic Hydrocarbons



DPR2 SD8(1) DMW
4/1/2010 4/1/2010 4/2/2010

Parameter Units
Event 2

Benzo[k]fluoranthene ng/L 10.3 42.5 NA
Biphenyl ng/L <1 <1 NA
Chrysene ng/L 36.6 76.2 NA

Dibenz[a,h]anthracene ng/L 4.9J 10.9 NA
Dibenzothiophene ng/L 49 52.6 NA

Fluoranthene ng/L 45.2 121.3 NA
Fluorene ng/L 5.1 4.5J NA

Indeno[1,2,3-c,d]pyrene ng/L 15.4 47.1 NA
Naphthalene ng/L 14.3 18.3 NA

Perylene ng/L 19.6 31.6 NA
Phenanthrene ng/L 21.7 61.2 NA

Pyrene ng/L 48.5 118.4 NA

Allethrin by NCI ng/L <0.5 <0.5 NA
Bifenthrin by NCI ng/L 33 89.4 NA
Cyfluthrin by NCI ng/L 15.1 33.8 NA

Cypermethrin by NCI ng/L 22.1 40.1 NA
Danitol by NCI ng/L <0.5 <0.5 NA

Deltamethrin by NCI ng/L <0.5 <0.5 NA
Esfenvalerate by NCI ng/L <0.5 0.5J NA
Fenvalerate by NCI ng/L <0.5 1J NA
Fluvalinate by NCI ng/L <0.5 <0.5 NA

L-Cyhalothrin by NCI ng/L 4.7 22.8 NA
Permethrin by NCI ng/L <5 291.8 NA
Prallethrin by NCI ng/L <0.5 <0.5 NA

< = result are less than the method detection limit
B = Analyte was detected in the associated method blank
J = Detected but below the Reporting Limit; therefore,result is an estimated concentration.
NA = Not Available

Pyrethroids by NCI



DPR2 SD8(1) DMW
10/30/2010 10/30/2010 10/31/2010

Ammonia-N mg/l 0.12 0.54 NA
Chloride mg/l 74 23 NA

Dissolved Organic Carbon mg/l 11 8.2 NA
Sulfate mg/l 28 17 NA

Total Alkalinity mg/l 66 35 NA
Total Dissolved Solids mg/l 250 140 NA

Total Hardness as CaCO3 mg/l 93 52 NA
Total Organic Carbon mg/l 13 10 NA

Total Suspended Solids mg/l 7 46 NA

2,4'-DDD ng/l <5 <5 NA
2,4'-DDE ng/l <5 <5 NA
2,4'-DDT ng/l <5 <5 NA
4,4'-DDD ng/l <3 <3 NA
4,4'-DDE ng/l <2.5 <2.5 NA
4,4'-DDT ng/l <3.1 <3.1 NA

Aldrin ng/l <1.5 <1.5 NA
BHC-alpha ng/l <1.8 <1.8 NA
BHC-beta ng/l <3.1 <3.1 NA
BHC-delta ng/l <2.5 <2.5 NA

BHC-gamma ng/l <2.1 <2.1 NA
Chlordane-alpha ng/l <5 <5 NA

Chlordane-gamma ng/l <5 <5 NA
Dieldrin ng/l <2.1 <2.1 NA

Endosulfan Sulfate ng/l <5 <5 NA
Endosulfan-I ng/l <1.7 <1.7 NA
Endosulfan-II ng/l <1.9 <1.9 NA

Endrin ng/l <2.8 <2.8 NA
Endrin Aldehyde ng/l <3 <3 NA

Heptachlor ng/l <1.7 <1.7 NA
Heptachlor Epoxide ng/l <1.9 <1.9 NA

Methoxychlor ng/l <5 <5 NA
Mirex ng/l <5 <5 NA

Toxaphene ng/l <120 <120 NA
trans-Nonachlor ng/l <5 <5 NA

Copper (Cu) ug/l 12 17 0.68
Lead (Pb) ug/l 0.59 0.61 0.024J
Zinc( Zn) ug/l 37 79 2.2J

Calcium (Ca) mg/l 24 13 NA
Copper (Cu) ug/l 14 64 0.14J

Lead (Pb) ug/l 2.1 49 <0.017
Magnesium (Mg) mg/l 8.2 4.5 NA

Potassium (K) mg/l 3.8 4.2 NA
Sodium (Na) mg/l 44 18 NA

Zinc (Zn) ug/l 46 350 0.43J

Azinphos Methyl ug/l <0.0055 <0.0055 NA
Bolstar (Sulprofos) ug/l <0.0046 <0.0046 NA

Parameter Units
Event 3

General Chemistry

Chlorinated Pesticides

Dissolved Metals

Total Metals

Organophosphorus Pesticides



DPR2 SD8(1) DMW
10/30/2010 10/30/2010 10/31/2010

Parameter Units
Event 3

Chlorpyrifos ug/l <0.0069 <0.0069 NA
Coumaphos ug/l <0.0051 <0.0051 NA
Demeton-o ug/l <0.01 <0.01 NA
Demeton-s ug/l <0.01 <0.01 NA
Diazinon ug/l <0.0052 <0.0052 NA

Dichlorvos ug/l <0.0029 <0.0029 NA
Dimethoate ug/l <0.0062 <0.0062 NA
Disulfoton ug/l <0.01 <0.01 NA

Ethoprop (Ethoprofos) ug/l <0.0067 <0.0067 NA
Ethyl Parathion ug/l <0.0054 <0.0054 NA

Fenchlorphos (Ronnel) ug/l <0.0041 <0.0041 NA
Fensulfothion ug/l <0.0029 <0.0029 NA

Fenthion ug/l <0.0038 <0.0038 NA
Malathion ug/l 0.16 0.11 NA
Merphos ug/l <0.0058 <0.0058 NA

Methyl Parathion ug/l <0.0063 <0.0063 NA
Mevinphos (Phosdrin) ug/l <0.0042 <0.0042 NA

Naled ug/l <0.0076 <0.0076 NA
Phorate ug/l <0.003 <0.003 NA

Tetrachlorvinphos (Stirofos) ug/l <0.0031 <0.0031 NA
Tokuthion ug/l <0.0078 <0.0078 NA

Trichloronate ug/l <0.0067 <0.0067 NA

PCB003 ng/l <5 <5 NA
PCB008 ng/l <5 <5 NA
PCB018 ng/l <5 <5 NA
PCB028 ng/l <5 <5 NA
PCB031 ng/l <5 <5 NA
PCB033 ng/l <5 <5 NA
PCB037 ng/l <5 <5 NA
PCB044 ng/l <5 <5 NA
PCB049 ng/l <5 <5 NA
PCB052 ng/l <5 <5 NA
PCB056 ng/l <5 <5 NA
PCB060 ng/l <5 <5 NA
PCB066 ng/l <5 <5 NA
PCB070 ng/l <5 <5 NA
PCB074 ng/l <5 <5 NA
PCB077 ng/l <5 <5 NA
PCB081 ng/l <5 <5 NA
PCB087 ng/l <5 <5 NA
PCB095 ng/l <5 <5 NA
PCB097 ng/l <5 <5 NA
PCB099 ng/l <5 <5 NA
PCB101 ng/l <5 <5 NA
PCB105 ng/l <5 <5 NA
PCB110 ng/l <5 <5 NA
PCB114 ng/l <5 <5 NA
PCB118 ng/l <5 <5 NA
PCB119 ng/l <5 <5 NA
PCB123 ng/l <5 <5 NA

PCB Congeners



DPR2 SD8(1) DMW
10/30/2010 10/30/2010 10/31/2010

Parameter Units
Event 3

PCB126 ng/l <5 <5 NA
PCB128 ng/l <5 <5 NA
PCB132 ng/l <5 <5 NA
PCB138 ng/l <5 <5 NA
PCB141 ng/l <5 <5 NA
PCB149 ng/l <5 <5 NA
PCB151 ng/l <5 <5 NA
PCB153 ng/l <5 <5 NA
PCB156 ng/l <5 <5 NA
PCB157 ng/l <5 <5 NA
PCB158 ng/l <5 <5 NA
PCB167 ng/l <5 <5 NA
PCB168 ng/l <5 <5 NA
PCB169 ng/l <5 <5 NA
PCB170 ng/l <5 <5 NA
PCB174 ng/l <5 <5 NA
PCB177 ng/l <5 <5 NA
PCB180 ng/l <5 <5 NA
PCB183 ng/l <5 <5 NA
PCB187 ng/l <5 <5 NA
PCB189 ng/l <5 <5 NA
PCB194 ng/l <5 <5 NA
PCB195 ng/l <5 <5 NA
PCB200 ng/l <5 <5 NA
PCB201 ng/l <5 <5 NA
PCB203 ng/l <5 <5 NA
PCB206 ng/l <5 <5 NA
PCB209 ng/l <5 <5 NA

Aroclor 1016 ng/l <50 <50 NA
Aroclor 1221 ng/l <60 <60 NA
Aroclor 1232 ng/l <100 <100 NA
Aroclor 1242 ng/l <70 <70 NA
Aroclor 1248 ng/l <60 <60 NA
Aroclor 1254 ng/l <40 <40 NA
Aroclor 1260 ng/l <40 <40 NA

1-Methylnaphthalene ug/l <0.02 <0.02 NA
1-Methylphenanthrene ug/l <0.02 <0.02 NA

2,6-Dimethylnaphthalene ug/l <0.02 <0.02 NA
2-Methylnaphthalene ug/l <0.02 <0.02 NA

Acenaphthene ug/l <0.02 <0.02 NA
Acenaphthylene ug/l <0.02 <0.02 NA

Anthracene ug/l <0.02 <0.02 NA
Benz[a]anthracene ug/l 0.042J 0.024J NA

Benzo[a]pyrene ug/l <0.02 <0.02 NA
Benzo[b]fluoranthene ug/l <0.02 <0.02 NA

Benzo[e]pyrene ug/l <0.02 <0.02 NA
Benzo[g,h,i]perylene ug/l <0.02 <0.02 NA
Benzo[k]fluoranthene ug/l <0.02 <0.02 NA

Biphenyl ug/l <0.02 <0.02 NA

Aroclor PCBs

Polynuclear Aromatic Hydrocarbons



DPR2 SD8(1) DMW
10/30/2010 10/30/2010 10/31/2010

Parameter Units
Event 3

Chrysene ug/l 0.039J <0.02 NA
Dibenz[a,h]anthracene ug/l <0.02 <0.02 NA

Fluoranthene ug/l <0.02 <0.02 NA
Fluorene ug/l <0.02 <0.02 NA

Indeno[1,2,3-c,d]pyrene ug/l <0.02 <0.02 NA
Naphthalene ug/l <0.02 <0.02 NA

Perylene ug/l <0.02 <0.02 NA
Phenanthrene ug/l <0.02 <0.02 NA

Pyrene ug/l <0.02 <0.02 NA

Allethrin ng/l <0.5H* <0.85* NA
Bifenthrin ng/l 2.9H* <0.79* NA
Cyfluthrin ng/l <0.5H* <0.83* NA

Cypermethrin ng/l <0.5H* <0.66* NA
Danitol ng/l <0.5H* NA NA

Deltamethrin ng/l <0.5H* <1.9* NA
Dichloran ng/l NA <0.8* NA

Esfenvalerate ng/l <0.5H* <0.98* NA
Fenvalerate ng/l <0.5H* <0.98* NA

L-Cyhalothrin ng/l <0.5H* <1.2* NA
Pendimethalin ng/l NA <0.5* NA

Permethrin ng/l <5H* <5* NA
Prallethrin ng/l <0.5H* <0.92* NA
Sumithrin ng/l NA <2.4* NA
Tefluthrin ng/l NA <0.93* NA

< = result are less than the method detection limit
J = Detected but below the Reporting Limit; therefore,result is an estimated concentration.
NA = Not Available
H = Sample received and/or analyzed outside of recommended holding time.
* Pyrethroid analysis for DPR2 was performed by Physis due to anomalous data received from Weck Laboratories. 
Additional sample for DPR2 was sent to Physis outside of holding time. Weck data was used for SD8(1) because there was 
not enough archived sample remaining to send to Physis. Corrective action was initiated with Weck Laboratories to 
investigate extraction method differences. 

Pyrethroids by NCI



DPR2 SD8(1) DMW
12/20/2010 12/20/2010 12/21/2010

Ammonia-N mg/l 0.11 0.15 NA
Chloride mg/l 36 15 NA

Dissolved Organic Carbon mg/l 4.5 3.9 NA
Sulfate mg/l 15 12 NA

Total Alkalinity mg/l 38 33 NA
Total Dissolved Solids mg/l 140 89 NA

Total Hardness as CaCO3 mg/l 53 39 NA
Total Organic Carbon mg/l 5.5 4.7 NA

Total Suspended Solids mg/l 52 63 NA

2,4'-DDD ng/l <5 <5 NA
2,4'-DDE ng/l <5 <5 NA
2,4'-DDT ng/l <5 <5 NA
4,4'-DDD ng/l <3 <3 NA
4,4'-DDE ng/l <2.5 <2.5 NA
4,4'-DDT ng/l <3.1 <3.1 NA

Aldrin ng/l <1.5 <1.5 NA
BHC-alpha ng/l <1.8 <1.8 NA
BHC-beta ng/l <3.1 <3.1 NA
BHC-delta ng/l <2.5 <2.5 NA

BHC-gamma ng/l <2.1 <2.1 NA
Chlordane-alpha ng/l <5 <5 NA

Chlordane-gamma ng/l <5 <5 NA
Dieldrin ng/l <2.1 <2.1 NA

Endosulfan Sulfate ng/l <5 <5 NA
Endosulfan-I ng/l <1.7 <1.7 NA
Endosulfan-II ng/l <1.9 <1.9 NA

Endrin ng/l <2.8 <2.8 NA
Endrin Aldehyde ng/l <3 <3 NA

Heptachlor ng/l <1.7 <1.7 NA
Heptachlor Epoxide ng/l <1.9 <1.9 NA

Methoxychlor ng/l <5 <5 NA
Mirex ng/l <5 <5 NA

Toxaphene ng/l <120 <120 NA
trans-Nonachlor ng/l <5 <5 NA

Copper (Cu) ug/l 6.9 6.4 0.66
Lead (Pb) ug/l 0.48 0.51 0.032J
Zinc (Zn) ug/l 21 26 2.3J

Calcium (Ca) mg/l 13 11 NA
Copper (Cu)  ug/l 15 18 0.28J

Lead (Pb) ug/l 8.4 13 0.028J
Magnesium (Mg) mg/l 4.7 3.1 NA

Potassium (K) mg/l 3.2 3 NA
Sodium (Na) mg/l 22 13 NA

Zinc (Zn) ug/l 67 100 0.70J

Azinphos Methyl ug/l <0.0055 BS-L <0.0055 BS-L NA
Bolstar (Sulprofos) ug/l <0.0046 <0.0046 NA

Parameter Units
Event 4

General Chemistry

Chlorinated Pesticides

Dissolved Metals

Total Metals

Organophosphorus Pesticides



DPR2 SD8(1) DMW
12/20/2010 12/20/2010 12/21/2010

Parameter Units
Event 4

Chlorpyrifos ug/l <0.0069 <0.0069 NA
Coumaphos ug/l <0.0051 <0.0051 NA
Demeton-o ug/l <0.01 <0.01 NA
Demeton-s ug/l <0.01 <0.01 NA
Diazinon ug/l 0.0055J 0.0077J NA

Dichlorvos ug/l 0.0033J 0.0030J NA
Dimethoate ug/l <0.0062 <0.0062 NA
Disulfoton ug/l <0.01 <0.01 NA

Ethoprop (Ethoprofos) ug/l <0.0067 <0.0067 NA
Ethyl Parathion ug/l <0.0054 <0.0054 NA

Fenchlorphos (Ronnel) ug/l <0.0041 <0.0041 NA
Fensulfothion ug/l <0.0029 <0.0029 NA

Fenthion ug/l <0.0038 <0.0038 NA
Malathion ug/l 0.11 0.026 NA
Merphos ug/l <0.0058 <0.0058 NA

Methyl Parathion ug/l <0.0063 <0.0063 NA
Mevinphos (Phosdrin) ug/l <0.0042 <0.0042 NA

Naled ug/l <0.0076 <0.0076 NA
Phorate ug/l <0.003 <0.003 NA

Tetrachlorvinphos (Stirofos) ug/l <0.0031 <0.0031 NA
Tokuthion ug/l <0.0078 <0.0078 NA

Trichloronate ug/l <0.0067 <0.0067 NA

PCB003 ng/l <5 <5 NA
PCB008 ng/l <5 <5 NA
PCB018 ng/l <5 <5 NA
PCB028 ng/l <5 <5 NA
PCB031 ng/l <5 <5 NA
PCB033 ng/l <5 <5 NA
PCB037 ng/l <5 <5 NA
PCB044 ng/l <5 <5 NA
PCB049 ng/l <5 <5 NA
PCB052 ng/l <5 <5 NA
PCB056 ng/l <5 <5 NA
PCB060 ng/l <5 <5 NA
PCB066 ng/l <5 <5 NA
PCB070 ng/l <5 <5 NA
PCB074 ng/l <5 <5 NA
PCB077 ng/l <5 <5 NA
PCB081 ng/l <5 <5 NA
PCB087 ng/l <5 <5 NA
PCB095 ng/l <5 <5 NA
PCB097 ng/l <5 <5 NA
PCB099 ng/l <5 <5 NA
PCB101 ng/l <5 <5 NA
PCB105 ng/l <5 <5 NA
PCB110 ng/l <5 <5 NA
PCB114 ng/l <5 <5 NA
PCB118 ng/l <5 <5 NA
PCB119 ng/l <5 <5 NA
PCB123 ng/l <5 <5 NA

PCB Congeners



DPR2 SD8(1) DMW
12/20/2010 12/20/2010 12/21/2010

Parameter Units
Event 4

PCB126 ng/l <5 <5 NA
PCB128 ng/l <5 <5 NA
PCB132 ng/l <5 <5 NA
PCB138 ng/l <5 <5 NA
PCB141 ng/l <5 <5 NA
PCB149 ng/l <5 <5 NA
PCB151 ng/l <5 <5 NA
PCB153 ng/l <5 <5 NA
PCB156 ng/l <5 <5 NA
PCB157 ng/l <5 <5 NA
PCB158 ng/l <5 <5 NA
PCB167 ng/l <5 <5 NA
PCB168 ng/l <5 <5 NA
PCB169 ng/l <5 <5 NA
PCB170 ng/l <5 <5 NA
PCB174 ng/l <5 <5 NA
PCB177 ng/l <5 <5 NA
PCB180 ng/l <5 <5 NA
PCB183 ng/l <5 <5 NA
PCB187 ng/l <5 <5 NA
PCB189 ng/l <5 <5 NA
PCB194 ng/l <5 <5 NA
PCB195 ng/l <5 <5 NA
PCB200 ng/l <5 <5 NA
PCB201 ng/l <5 <5 NA
PCB203 ng/l <5 <5 NA
PCB206 ng/l <5 <5 NA
PCB209 ng/l <5 <5 NA

Aroclor 1016 ng/l <50 <50 NA
Aroclor 1221 ng/l <60 <60 NA
Aroclor 1232 ng/l <100 <100 NA
Aroclor 1242 ng/l <70 <70 NA
Aroclor 1248 ng/l <60 <60 NA
Aroclor 1254 ng/l <40 <40 NA
Aroclor 1260 ng/l <40 <40 NA

1-Methylnaphthalene ug/l <0.02 <0.02 NA
1-Methylphenanthrene ug/l <0.02 <0.02 NA

2,6-Dimethylnaphthalene ug/l <0.02 <0.02 NA
2-Methylnaphthalene ug/l <0.02 <0.02 NA

Acenaphthene ug/l <0.02 <0.02 NA
Acenaphthylene ug/l <0.02 <0.02 NA

Anthracene ug/l <0.02 <0.02 NA
Benz[a]anthracene ug/l <0.02 <0.02 NA

Benzo[a]pyrene ug/l <0.02 <0.02 NA
Benzo[b]fluoranthene ug/l <0.02 <0.02 NA

Benzo[e]pyrene ug/l <0.02 <0.02 NA
Benzo[g,h,i]perylene ug/l <0.02 <0.02 NA
Benzo[k]fluoranthene ug/l <0.02 <0.02 NA

Biphenyl ug/l <0.02 <0.02 NA

Aroclor PCBs

Polynuclear Aromatic Hydrocarbons



DPR2 SD8(1) DMW
12/20/2010 12/20/2010 12/21/2010

Parameter Units
Event 4

Chrysene ug/l <0.02 <0.02 NA
Dibenz[a,h]anthracene ug/l <0.02 <0.02 NA

Fluoranthene ug/l <0.02 <0.02 NA
Fluorene ug/l <0.02 <0.02 NA

Indeno[1,2,3-c,d]pyrene ug/l <0.02 <0.02 NA
Naphthalene ug/l <0.02 <0.02 NA

Perylene ug/l <0.02 <0.02 NA
Phenanthrene ug/l <0.02 <0.02 NA

Pyrene ug/l <0.02 <0.02 NA

Allethrin ng/l <0.5 <0.5 NA
Bifenthrin ng/l <0.5 34 NA
Cyfluthrin ng/l 3.9 9.8 NA

Cypermethrin ng/l <0.5 16.4 NA
Danitol ng/l <0.5 <0.5 NA

Deltamethrin ng/l <0.5 <0.5 NA
Esfenvalerate ng/l <0.5 <0.5 NA
Fenvalerate ng/l <0.5 <0.5 NA
Fluvalinate ng/l <0.5 <0.5 NA

L-Cyhalothrin ng/l <0.5 5 NA
Permethrin ng/l <5 44.1 NA
Prallethrin ng/l <0.5 <0.5 NA

< = result are less than the method detection limit
J = Detected but below the Reporting Limit; therefore,result is an estimated concentration.
NA = Not Available
BS-L - The recovery of this anlayte in the BS/LCS was below the control limit.  Sample result is suspect.

Pyrethroids by NCI



 

 

 

 

 

 

Laboratory Analytical Chemistry 

 

 

 

 

 

 

 

 



6 17 12 15 10 16 11 12.5 18.2
35 42 31 31 25 37 28 30.1 21.4
63 65 45 44 40 55 43 38.5 11.8

113.4 105 75 75 64 90 70 33.3 15.8
204.1 173 120 98 96 136 108 55.4 22.2
367.3 302 178 215 158 259 168 33.7 11.9

6 19 13 50 10 35 12 89.9 26.1
35 45 28 63 24 54 26 33.3 15.4
63 63 47 81 37 72 42 25.0 23.8

113.4 113 63 130 59 122 61 14.0 6.6
204.1 168 102 274 88 221 95 48.0 14.7
367.3 316 166 372 154 344 160 16.3 7.5

3 5 1 12 <1 9 1 82.4 66.7*
6 7 2 5 1 6 2 33.3 66.7

12 12 5 8 2 10 4 40.0 85.7
24 45 10 20 8 33 9 76.9 22.2
48 43 25 40 20 42 23 7.2 22.2

* To calculate the RPD for this sample, half of the MDL was used to represent the non-detect value.

SD8(1)

Sample ID
Nominal Copper 
Concentration 

(µg/L)

Initial-Lab Measured 
Concentration

Final-Lab Measured 
Concentration Average   

2/28/2010 3/2/2010

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

RPD

Total 
Copper (%)

Dissolved 
Copper (%)

Event 1 

Dilute 
Mineral 
Water

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

DPR2



63 78 71 75 65 77 68 3.9 8.8
113.4 127 110 110 103 119 107 14.3 6.6
204.1 216 180 182 170 199 175 17.1 5.7
367.3 348 299 322 291 335 295 7.8 2.7
661 636 497 553 463 595 480 14.0 7.1

1190 1470 808 1540 725 1505 767 4.7 10.8
35 61 44 49 42 55 43 21.8 4.7
63 82 72 76 64 79 68 7.6 11.8

113.4 136 113 129 100 133 107 5.3 12.2
204.1 219 178 184 162 202 170 17.4 9.4
367.3 500 297 370 240 435 269 29.9 21.2

1.5 3 1 2 <1 3 1 40.0 66.7*
3 6 2 4 <1 5 1 40.0 120.0*
6 8 5 5 1 7 3 46.2 133.3

12 14 10 9 3 12 7 43.5 107.7
24 24 12 21 10 23 11 13.3 18.2
48 50 26 42 22 46 24 17.4 16.7

* To calculate the RPD for this sample, half of the MDL was used to represent the non-detect value.

SD8(1)

Sample ID
Nominal Copper 
Concentration 

(µg/L)

Initial-Lab Measured 
Concentration

Final-Lab Measured 
Concentration Average   

4/2/2010 4/4/2010

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

Dilute 
Mineral 
Water

RPD

Total 
Copper (%)

Dissolved 
Copper (%)

Event 2 

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

DPR2



6 19 15 15 14 17 15 23.5 6.9
10.8 23 18 19 17 21 18 19.0 5.7
19.4 29 26 26 24 28 25 10.9 8.0
35 43 40 38 35 41 38 12.3 13.3
63 69 63 61 56 65 60 12.3 11.8

113.4 111 103 96 91 104 97 14.5 12.4
204.1 190 179 170 154 180 167 11.1 15.0
367.3 325 303 292 272 309 288 10.7 10.8
500 436 408 382 355 409 382 13.2 13.9

6 26 19 22 18 24 19 16.7 5.4
10.8 30 23 25 20 28 22 18.2 14.0
19.4 36 29 31 26 34 28 14.9 10.9
35 52 42 43 37 48 40 18.9 12.7
63 74 61 59 54 67 58 22.6 12.2

113.4 122 103 140 86 131 95 13.7 18.0
204.1 236 165 215 129 226 147 9.3 24.5
367.3 433 295 335 226 384 261 25.5 26.5
500 516 382 439 279 478 331 16.1 31.2
1.5 3 <1 3 <1 3 <1 0.0 0.0
3 4 1 5 <1 5 1 22.2 66.7*
6 6 2 4 <1 5 1 40.0 120.0*

12 26 4 8 3 17 4 105.9 28.6
24 37 10 19 6 28 8 64.3 50.0
48 41 22 39 16 40 19 5.0 31.6

* To calculate the RPD for this sample, half of the MDL was used to represent the non-detect value.

SD8(1)

Sample ID
Nominal Copper 
Concentration 

(µg/L)

Initial-Lab Measured 
Concentration

Final-Lab Measured 
Concentration Average   

10/31/2010 11/2/2010

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

Dilute 
Mineral 
Water

RPD

Total 
Copper (%)

Dissolved 
Copper (%)

Event 3

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

DPR2



6 24 10 18 10 21 10 28.6 0.0
10.8 27 13 20 12 24 13 29.8 8.0
19.4 33 20 84 17 59 19 87.2 16.2
35 54 35 92 28 73 32 52.1 22.2
63 84 52 77 44 81 48 8.7 16.7

113.4 119 82 123 67 121 75 3.3 20.1
204.1 204 136 204 113 204 125 0.0 18.5
367.3 356 223 368 180 362 202 3.3 21.3
500 503 294 470 223 487 259 6.8 27.5

6 26 9 27 9 27 9 3.8 0.0
10.8 81 12 32 11 57 12 86.7 8.7
19.4 78 17 36 15 57 16 73.7 12.5
35 54 31 56 25 55 28 3.6 21.4
63 84 50 83 37 84 44 1.2 29.9

113.4 133 79 125 55 129 67 6.2 35.8
204.1 210 129 205 90 208 110 2.4 35.6
367.3 348 208 326 158 337 183 6.5 27.3
500 501 261 439 189 470 225 13.2 32.0
1.5 12 <1 3 <1 8 <1 120.0 0.0
3 13 1 4 <1 9 1 105.9 66.7*
6 14 2 6 2 10 2 80.0 0.0

12 17 4 9 4 13 4 61.5 0.0
24 29 9 20 12 25 11 36.7 28.6
48 49 24 41 26 45 25 17.8 8.0

* To calculate the RPD for this sample, half of the MDL was used to represent the non-detect value.

SD8(1)

Sample ID
Nominal Copper 
Concentration 

(µg/L)

Initial-Lab Measured 
Concentration

Final-Lab Measured 
Concentration Average   

12/21/2010 12/23/2010

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

Dilute 
Mineral 
Water

RPD

Total 
Copper (%)

Dissolved 
Copper (%)

Event 4

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

Total 
Copper 
(µg/L)

Dissolved 
Copper 
(µg/L)

DPR2



56 206 82 400 103 303 93 64.0 22.7
100 267 127 372 158 320 143 32.9 21.8
180 443 244 512 310 478 277 14.5 23.8
320 934 448 679 621 807 535 31.6 32.4
560 1,160 796 1,380 1,100 1,270 948 17.3 32.1
56 245 65 408 92 327 79 49.9 34.4
100 325 102 471 140 398 121 36.7 31.4
180 495 175 731 224 613 200 38.5 24.6
320 720 374 790 548 755 461 9.3 37.7
560 1,190 667 1,270 1,100 1,230 884 6.5 49.0
18 54 27 31 27 43 27 54.1 0.0
32 93 54 82 69 88 62 12.6 24.4
56 128 89 94 106 111 98 30.6 17.4
100 214 159 196 226 205 193 8.8 34.8
180 366 291 334 393 350 342 9.1 29.8
320 1,280 504 556 663 918 584 78.9 27.2

Dilute 
Mineral 
Water

RPD

Total Zinc 
(%)

Dissolved 
Zinc (%)

Event 1 

Total Zinc 
(µg/L)

Dissolved 
Zinc (µg/L)

Total Zinc 
(µg/L)

Dissolved 
Zinc (µg/L)

DPR2

SD8(1)

Sample ID
Nominal Zinc  
Concentration 

(µg/L)

Initial-Lab Measured 
Concentration

Final-Lab Measured 
Concentration Average   

2/28/2010 3/2/2010

Total Zinc 
(µg/L)

Dissolved 
Zinc (µg/L)



32 151 80 110 67 131 74 31.4 17.7
56 173 101 133 88 153 95 26.1 13.8

100 286 128 174 108 230 118 48.7 16.9
180 746 198 248 171 497 185 100.2 14.6
320 411 324 392 296 402 310 4.7 9.0
560 744 524 581 494 663 509 24.6 5.9
32 193 88 129 85 161 87 39.8 3.5
56 383 101 208 102 296 102 59.2 1.0

100 323 138 247 130 285 134 26.7 6.0
180 378 184 399 170 389 177 5.4 7.9
320 507 316 454 285 481 301 11.0 10.3
560 835 1510* 636 438 736 438* 27.1 -
18 24 12 26 12 25 12 8.0 0.0
32 44 22 35 20 40 21 22.8 9.5
56 92 56 80 54 86 55 14.0 3.6

100 110 75 96 73 103 74 13.6 2.7
180 192 137 196 141 194 139 2.1 2.9
320 315 266 338 266 327 266 7.0 0.0
560 611 473 555 450 583 462 9.6 5.0

Initial-Lab Measured 
Concentration Average   

Dilute 
Mineral 
Water

4/4/2010

Total Zinc 
(µg/L)

Dissolved 
Zinc (µg/L)

* Based on best professional judgement, the minimum value was used for the average result for this result due to suspected 
contamination. The value presents the most conservative value for the determination of the EC50.

SD8(1)

DPR2

Sample ID
Nominal Zinc  
Concentration 

(µg/L)
4/2/2010

Final-Lab Measured 
Concentration RPD

Total Zinc 
(%)

Dissolved 
Zinc (%)

Event 2

Total Zinc 
(µg/L)

Dissolved 
Zinc (µg/L)

Total Zinc 
(µg/L)

Dissolved 
Zinc (µg/L)



32 78 54 63 46 71 50 21.3 16.0
56 101 73 80 64 91 69 23.2 13.1
100 139 106 114 94 127 100 19.8 12.0
180 220 170 167 152 194 161 27.4 11.2
320 363 285 305 262 334 274 17.4 8.4
560 558 474 519 438 539 456 7.2 7.9
1000 1090 814 912 763 1001 789 17.8 6.5
1800 2020 1440 1640 1450 1830 1445 20.8 0.7
32 207 64 188 59 198 62 9.6 8.1
56 164 82 160 73 162 78 2.5 11.6
100 218 114 208 86 213 100 4.7 28.0
180 288 171 207 145 248 158 32.7 16.5
320 446 254 396 212 421 233 11.9 18.0
560 663 438 581 391 622 415 13.2 11.3
1000 1100 762 1040 692 1070 727 5.6 9.6
1800 2060 1220 1940 962 2000 1091 6.0 23.6
18 23 15 21 13 22 14 9.1 14.3
32 34 27 31 22 33 25 9.2 20.4
56 56 47 52 40 54 44 7.4 16.1
100 94 80 364 66 229 73 117.9 19.2
180 180 148 165 133 173 141 8.7 10.7
320 317 269 271 227 294 248 15.6 16.9
560 552 492 515 470 534 481 6.9 4.6
1000 971 862 831 787 901 825 15.5 9.1

SD8(1)

Sample ID
Nominal Zinc  
Concentration 

(µg/L)

Initial Final
Average   

10/31/2010 11/2/2010

Total Zinc 
(µg/L) 

Dissolved 
Zinc (µg/L)  

Dilute 
Mineral 
Water

RPD

Total Zinc 
(%)

Dissolved 
Zinc (%)

Event 3

Total Zinc 
(µg/L) 

Dissolved 
Zinc (µg/L)  

Total Zinc 
(µg/L) 

Dissolved 
Zinc (µg/L)  

DPR2



32 97 36 82 34 90 35 16.8 5.7
56 120 59 102 49 111 54 16.2 18.5
100 149 86 176 67 163 77 16.6 24.8
180 226 138 290 115 258 127 24.8 18.2
320 347 238 365 203 356 221 5.1 15.9
560 575 388 582 370 579 379 1.2 4.7
1000 965 799 1030 608 998 704 6.5 27.1
1800 1800 1430 1870 1130 1835 1280 3.8 23.4
32 140 37 117 35 129 36 17.9 5.6
56 155 56 158 44 157 50 1.9 24.0
100 186 83 204 63 195 73 9.2 27.4
180 330 139 250 124 290 132 27.6 11.4
320 402 243 360 192 381 218 11.0 23.4
560 580 410 567 333 574 372 2.3 20.7
1000 1030 736 938 606 984 671 9.3 19.4
1800 1680 1290 1750 1120 1715 1205 4.1 14.1
18 24 14 63 17 44 16 89.7 19.4
32 34 26 33 27 34 27 3.0 3.8
56 58 45 57 49 58 47 1.7 8.5
100 90 77 100 91 95 84 10.5 16.7
180 181 135 179 163 180 149 1.1 18.8
320 276 274 326 296 301 285 16.6 7.7
560 461 436 438 404 450 420 5.1 7.6
1000 907 890 949 897 928 894 4.5 0.8

SD8(1)

Sample ID
Nominal Zinc  
Concentration 

(µg/L)

Initial Final
Average   

12/21/2010 12/23/2010

Total Zinc 
(µg/L) 

Dissolved 
Zinc (µg/L)  

Dilute 
Mineral 
Water

RPD

Total Zinc 
(%)

Dissolved 
Zinc (%)

Event 4

Total Zinc 
(µg/L) 

Dissolved 
Zinc (µg/L)  

Total Zinc 
(µg/L) 

Dissolved 
Zinc (µg/L)  

DPR2



2014 

Confirmation WERs



Field Analytical Chemistry



General Chemistry Summary Statistics from Site Water Collected from Chollas Creek During WER 
Confirmation Tests (April 2-3 Storm Event) 

 

General Chemistry Analyte Units Laboratory Dilute 
Mineral Water Site SD8(1) Grab Site DPR2 Composite

pH pH units 7.95 7.21 7.33 
Conductivity µs/cm 201 252 481 

Dissolved Oxygen mg/L 8.0 9.4 9.9 
Chlorine mg/L <0.01 0.02 0.02 

Copper – Dissolved µg/L 0.32 9.1 10 
Zinc - Dissolved µg/L 0.93 22 33 
Total Alkalinity mg/L 87 31 53 

Total Hardness as CaCO3 mg/L 84.8 58.8 101 
Total Organic Carbon mg/L NM 13 20 

Dissolved Organic Carbon mg/L NM 12 21 
Chloride mg/L NM 39 93 
Sulfate mg/L NM 23 35 
Calcium mg/L 32.3 15.1 25.1 

Magnesium mg/L 1.00 5.15 9.25 
Sodium mg/L 2.2 23 47 

Potassium mg/L 0.16 3.4 5.0 

NM – Not measured 
*Pyrethroid pesticides were monitored but non-detected in both samples (<0.5 ng/L with the exception of permethrin 
at < 5.0 ng/L) 
 
 



 

 

 

 

 

 

 

 

 

 

 

Laboratory Analytical Chemistry 

*Provided in the Appendix A of the Confirmation Testing Bioassay Report by Nautilus 
(Appendix G of this Report)  
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Analytical Chemistry QA/QC
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Range-finder and Definitive WERs 

 



Definitive WER Analytical Chemistry 

QA/QC Summary



QA Summary Chollas WER January 2010/January 2011  
Weston Solutions, Inc. 
 

ATTACHMENT 2 
QUALITY ASSURANCE SUMMARY FOR CHOLLAS WER CHEMISTRY 

RESULTS FOR JANUARY 2010 / JANUARY 2011 
 

Quality Assurance / Quality Control Results for Chollas WER Chemistry 
Results 
The process of quality assurance (QA) / quality control (QC) has the following two components: 
 
Quality Assurance–—A system used to verify that the entire process is operating within acceptable 
limits. 
Quality Control—Mechanisms established to measure non-conforming method performance. 
 
Generally, analytical results were within corresponding project and/or laboratory QA/QC acceptance 
ranges and limits. A summary of QA procedures and QC findings, qualifications, and exceptions for 
the water chemistry results are presented categorically by analyte group in the following sections. 
The summary of samples analyzed per delivery group and lab by QC type is summarized in Table 1.  
 

Holding Times  
All samples were analyzed within recommended method holding times. 
 

Blanks     
Laboratory contamination associated with sample processing was assessed through the analysis of 
procedural or method blanks on a minimum frequency of one per batch or matrix type. Procedural 
blanks were processed and handled identically to a sample including the addition of the same 
reagents, contact with the same type of vessels, and processed with the same procedure. All field 
results associated with laboratory method blanks that contained a detected analyte above the 
reporting limit are qualified with a ‘B’ in the report.  None of the associated field results are greater 
than five times the method blank detection; therefore, there is no sign of any potential laboratory 
contamination. 
 
Field contamination associated with sample collection was evaluated using field blank samples. A 
field blank was analyzed for each sampling event.  There are some potential biased results with the 
detections of the field blanks and their associated samples. 
In event 1 collected February 27, 2010, the SD8(1)-blank contained a detected result for Fenvalerate 
by NCI, Esfenvalerate by NCI and L-Cyhalothrin by NCI and the associated field samples SD8(1) 
and SD8(1)-Dup and DPR2 were all potentially bias high, since the results were less than five times 
that found in the field blank.  In  event 2 collected April 1, 2010, the Blank contained a detected 
result for naphthalene and the associated field samples SD8(1), SD8(1)-Dup and DPR2 were all 
potentially bias high, since the results were less than five times that found in the field blank.  In 
event 3 collected October 30, 2010, the Field Blank contained detections that were all below the 
reporting limit.  In event 4 collected December 20, 2010, the Field Blank contained a detected result 



QA Summary Chollas WER January 2010/January 2011  
Weston Solutions, Inc. 
 

for Permethrin and the associated field samples CC-SD8(1), DPR2, and DPR2-Duplicate were all 
potentially bias high, since the results were less than five times that found in the field blank.  All of 
these samples were all qualified with a BS-H that is suspect, since the recovery of the associated 
BS/LCS was over the control limit. 
Contamination associated with field blank samples created in the bioassay laboratory are 
summarized in Table 2. Total copper and total zinc exhibited potential bias, however, the 
corresponding dissolved concentrations were not affected. 

Method Detection Limits (MDLs) / Reporting Limits (RLs) 
Laboratory MDLs/RLs for the target analytes measured in the samples met the data quality 
objectives.  At the start of the project after the first event, the original laboratory went out of 
business due to financial issues.  In response, Weston shifted these chemical analyses to 
EnviroMatrix Analytical and Weck Laboratories Inc.  Adjustments in the detection limits had to be 
made, but the MDLs and the RLs still met the data quality objectives.  The Water Quality Bench 
Marks and the Water Effect Ratio Concentration Curves were well above the detection limits. 

Accuracy 
A QC summarization of the accuracy of the surrogate results is presented in Table 3 and the 
accuracy and precision results of matrix spikes are presented in Table 4. 
 
All surrogate results (Table 3) met acceptability limits except the parameters that were qualified in 
the table.  
 
The surrogate d10-Acenaphthene was below the criteria on sample CC-SD8(1) composite and the 
surrogate d12-Chrysene exceeded the criteria on sample SD8(1)-dup in sampling on February 
27,2010.  d12-Chrysene exceeded the criteria on samples DPR2 and SD8(1)-dup in sampling on 
April 1, 2010.  All four of these surrogates were qualified by the laboratory as being out of control 
due to matrix interference.  The samples did not require any other clarification due to the other 
surrogates meeting the criteria. 
 
For organophosphorus pesticides, the surrogate1,3-Dimethyl-2-NB was below the criteria for sample 
DPR2 and exceeded the criteria for sample Field Blank-103010.  Triphenyl phosphate exceeded the 
criteria on the following samples CC-SD8 (1), CC-SD8 (1)-DUP, DPR2, and Field Blank-103010.  
For Polynuclear Aromatic Hydrocarbons (PAHs), the surrogate Terphenyl-dl4 exceeded the criteria 
on samples CC-SD8 (1)-DUP and DPR2. For Pyrethroids by NCI, the surrogate Triphenyl phosphate 
was below the criteria for the following samples CC-SD8 (1), CC-SD8 (1) DUP, and DPR2.  All of 
these samples from sampling event 3 (October 30, 2010) were qualified by the laboratory as being 
out of control due to matrix interference and required no further clarification. 
 
For the Pyrethroids by NCI, the surrogate Triphenyl phosphate exceeded the criteria for the 
following samples CC-SD8 (1), DPR2, DPR2-Duplicate, and Field Blank-122010 from sampling on 
December 20, 2010.  All of these samples were qualified by the laboratory as being outside of the 
established control limits due to matrix interference and required no further clarification. 
 
The matrix spike samples (Table 4) met accuracy and precision acceptability requirements with the 
exception of the parameters that were qualified in the table.   
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For sampling on April 1, 2010 (event 2), samples DPR2-Zn-E2-I-T-100 and DPR2-Zn-E2-I-T-100 
for total zinc and sample DPR2-Zn-E2-I-T-100 for total copper exceeded the acceptance criteria due 
to sample non-homogeneity and were appropriately qualified. 
 
In sampling events on October 30, 2010 and December 20, 2010,the matrix spike and matrix spike 
duplicate were analyzed on non project specific samples and were qualified appropriately, which did 
not require any further qualifications on the project samples. 
 

Precision 
 
A QC summarization of the precision of the lab duplicate results is presented in Table 5, a summary 
of the field duplicate results is presented in Table 6, and a summary the field duplicate results on the 
bioassay created samples is presented in Table 7.  An insufficient extraction technique was identified 
for the Pyrethroid method.  The laboratory identified the need to use liquid-liquid extraction (EPA 
3510) as a possible extraction going forward for this method.  The correction action letter is attached 
as attachment 1. 
 
The laboratory duplicates (Table 5) met the precision acceptability requirements with the exception 
of the parameters that were qualified in the table.   
 
For laboratory replicates, the relative percent difference (RPD) was high for sulfate by IC for the 
Blank collected April 1, 2010 (event 2) due to the results being lower than 10 times the MDL. RPDs 
for the laboratory duplicates were elevated for February 27, 2010 sample DPR2-E1-I-T-O  for total 
copper, lead, and zinc, DPR2-E1-I-T-O for total zinc, and DPR2-Cu-E1-I-T-6 and DPR2-E1-I-T-O 
for total copper due to non-homogeneity of the samples and were each qualified by the laboratory 
with QR-02.   
 
For amples collected on April 1, 2010 for total zinc, the RPDs for the laboratory duplicates were 
elevated for DPR2-Zn-E2-I-T-100, SD8(1)-Zn-E2-F-T-100-DUP, and DPR2-Zn-E2-I-T-100 due to 
suspected sample contamination for this analyte. Laboratory duplicate RPDs were elevated due to 
non-homogeneity of the April 1, 2010 samples for DPR2-Zn-E2-I-T-560 for total zinc and copper 
and for sample SD8(1)-Cu-E2-F-T-367.3 for total copper.  Each of these analytes was qualified by 
the laboratory with QR-02. 
 
For samples collected on October 30, 2010, the RPDs on the laboratory duplicates for total copper 
for samples DMW-Cu-E3-I-T-12 and SD8(1)-Cu-E3-I-T-204.1 and for total lead for sample SD8(1)-
Cu-E3-I-T-204.1 are not valid since both of the results are less than the reporting limit. 
 
For samples collected on December 20, 2010,  the RPDs on the laboratory duplicates for total 
copper, lead, and zinc for sample MB-E4-I-T-1 and for total copper for MB-E4-I-T-1 and SD8(1)-
Cu-E4-I-T-10.8, and for total zinc for sample SD8(1)-Cu-E4-I-T-10.8 are not valid since both of the 
results are less than the reporting limit. 
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The field duplicates (Table 6) met the precision acceptability requirements with the exception of the 
parameters that were qualified in the table.   
 
The precision between field duplicate pairs met the project criteria with the following exceptions as 
noted in Table 6.  For SD8(1) and its field duplicates collected on April 1, 2010,  PAHs had an 
elevated RPD for perylene of 35-percent, 2,3,5-trimethylnaphthalene of 69-percent, and 
benzo[k]fluoranthene of 38-percent.  For the same sample, the chlorinated pesticides exceeded the 
RPD limit for chlordane-alpha of 63-percent and chlordane-gamma of 57-percent, and the 
pyrethroids by NCI exceeded the RPD limit for Cyfluthrin by NCI of 35-percent, Cypermethrin by 
NCI of 32-percent, Esfenvalerate by NCI of 82-percent, and L-Cyhalothrin by NCI of 71-percent.   
 
For sample CC-SD8 (1) collected on October 30, 2010, for malathion the RPD was 58-percent and 
for benzo(a)anthracene was 72-percent.   
 
For sample DPR2 collected on December 20, 2010, for Permethrin the RPD was 31-percent. 
 
Field duplicates of the bioassay generated pairs (Table 7) met the precision acceptability 
requirements with the exception of the parameters that were qualified in the table.   
 
The precision between the bioassay created field duplicate pairs met the project criteria with the 
following exceptions as presented in Table 7.  Also in April 1, 2010 sample MB-E2-I-T-1 for total 
copper the RPD was 120-percent, MB-E2-F-T-1 for total copper the RPD was 67-percent and the 
total zinc was 53-percent.   
 
For October 30, 2010 sample MB-E3-F-T-1 for total lead the RPD was 67-percent and for total zinc 
the RPD was 52-percent.  For total copper the RPD for sample MB-E3-F-T-1 was 60-percent and for 
MB-E3-I-T-2 the RPD was 40-percent.   
 
For sample MB-E4-I-T-1 collected on December 20, 2010, for total zinc the RPD was 95-percent 
and for SD8(1)-Zn-E4-I-T-100 for total zinc the RPD was 53-percent.  
 
 
.  
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February 15th, 2011 
 
David S. Renfrew 
Weston Solutions, Inc. 
2433 Impala Drive, 
Carlsbad, CA 92010 
 
 
Dear Mr. Renfrew 
 
An internal investigation was conducted regarding low recoveries and 
inconsistent results in the analysis of Pyrethroids in water samples 
submitted by Weston Solutions, Inc.  
 
Two identical sets of samples, including method blank, blank spike and 
matrix spike (Weston sample was used), were prepared. One set of 
samples were extracted using liquid-liquid technique (EPA 3510) while 
another set were extracted using solid phase extraction technique (EPA 
3535). Both sets of samples were analyzed by GC/MS with negative CI. 

  
After careful evaluation of the analytical results from both sets of samples, 
we found that the recoveries of blank spike using both extraction 
techniques are very similar (> 80%R), while the recoveries of over 70% of 
the analytes in matrix spike using liquid-liquid extraction are about 50% 
higher than those using solid phase extraction.  For example, the 
recoveries for Bifenthrin, that was one of the analyte of interest, were 
109%R and 43%R in matrix spike for liquid-liquid and solid phase 
extraction respectively.  
 
Although this investigation may not represent every single sample matrix 
received in the past, it is evident that solid phase extraction technique was 
not suitable for water samples, especially for samples with high TSS (Total 
Suspended Solids).  
 
To help prevent future occurrences of this situation, our SOP has been 
changed to adopt liquid-liquid extraction (EPA 3510) for analysis of 
Pyrethroids in water samples by GC/MS with negative CI. 
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Weck Laboratories deeply regrets and apologizes for the situation that was 
caused by inefficient extraction technique and will work hard to make the 
necessary adjustments to prevent their reoccurrence.  If there are any 
further questions or concerns, please do not hesitate to contact me. 
 
 
 
 
 
Sincerely, 
  
 

 
Alan Ching 
QA Manager 
Weck Laboratories, Inc. 
P: (626) 336-2139 
F: (626) 336-2634 
alan.ching@wecklabs.com 
www.wecklabs.com 
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Appendix Table E‐2‐1.  Analytical QA/QC Summary for Definitive WER Tests

Batch Event Laboratory Group Method Fraction Blank 1 Blank 2
Lab 

Control 
Spike 1

Lab 
Control 
Spike 2

Lab 
Control 
Spike 3

Lab 
Control 
Spike 4

Matrix 
Spike

Matrix 
Spike Dup

Lab 
Duplicate

WST057‐10 1 CRG Aroclor PCBs EPA 625m Total 1
WST057‐10 1 CRG Chlorinated Pesticides EPA 625m Total 1 1 1
WST057‐10 1 CRG Chlorinated Pesticides EPA 625mNCI Total 1 1 1
WST057‐10 1 CRG General Chemistry EPA 300.0 NA 1 1 1
WST057‐10 1 CRG General Chemistry SM 2320 B NA 1 1 1 1 1 1
WST057‐10 1 CRG General Chemistry SM 2340 B NA 1 1
WST057‐10 1 CRG General Chemistry SM 4500‐S2 D NA 1 1 1 1 1 1
WST057‐10 1 CRG General Chemistry SM 5310 B NA 1 1 1
WST057‐10 1 CRG Organophosphorus Pesticides EPA 625m Total 1 1 1
WST057‐10 1 CRG PCB Congeners EPA 625m Total 1 1 1
WST057‐10 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Total 1 1 1
WST057‐10 1 CRG Pyrethroids by NCI EPA 625mNCI Total 1 1 1
WST057‐10 1 CRG Trace Metals EPA 200.8m Dissolved 1 1 1 1
WST057‐10 1 CRG Trace Metals EPA 200.8m Total 1 1
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Total 1 1 1
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625mNCI Total 1 1 1
WST057‐10b 1 CRG General Chemistry EPA 300.0 NA 1 1 1 1 1 1 1 1 1
WST057‐10b 1 CRG General Chemistry SM 2320 B NA 1 1 1
WST057‐10b 1 CRG General Chemistry SM 2340 B NA 1 1
WST057‐10b 1 CRG General Chemistry SM 2540 C NA 1 1 1 1
WST057‐10b 1 CRG General Chemistry SM 2540 D NA 1 1
WST057‐10b 1 CRG General Chemistry SM 4500‐NH3 F NA 1 1 1 1 1 1
WST057‐10b 1 CRG General Chemistry SM 5310 B NA 1 1 1 1 1 1
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Total 1 1 1
WST057‐10b 1 CRG PCB Congeners EPA 625m Total 1 1 1
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Total 1 1
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Total 1 1 1
WST057 10b 1 CRG T M t l EPA 200 8 Di l d 1 1 1 1WST057‐10b 1 CRG Trace Metals EPA 200.8m Dissolved 1 1 1 1
WST057‐10b 1 CRG Trace Metals EPA 200.8m Total 1 1
WST057‐10c 1 CRG General Chemistry EPA 300.0 NA 1 1 1
WST057‐10c 1 CRG General Chemistry SM 2320 B NA 1 1 1
WST057‐10c 1 CRG General Chemistry SM 2340 B NA 1 1
WST057‐10c 1 CRG General Chemistry SM 2540 C NA 1 1 1 1
WST057‐10c 1 CRG Trace Metals EPA 200.8m Dissolved 1 1 1 1
WST057‐10c 1 CRG Trace Metals EPA 200.8m Total 1 1
WST057‐10d 2 CRG Aroclor PCBs EPA 625m Total 1
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Total 1 1 1
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625mNCI Total 1 1 1
WST057‐10d 2 CRG General Chemistry EPA 300.0 NA 1 1 1 1 1 1 2 2 2
WST057‐10d 2 CRG General Chemistry SM 2320 B NA 1 1 1 1 1 1
WST057‐10d 2 CRG General Chemistry SM 2340 B NA 1
WST057‐10d 2 CRG General Chemistry SM 2540 C NA 1 1 1 1
WST057‐10d 2 CRG General Chemistry SM 2540 D NA 1 1
WST057‐10d 2 CRG General Chemistry SM 4500‐NH3 F NA 1 1 1
WST057‐10d 2 CRG General Chemistry SM 5310 B NA 1 1 1 1 1 1
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Total 1 1 1
WST057‐10d 2 CRG PCB Congeners EPA 625m Total 1 1 1
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Total 1 1 1
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Total 1 1 1
WST057‐10d 2 CRG Trace Metals EPA 200.8m Dissolved 1 1 1
WST057‐10d 2 CRG Trace Metals EPA 200.8m Total 1 1
WST057‐10e 2 CRG General Chemistry EPA 300.0 NA 1 1 1 1 1 1
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Batch Event Laboratory Group Method Fraction Blank 1 Blank 2
Lab 

Control 
Spike 1

Lab 
Control 
Spike 2

Lab 
Control 
Spike 3

Lab 
Control 
Spike 4

Matrix 
Spike

Matrix 
Spike Dup

Lab 
Duplicate

WST057‐10e 2 CRG General Chemistry SM 2320 B NA 1 1 1 1 1 1
WST057‐10e 2 CRG General Chemistry SM 2340 B NA 1
WST057‐10e 2 CRG General Chemistry SM 2540 C NA 1 1 1
WST057‐10e 2 CRG Trace Metals EPA 200.8m Dissolved 1 1 1 1 1
WST057‐10e 2 CRG Trace Metals EPA 200.8m Total 1
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.7 Total 1 1
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 1 1 1
10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 2 2 2
10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 3 2 2
10C0119 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10C0119 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 2 1 1
10C0120 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10C0120 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 1 1 1
10C0121 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10C0121 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 1 1 1
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.7 Total 1 1
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 2 1 1
10D0127 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 1
10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
10D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10D0130 2 E i M t i A l ti l I T M t l EPA 200 8 T t l 1 1 1 2 1 110D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 2 1 1
10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 2 1 1

10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 2 1 1
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 2 1 1
10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2

10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 3 3 3 6 3 3
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 3 2 2
10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 1 1 1 2 1 1
10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 1 1 1 1 1 1
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
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Lab 

Control 
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10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 3 3 3 3 3 3
10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Dissolved 2 2 2 2 2 2
10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Total 2 2 2 4 2 2
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 NA 2 2 1 1
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 300.0 NA 1 1 2 2
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 350.1 NA 1 1 2 2
0K01019 3 Weck Laboratories, Inc General Chemistry SM 2320B NA 2 2 2
0K01019 3 Weck Laboratories, Inc General Chemistry SM2540C NA 1 1 2
0K01019 3 Weck Laboratories, Inc General Chemistry SM2540D NA 1 2
0K01019 3 Weck Laboratories, Inc General Chemistry SM5310C NA 2 2 1 1 1
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M NA 1 1 1 1
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM NA 1 1 1
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM NA 1 1 1 1
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM NA 1 1 1
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 Total 1 1 1 1
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Dissolved 1 1
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Total 1 1 2 2
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Dissolved 1 1 1 1
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Total 1 1 1 1
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 NA 1 1 1
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 300.0 NA 1 1 2 2
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 350.1 NA 1 1 2 2
0L21055 4 Weck Laboratories, Inc General Chemistry SM 2320B NA 2 2 2
0L21055 4 Weck Laboratories, Inc General Chemistry SM2540C NA 1 1 2
0L21055 4 Weck Laboratories, Inc General Chemistry SM2540D NA 1 2
0L21055 4 Weck Laboratories, Inc General Chemistry SM5310C NA 2 2 1 1 1
0L21055 4 W k L b t i I O h h P ti id 625M NA 1 1 10L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M NA 1 1 1
0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM NA 1 1 1
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM NA 1 1 1
0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM NA 1 1 1
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 Total 1 1 1 1
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Dissolved 1 1 1 1
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Total 1 1 1 1
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Dissolved 1 1 1 1
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Total 1 1 1 1
1B03019 4 Weck Laboratories, Inc General Chemistry EPA 300.0 NA 1 1 2 2
1B03019 4 Weck Laboratories, Inc General Chemistry SM 2320B NA 1 1 1
1B03019 4 Weck Laboratories, Inc General Chemistry SM5310C NA 1 1 1
1B03019 4 Weck Laboratories, Inc Trace Metals EPA 200.7 Total 1 1 1 1

1012004‐001 3 Physis Pyrethroids EPA625NCI Total 1 1 1
1012004‐002 4 Physis Pyrethroids EPA625NCI Total 1 1 1 1



Appendix Table E‐2‐2.  Definitive WER Trace Metal Laboratory Blank Results

Sample Date Collected
Copper, 
Dissolved 

ug/L

Copper, 
Total ug/L

Lead, 
Dissolved 

ug/L

Lead, Total 
ug/L

Zinc, 
Dissolved 

ug/L

Zinc, Total 
ug/L

MB‐E2‐I‐D‐1 4/2/2010  <1 <1 <0.3
MB‐E2‐I‐D‐1 4/6/2010 (retest) <1
MB‐E2‐I‐D‐2 4/2/2010  <1 <1 0.8 J
MB‐E2‐I‐T‐1 4/2/2010  4 J 0.2 J 15 J
MB‐E2‐I‐T‐1 4/6/2010 (retest) 8 J
MB‐E2‐I‐T‐2 4/2/2010  1 J <0.1 15 J
MB‐E2‐F‐D‐1 4/4/2010  <1 <1 <0.3
MB‐E2‐F‐D‐1 4/8/2010 (retest) <1
MB‐E2‐F‐D‐2 4/4/2010  <1 <1 <0.3
MB‐E2‐F‐T‐1 4/4/2010  2 J 0.2 J 13 J
MB‐E2‐F‐T‐1 4/8/2010 (retest) 3 J
MB‐E2‐F‐T‐2 4/4/2010  1 J 0.2 J 32 
MB‐E3‐I‐D‐1 10/31/2010  <1 <1 1 J
MB‐E3‐I‐D‐2 10/31/2010  <1 <1 1 J
MB‐E3‐I‐T‐1 10/31/2010  2 J <0.1 6 J
MB‐E3‐I‐T‐2 10/31/2010  3 J .1 J 7 J
MB‐E3‐F‐D‐1 11/2/2010  <1 <1 <0.3
MB‐E3‐F‐D‐2 11/2/2010  <1 <1 1 J
MB‐E3‐F‐T‐1 11/2/2010  1 J .2 J 12 J
MB‐E3‐F‐T‐2 11/2/2010  1 J .1 J 7 J
MB‐E4‐I‐D‐1 12/21/2010  <1 <1 1 J
MB‐E4‐I‐D‐2 12/21/2010  <1 <1 .6 J
MB‐E4‐I‐T‐1 12/21/2010  106 12 J 89 J
MB‐E4‐I‐T‐2 12/21/2010  95 J 14 J 251
MB‐E4‐F‐D‐1 12/23/2010  <1 <1 1 J
MB‐E4‐F‐D‐2 12/23/2010  <1 <1 1 J
MB‐E4‐F‐T‐1 12/23/2010  2 J <0.1 4 J
MB‐E4‐F‐T‐2 12/23/2010 <.2 <0.1 3 J

< = result are less than the method detection limit
J = Detected but below the Reporting Limit; therefore,result is an estimated concentration.

* Method blanks were not collected during Event 1 at Weston's Laboratory .

Bold values exceed laboratory QA/QC criteria; howver all apply to total metals concs., not used for WER calculations.



Appendix Table E‐2‐3.  Definitive WER Analytical Surrugate Recoveries

Batch Event Laboratory Group Method Parameter Sample ID
Percent 
Recovery 

%

Surrogate 
Limits (%)

Accuracy 
Accept

Qualifier

WST057‐10 1 CRG Chlorinated Pesticides EPA 625m (PCB030) CC‐SD8(1) Comp 98 41 ‐ 139% Pass
WST057‐10 1 CRG Chlorinated Pesticides EPA 625m (PCB112) CC‐SD8(1) Comp 80 52 ‐ 144% Pass
WST057‐10 1 CRG Chlorinated Pesticides EPA 625m (PCB198) CC‐SD8(1) Comp 85 55 ‐ 146% Pass
WST057‐10 1 CRG Chlorinated Pesticides EPA 625m (TCMX) CC‐SD8(1) Comp 89 27 ‐ 140% Pass
WST057‐10 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) CC‐SD8(1) Comp 50 63 ‐ 111% Fail M4
WST057‐10 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) CC‐SD8(1) Comp 76 61 ‐ 127% Pass
WST057‐10 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) CC‐SD8(1) Comp 114 56 ‐ 139% Pass
WST057‐10 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) CC‐SD8(1) Comp 85 41 ‐ 133% Pass
WST057‐10 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) CC‐SD8(1) Comp 51 30 ‐ 114% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB030) DPR2 95 41 ‐ 139% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB030) SD8(1) 99 41 ‐ 139% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB030) SD8(1)‐blank 92 41 ‐ 139% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB030) SD8(1)‐dup 98 41 ‐ 139% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB112) DPR2 95 52 ‐ 144% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB112) SD8(1) 93 52 ‐ 144% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB112) SD8(1)‐blank 95 52 ‐ 144% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB112) SD8(1)‐dup 100 52 ‐ 144% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB198) DPR2 87 55 ‐ 146% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB198) SD8(1) 90 55 ‐ 146% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB198) SD8(1)‐blank 88 55 ‐ 146% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (PCB198) SD8(1)‐dup 84 55 ‐ 146% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (TCMX) DPR2 91 27 ‐ 140% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (TCMX) SD8(1) 99 27 ‐ 140% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (TCMX) SD8(1)‐blank 90 27 ‐ 140% Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m (TCMX) SD8(1)‐dup 91 27 ‐ 140% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) DPR2 75 27 ‐ 123% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) SD8(1) 81 27 ‐ 123% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) SD8(1)‐blank 74 27 ‐ 123% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) SD8(1)‐dup 75 27 ‐ 123% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) DPR2 89 61 ‐ 127% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) SD8(1) 91 61 ‐ 127% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) SD8(1)‐blank 83 61 ‐ 127% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) SD8(1)‐dup 88 61 ‐ 127% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) DPR2 119 56 ‐ 139% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) SD8(1) 120 56 ‐ 139% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) SD8(1)‐blank 118 56 ‐ 139% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) SD8(1)‐dup 159 56 ‐ 139% Fail M4
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) DPR2 85 41 ‐ 133% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) SD8(1) 94 41 ‐ 133% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) SD8(1)‐blank 90 41 ‐ 133% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) SD8(1)‐dup 90 41 ‐ 133% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) DPR2 58 30 ‐ 114% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) SD8(1) 66 30 ‐ 114% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) SD8(1)‐blank 57 30 ‐ 114% Pass
WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) SD8(1)‐dup 61 30 ‐ 114% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB030) Blank 96 41 ‐ 139% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB030) DPR2 112 41 ‐ 139% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB030) SD8(1) 96 41 ‐ 139% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB030) SD8(1)‐dup 106 41 ‐ 139% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB112) Blank 92 52 ‐ 144% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB112) DPR2 107 52 ‐ 144% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB112) SD8(1) 107 52 ‐ 144% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB112) SD8(1)‐dup 119 52 ‐ 144% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB198) Blank 80 55 ‐ 146% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB198) DPR2 83 55 ‐ 146% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB198) SD8(1) 82 55 ‐ 146% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (PCB198) SD8(1)‐dup 90 55 ‐ 146% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (TCMX) Blank 89 27 ‐ 140% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (TCMX) DPR2 101 27 ‐ 140% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (TCMX) SD8(1) 87 27 ‐ 140% Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m (TCMX) SD8(1)‐dup 103 27 ‐ 140% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) Blank 78 27 ‐ 123% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) DPR2 88 27 ‐ 123% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) SD8(1) 79 27 ‐ 123% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Acenaphthene) SD8(1)‐dup 94 27 ‐ 123% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) Blank 87 61 ‐ 127% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) DPR2 98 61 ‐ 127% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) SD8(1) 92 61 ‐ 127% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d10‐Phenanthrene) SD8(1)‐dup 102 61 ‐ 127% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) Blank 120 56 ‐ 139% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) DPR2 148 56 ‐ 139% Fail M4
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) SD8(1) 134 56 ‐ 139% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Chrysene) SD8(1)‐dup 152 56 ‐ 139% Fail M4
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) Blank 83 41 ‐ 133% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) DPR2 89 41 ‐ 133% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) SD8(1) 87 41 ‐ 133% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d12‐Perylene) SD8(1)‐dup 91 41 ‐ 133% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) Blank 57 30 ‐ 114% Pass



Appendix Table E‐2‐3.  Definitive WER Analytical Surrugate Recoveries

Batch Event Laboratory Group Method Parameter Sample ID
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WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) DPR2 68 30 ‐ 114% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) SD8(1) 64 30 ‐ 114% Pass
WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m (d8‐Naphthalene) SD8(1)‐dup 78 30 ‐ 114% Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl CC‐SD8 (1) 54 0.1 ‐ 154 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl CC‐SD8 (1)‐DUP 54 0.1 ‐ 154 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl DPR2 56 0.1 ‐ 154 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl Field Blank‐103010 34 0.1 ‐ 154 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene CC‐SD8 (1) 71 26 ‐ 131 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene CC‐SD8 (1)‐DUP 72 26 ‐ 131 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene DPR2 68 26 ‐ 131 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene Field Blank‐103010 69 26 ‐ 131 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB CC‐SD8 (1) 117 73 ‐ 136 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB CC‐SD8 (1)‐DUP 131 73 ‐ 136 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB DPR2 60 73 ‐ 136 Fail S‐04
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB Field Blank‐103010 150 73 ‐ 136 Fail S‐04
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate CC‐SD8 (1) 458 71 ‐ 150 Fail S‐04
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate CC‐SD8 (1)‐DUP 751 71 ‐ 150 Fail S‐04
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate DPR2 676 71 ‐ 150 Fail S‐04
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate Field Blank‐103010 347 71 ‐ 150 Fail S‐04
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl CC‐SD8 (1) 68 51 ‐ 139 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl CC‐SD8 (1)‐DUP 78 51 ‐ 139 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl DPR2 75 51 ‐ 139 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl Field Blank‐103010 79 51 ‐ 139 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 CC‐SD8 (1) 68 51 ‐ 143 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 CC‐SD8 (1)‐DUP 79 51 ‐ 143 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 DPR2 73 51 ‐ 143 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 Field Blank‐103010 79 51 ‐ 143 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 CC‐SD8 (1) 101 19 ‐ 134 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 CC‐SD8 (1)‐DUP 145 19 ‐ 134 Fail S‐04
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 DPR2 138 19 ‐ 134 Fail S‐04
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 Field Blank‐103010 115 19 ‐ 134 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate CC‐SD8 (1) 14 70 ‐ 130 Fail S‐04
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate CC‐SD8 (1)‐DUP 12 70 ‐ 130 Fail S‐04
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate DPR2 17 70 ‐ 130 Fail S‐04
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate Field Blank‐103010 98 70 ‐ 130 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl CC‐SD8 (1) 47 0.1 ‐ 154 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl DPR2 46 0.1 ‐ 154 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl DPR2‐Duplicate 48 0.1 ‐ 154 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Decachlorobiphenyl Field Blank‐122010 65 0.1 ‐ 154 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene CC‐SD8 (1) 52 26 ‐ 131 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene DPR2 59 26 ‐ 131 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene DPR2‐Duplicate 57 26 ‐ 131 Pass
0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 Tetrachloro‐meta‐xylene Field Blank‐122010 92 26 ‐ 131 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB CC‐SD8 (1) 107 73 ‐ 136 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB DPR2 96 73 ‐ 136 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB DPR2‐Duplicate 103 73 ‐ 136 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M 1,3‐Dimethyl‐2‐NB Field Blank‐122010 97 73 ‐ 136 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate CC‐SD8 (1) 97 71 ‐ 150 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate DPR2 96 71 ‐ 150 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate DPR2‐Duplicate 97 71 ‐ 150 Pass
0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Triphenyl phosphate Field Blank‐122010 91 71 ‐ 150 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl CC‐SD8 (1) 71 51 ‐ 139 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl DPR2 79 51 ‐ 139 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl DPR2‐Duplicate 85 51 ‐ 139 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Fluorobiphenyl Field Blank‐122010 97 51 ‐ 139 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 CC‐SD8 (1) 68 51 ‐ 143 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 DPR2 73 51 ‐ 143 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 DPR2‐Duplicate 81 51 ‐ 143 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Nitrobenzene‐d5 Field Blank‐122010 90 51 ‐ 143 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 CC‐SD8 (1) 82 19 ‐ 134 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 DPR2 87 19 ‐ 134 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 DPR2‐Duplicate 90 19 ‐ 134 Pass
0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Terphenyl‐dl4 Field Blank‐122010 107 19 ‐ 134 Pass
0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate CC‐SD8 (1) 1400 70 ‐ 130 Fail S‐04
0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate DPR2 872 70 ‐ 130 Fail S‐04
0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate DPR2‐Duplicate 769 70 ‐ 130 Fail S‐04
0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Triphenyl phosphate Field Blank‐122010 280 70 ‐ 130 Fail S‐04

Glossary of CRG Laboratory Flags

M4 ‐ Spike or surrogate compound recovery was out of control due to matrix interference.
The associated method blank spike or surrogate compound was in control and therefore the sample data was reported without further clarification

Glossary of WECK Laboratory Flags

S‐04 ‐ The surrogate recovery for this sample is outside of established control limits due to possible sample matrix effect.
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WST057‐10d 2 CRG General Chemistry EPA 300.0 7019010 Blank Sulfate by IC NA 98 90 70 ‐ 130% Pass 9 30 Pass
WST057‐10e 2 CRG General Chemistry EPA 300.0 7004012 DMW Chloride by IC NA 101 122 76 ‐ 117% Pass 19 30 Pass
WST057‐10e 2 CRG General Chemistry EPA 300.0 7019012 DMW Sulfate by IC NA 100 103 70 ‐ 130% Pass 3 30 Pass
WST057‐10d 2 CRG General Chemistry EPA 300.0 7004011 SD8(1) Chloride by IC NA 98 100 76 ‐ 117% Pass 2 30 Pass
WST057‐10d 2 CRG General Chemistry EPA 300.0 7019011 SD8(1) Sulfate by IC NA 94 90 70 ‐ 130% Pass 4 30 Pass
WST057‐10b 1 CRG General Chemistry EPA 300.0 7004002 SD8(1)‐blank Chloride by IC NA 98 100 76 ‐ 117% Pass 2 30 Pass
WST057‐10b 1 CRG General Chemistry EPA 300.0 7019002 SD8(1)‐blank Sulfate by IC NA 118 118 70 ‐ 130% Pass 0 30 Pass
WST057‐10 1 CRG General Chemistry SM 2320 B 6927001 CC‐SD8(1) Comp Total Alkalinity NA 106 102 70 ‐ 130% Pass 4 30 Pass
WST057‐10e 2 CRG General Chemistry SM 2320 B 7227001 DMW Total Alkalinity NA 104 104 70 ‐ 130% Pass 0 30 Pass
WST057‐10d 2 CRG General Chemistry SM 2320 B 7027007 SD8(1) Total Alkalinity NA 89 95 70 ‐ 130% Pass 7 30 Pass
WST057‐10b 1 CRG General Chemistry SM 4500‐NH3 F 7002002 DPR2 Ammonia‐N NA 94 102 70 ‐ 130% Pass 8 30 Pass
WST057‐10 1 CRG General Chemistry SM 4500‐S2 D 6920001 CC‐SD8(1) Comp Total Sulfides NA 60 ‐ 140% Pass 0 30 Pass
WST057‐10b 1 CRG General Chemistry SM 5310 B 7028001 DPR2 Dissolved Organic Carbon NA 96 96 50 ‐ 150% Pass 0 30 Pass
WST057‐10d 2 CRG General Chemistry SM 5310 B 7028017 SD8(1) Total Organic Carbon NA 95 87 50 ‐ 150% Pass 9 30 Pass
WST057‐10 1 CRG Trace Metals EPA 200.8m 22089 CC‐SD8(1) Comp Copper (Cu) Dissolved 98 98 55 ‐ 132% Pass 0 30 Pass
WST057‐10 1 CRG Trace Metals EPA 200.8m 22089 CC‐SD8(1) Comp Lead (Pb) Dissolved 108 107 76 ‐ 120% Pass 1 30 Pass
WST057‐10 1 CRG Trace Metals EPA 200.8m 22089 CC‐SD8(1) Comp Zinc (Zn) Dissolved 104 104 67 ‐ 141% Pass 0 30 Pass
WST057‐10c 1 CRG Trace Metals EPA 200.8m 22144 DMW Copper (Cu) Dissolved 102 103 55 ‐ 132% Pass 1 30 Pass
WST057‐10c 1 CRG Trace Metals EPA 200.8m 22144 DMW Lead (Pb) Dissolved 104 106 76 ‐ 120% Pass 2 30 Pass
WST057‐10c 1 CRG Trace Metals EPA 200.8m 22144 DMW Zinc (Zn) Dissolved 110 110 67 ‐ 141% Pass 0 30 Pass
WST057‐10e 2 CRG Trace Metals EPA 200.8m 23023 QAQC Copper (Cu) Dissolved 93 93 55 ‐ 132% Pass 0 30 Pass
WST057‐10e 2 CRG Trace Metals EPA 200.8m 23023 QAQC Lead (Pb) Dissolved 110 109 76 ‐ 120% Pass 0 30 Pass
WST057‐10e 2 CRG Trace Metals EPA 200.8m 23023 QAQC Zinc (Zn) Dissolved 89 87 67 ‐ 141% Pass 0 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m 22144 SD8(1) Copper (Cu) Dissolved 105 105 55 ‐ 132% Pass 0 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m 22144 SD8(1) Lead (Pb) Dissolved 101 103 76 ‐ 120% Pass 2 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m 22144 SD8(1) Zinc (Zn) Dissolved 114 113 67 ‐ 141% Pass 1 30 Pass
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030122 DMW‐E1‐I‐D‐0 Copper, Dissolved Dissolved 93 94 70 ‐130 Pass 1 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030122 DMW‐E1‐I‐D‐0 Lead, Dissolved Dissolved 96 99 75 ‐125 Pass 3 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030122 DMW‐E1‐I‐D‐0 Zinc, Dissolved Dissolved 99 100 70 ‐130 Pass 1 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030237 DPR2‐E1‐I‐T‐O Copper, Total Total 88 89 70 ‐130 Pass 2 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030237 DPR2‐E1‐I‐T‐O Lead, Total Total 92 95 70 ‐130 Pass 3 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030237 DPR2‐E1‐I‐T‐O Zinc, Total Total 121 122 70 ‐130 Pass 0.7 20 Pass
10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030122 DMW‐E1‐I‐D‐0 Copper, Dissolved Dissolved 93 94 70 ‐130 Pass 1 20 Pass
10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030237 DPR2‐E1‐I‐T‐O Copper, Total Total 88 89 70 ‐130 Pass 2 20 Pass
10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030241 DPR2‐Cu‐E1‐I‐D‐6 Copper, Dissolved Dissolved 103 101 70 ‐130 Pass 2 20 Pass
10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030312 DPR2‐Cu‐E1‐I‐T‐6 Copper, Total Total 94 90 70 ‐130 Pass 4 20 Pass
10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030122 DMW‐E1‐I‐D‐0 Zinc, Dissolved Dissolved 99 100 70 ‐130 Pass 1 20 Pass
10C0052 1 EnviroMatrix Analytical Inc Trace Metals EPA 200 8 0030237 DPR2‐E1‐I‐T‐O Zinc Total Total 121 122 70 ‐130 Pass 0 7 20 Pass10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030237 DPR2 E1 I T O Zinc, Total Total 121 122 70  130 Pass 0.7 20 Pass
10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0030904 10C0097‐04 * Zinc, Total Total 81 79 70 ‐130 Pass 0.9 20 Pass
10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0031017 SD8(1)‐Zn‐E1‐I‐D‐100 Zinc, Dissolved Dissolved 96 95 70 ‐130 Pass 0.4 20 Pass
10C0119 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0031003 DMW‐Cu‐E1‐F‐ T ‐3 Copper, Total Total 92 95 70 ‐130 Pass 4 20 Pass
10C0119 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0031023 DPR2‐Cu‐E1‐F‐ D ‐6 Copper, Dissolved Dissolved 97 97 70 ‐130 Pass 0.3 20 Pass
10C0120 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0031029 DPR2‐Zn‐E1‐F‐ T ‐560 Zinc, Total Total 87 88 70 ‐130 Pass 0.4 20 Pass
10C0120 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0031114 DPR2‐Zn‐E1‐F‐ D ‐56 Zinc, Dissolved Dissolved 109 123 70 ‐130 Pass 4 20 Pass
10C0121 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0031029 DPR2‐Zn‐E1‐F‐ T ‐560 Zinc, Total Total 87 88 70 ‐130 Pass 0.4 20 Pass
10C0121 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0031114 DPR2‐Zn‐E1‐F‐ D ‐56 Zinc, Dissolved Dissolved 109 123 70 ‐130 Pass 4 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0040928 DMW‐E2‐I‐D‐O Copper, Dissolved Dissolved 95 95 70 ‐130 Pass 0.5 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0040928 DMW‐E2‐I‐D‐O Lead, Dissolved Dissolved 103 104 75 ‐125 Pass 1 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0040928 DMW‐E2‐I‐D‐O Zinc, Dissolved Dissolved 101 102 70 ‐130 Pass 0.5 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041607 10D0298‐01 * Copper, Total Total 88 87 70 ‐130 Pass 0.9 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041607 10D0298‐01 * Lead, Total Total 89 90 70 ‐130 Pass 1 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041607 10D0298‐01 * Zinc, Total Total 86 87 70 ‐130 Pass 0.4 20 Pass
10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041339 DMW‐Zn‐E2‐F‐D‐18 Zinc, Dissolved Dissolved 104 103 70 ‐130 Pass 0.5 20 Pass
10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041340 DPR2‐Zn‐E2‐I‐D‐180 Zinc, Dissolved Dissolved 94 84 70 ‐130 Pass 2 20 Pass
10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041415 SD8(1)‐Zn‐E2‐F‐T‐100‐DUP Zinc, Total Total 105 107 70 ‐130 Pass 2 20 Pass
10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041417 DPR2‐Zn‐E2‐I‐T‐100 Zinc, Total Total 105 172 70 ‐130 Fail 40 20 Fail QM‐06
10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041340 DPR2‐Zn‐E2‐I‐D‐180 Zinc, Dissolved Dissolved 94 84 70 ‐130 Pass 2 20 Pass
10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041417 DPR2‐Zn‐E2‐I‐T‐100 Zinc, Total Total 105 172 70 ‐130 Fail 40 20 Fail QM‐06
10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041418 DPR2‐Zn‐E2‐I‐T‐560 Zinc, Total Total 110 117 70 ‐130 Pass 4 20 Pass
10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041535 DPR2‐Zn‐E2‐I‐D‐320 Zinc, Dissolved Dissolved 107 85 70 ‐130 Pass 3 20 Pass
10D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041331 SD8(1)‐Cu‐E2‐I‐D‐367.3 Copper, Dissolved Dissolved 79 111 70 ‐130 Pass 5 20 Pass
10D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041418 DPR2‐Zn‐E2‐I‐T‐560 Copper, Total Total 93 96 70 ‐130 Pass 4 20 Pass
10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041332 DMW‐Cu‐E2‐F‐D‐1.5 Copper, Dissolved Dissolved 92 93 70 ‐130 Pass 1 20 Pass
10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041506 SD8(1)‐Cu‐E2‐F‐T‐367.3 Copper, Total Total 95 104 70 ‐130 Pass 6 20 Pass

10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041507 DPR2‐Cu‐E2‐F‐T‐1190 Copper, Total Total 85 68 70 ‐130 Fail 8 20 Pass QM‐06
10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0041535 DPR2‐Zn‐E2‐I‐D‐320 Copper, Dissolved Dissolved 92 88 70 ‐130 Pass 3 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110814 DMW‐E3‐F‐T‐0 Copper, Total Total 83 81 70 ‐130 Pass 2 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110814 DMW‐E3‐F‐T‐0 Lead, Total Total 86 86 70 ‐130 Pass 0.3 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110814 DMW‐E3‐F‐T‐0 Zinc, Total Total 87 85 70 ‐130 Pass 2 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111030 DMW‐E3‐F‐D‐0 Copper, Dissolved Dissolved 92 91 70 ‐130 Pass 1 20 Pass
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10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111030 DMW‐E3‐F‐D‐0 Lead, Dissolved Dissolved 91 94 75 ‐125 Pass 2 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111030 DMW‐E3‐F‐D‐0 Zinc, Dissolved Dissolved 97 96 70 ‐130 Pass 0.8 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110815 SD8(1)‐CU‐E3‐F‐T‐113.4 Copper, Total Total 90 87 70 ‐130 Pass 3 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111030 DMW‐E3‐F‐D‐0 Copper, Dissolved Dissolved 92 91 70 ‐130 Pass 1 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111032 DPR2‐CU‐E3‐F‐D‐6 Copper, Dissolved Dissolved 88 85 70 ‐130 Pass 2 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110814 DMW‐E3‐F‐T‐0 Copper, Total Total 83 81 70 ‐130 Pass 2 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110815 SD8(1)‐CU‐E3‐F‐T‐113.4 Zinc, Total Total 94 91 70 ‐130 Pass 2 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110906 SD8(1)‐Zn‐E3‐F‐T‐56 Zinc, Total Total 75 89 70 ‐130 Pass 15 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111119 DPR2‐Zn‐E3‐F‐D‐32 Zinc, Dissolved Dissolved 103 96 70 ‐130 Pass 3 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111122 DPR2‐Zn‐E3‐I‐D‐32 Zinc, Dissolved Dissolved 76 97 70 ‐130 Pass 11 20 Pass

10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110906 SD8(1)‐Zn‐E3‐F‐T‐56 Copper, Total Total 85 87 70 ‐130 Pass 3 20 Pass
10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0110907 DMW‐Cu‐E3‐I‐T‐12 Copper, Total Total 86 85 70 ‐130 Pass 0.7 20 Pass
10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111024 SD8(1)‐Cu‐E3‐I‐T‐204.1 Copper, Total Total 97 100 70 ‐130 Pass 2 20 Pass
10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111137 DMW‐Cu‐E3‐I‐D‐1.5 Copper, Dissolved Dissolved 94 95 70 ‐130 Pass 2 20 Pass
10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111138 SD8(1)‐Zn‐E3‐I‐D‐560 Copper, Dissolved Dissolved 94 93 70 ‐130 Pass 0.9 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111024 SD8(1)‐Cu‐E3‐I‐T‐204.1 Copper, Total Total 97 100 70 ‐130 Pass 2 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111024 SD8(1)‐Cu‐E3‐I‐T‐204.1 Lead, Total Total 102 101 70 ‐130 Pass 1 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111024 SD8(1)‐Cu‐E3‐I‐T‐204.1 Zinc, Total Total 96 98 70 ‐130 Pass 2 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111030 DMW‐E3‐F‐D‐0 Copper, Dissolved Dissolved 92 91 70 ‐130 Pass 1 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111030 DMW‐E3‐F‐D‐0 Lead, Dissolved Dissolved 91 94 75 ‐125 Pass 2 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111030 DMW‐E3‐F‐D‐0 Zinc, Dissolved Dissolved 97 96 70 ‐130 Pass 0.8 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0121624 10L0364‐21 * Copper, Total Total 85 84 70 ‐130 Pass 2 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111024 SD8(1)‐Cu‐E3‐I‐T‐204.1 Zinc, Total Total 96 98 70 ‐130 Pass 2 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111105 DPR2‐Zn‐E3‐I‐T‐1000 Zinc, Total Total 92 90 70 ‐130 Pass 0.7 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111122 DPR2‐Zn‐E3‐I‐D‐32 Zinc, Dissolved Dissolved 76 97 70 ‐130 Pass 11 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0111138 SD8(1)‐Zn‐E3‐I‐D‐560 Zinc, Dissolved Dissolved 80 77 70 ‐130 Pass 0.3 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0122924 DMW‐Zn‐E4‐F‐T‐18 Zinc, Total Total 100 101 70 ‐130 Pass 2 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0122925 DPR2‐Zn‐E4‐F‐T‐100 Zinc, Total Total 100 102 70 ‐130 Pass 2 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010526 DMW‐Zn‐E4‐F‐D‐18 Zinc, Dissolved Dissolved 108 104 70 ‐130 Pass 3 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010622 DMW‐Zn‐E4‐I‐D‐18 Zinc, Dissolved Dissolved 112 96 70 ‐130 Pass 12 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0122925 DPR2‐Zn‐E4‐F‐T‐100 Copper, Total Total 91 92 70 ‐130 Pass 0.6 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0122925 DPR2‐Zn‐E4‐F‐T‐100 Lead, Total Total 92 89 70 ‐130 Pass 3 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0122925 DPR2‐Zn‐E4‐F‐T‐100 Zinc, Total Total 100 102 70 ‐130 Pass 2 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010716 DMW‐E4‐F‐D‐0 Copper, Dissolved Dissolved 92 92 70 ‐130 Pass 0.3 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010716 DMW‐E4‐F‐D‐0 Lead, Dissolved Dissolved 90 92 75 ‐125 Pass 2 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010716 DMW‐E4‐F‐D‐0 Zinc, Dissolved Dissolved 104 104 70 ‐130 Pass 0.5 20 Pass
10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0122925 DPR2‐Zn‐E4‐F‐T‐100 Copper, Total Total 91 92 70 ‐130 Pass 0.6 20 Pass
10L0655 4 EnviroMatrix Analytical Inc Trace Metals EPA 200 8 0123001 DPR2‐Cu‐E4‐F‐T‐19 4 Copper Total Total 100 100 70 ‐130 Pass 0 6 20 Pass10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123001 DPR2 Cu E4 F T 19.4 Copper, Total Total 100 100 70  130 Pass 0.6 20 Pass
10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010628 DMW‐Cu‐E4‐F‐D‐1.5 Copper, Dissolved Dissolved 89 96 70 ‐130 Pass 7 20 Pass
10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010629 DPR2‐Cu‐E4‐F‐D‐10.8 Copper, Dissolved Dissolved 92 91 70 ‐130 Pass 0.6 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123001 DPR2‐Cu‐E4‐F‐T‐19.4 Copper, Total Total 100 100 70 ‐130 Pass 0.6 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123001 DPR2‐Cu‐E4‐F‐T‐19.4 Lead, Total Total 117 100 70 ‐130 Pass 15 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123001 DPR2‐Cu‐E4‐F‐T‐19.4 Zinc, Total Total 106 111 70 ‐130 Pass 5 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123002 MB‐E4‐I‐T‐1 Copper, Total Total 94 85 70 ‐130 Pass 9 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123002 MB‐E4‐I‐T‐1 Lead, Total Total 94 84 70 ‐130 Pass 11 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123002 MB‐E4‐I‐T‐1 Zinc, Total Total 98 95 70 ‐130 Pass 2 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010716 DMW‐E4‐F‐D‐0 Copper, Dissolved Dissolved 92 92 70 ‐130 Pass 0.3 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010716 DMW‐E4‐F‐D‐0 Lead, Dissolved Dissolved 90 92 75 ‐125 Pass 2 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010716 DMW‐E4‐F‐D‐0 Zinc, Dissolved Dissolved 104 104 70 ‐130 Pass 0.5 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123002 MB‐E4‐I‐T‐1 Copper, Total Total 94 85 70 ‐130 Pass 9 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123110 SD8(1)‐Cu‐E4‐I‐T‐10.8 Copper, Total Total 91 92 70 ‐130 Pass 0.7 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010629 DPR2‐Cu‐E4‐F‐D‐10.8 Copper, Dissolved Dissolved 92 91 70 ‐130 Pass 0.6 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010716 DMW‐E4‐F‐D‐0 Copper, Dissolved Dissolved 92 92 70 ‐130 Pass 0.3 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010717 DMW‐Cu‐E4‐I‐D‐48 Copper, Dissolved Dissolved 96 96 70 ‐130 Pass 0.2 20 Pass
10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 0123110 SD8(1)‐Cu‐E4‐I‐T‐10.8 Zinc, Total Total 95 96 70 ‐130 Pass 0.5 20 Pass
10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010622 DMW‐Zn‐E4‐I‐D‐18 Zinc, Dissolved Dissolved 112 96 70 ‐130 Pass 12 20 Pass
10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010628 DMW‐Cu‐E4‐F‐D‐1.5 Zinc, Dissolved Dissolved 98 107 70 ‐130 Pass 8 20 Pass
10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 1010723 SD8(1)‐Zn‐E4‐I‐T‐100‐Dup Zinc, Total Total 87 89 70 ‐130 Pass 1 20 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Azinphos methyl (Guthion) NA 133 126 50 ‐150 Pass 5 25 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Demeton‐o NA 128 137 50 ‐150 Pass 7 25 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Demeton‐s NA 135 162 50 ‐150 Fail 18 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Diazinon NA 232 235 50 ‐150 Fail 1 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Ethoprop NA 228 250 50 ‐150 Fail 9 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Ethyl parathion NA 130 130 50 ‐150 Pass 0.3 25 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Fensulfothion NA 342 267 50 ‐150 Fail 25 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Methyl parathion NA 160 149 50 ‐150 Fail 7 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Mevinphos NA 199 191 50 ‐150 Fail 4 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Naled NA 117 128 5 ‐150 Pass 9 25 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Tokuthion (Prothiofos) NA 214 168 50 ‐150 Fail 24 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Trichloronate NA 146 122 50 ‐150 Pass 18 25 Pass
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0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Bolstar NA 336 298 50 ‐150 Fail 12 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Chlorpyrifos NA 198 174 50 ‐150 Fail 13 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Coumaphos NA 374 341 50 ‐150 Fail 9 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Dichlorvos NA 145 115 50 ‐150 Pass 24 25 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Dimethoate NA 268 255 50 ‐150 Fail 5 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Disulfoton NA 173 200 50 ‐150 Fail 15 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Fenthion NA 331 289 50 ‐150 Fail 14 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Malathion NA 172 152 50 ‐150 Fail 6 25 Pass MS‐01
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Merphos NA 329 256 50 ‐150 Fail 25 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Phorate NA 163 182 50 ‐150 Fail 11 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Ronnel NA 116 107 50 ‐150 Fail 8 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M W0K0178 0J22043‐01 * Stirophos NA 222 224 50 ‐150 Fail 0.7 25 Pass Q‐08
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Heptachlor NA 98 106 34 ‐111 Pass 7 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * gamma‐Chlordane NA 82 86 0 ‐200 Pass 5 200 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * gamma‐BHC (Lindane) NA 95 99 32 ‐127 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Heptachlor epoxide NA 96 92 37 ‐142 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Endrin aldehyde NA 29 22 30 ‐180 Fail 29 30 Pass MS‐05
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Endrin NA 124 130 30 ‐147 Pass 5 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Endosulfan sulfate NA 30 16 26 ‐144 Fail 61 30 Pass MS‐05
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * delta‐BHC NA 96 92 19 ‐140 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * beta‐BHC NA 88 92 17 ‐147 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * 4,4´‐DDT NA 79 84 25 ‐160 Pass 5 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * 4,4´‐DDE NA 81 80 30 ‐145 Pass 0.8 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * 4,4´‐DDD NA 97 107 31 ‐141 Pass 11 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Endosulfan II NA 33 21 2 ‐202 Pass 43 30 Fail MS‐05
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Endosulfan I NA 89 93 45 ‐153 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Dieldrin NA 87 89 36 ‐146 Pass 1 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * alpha‐Chlordane NA 86 90 0 ‐200 Pass 4 200 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * alpha‐BHC NA 94 98 37 ‐134 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides and PCBs EPA 608 W0K0204 0K01002‐08 * Aldrin NA 87 89 42 ‐122 Pass 3 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Acenaphthene NA 85 88 47 ‐145 Pass 3 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Benzo (a) pyrene NA 77 70 17 ‐163 Pass 9 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Benzo (b) fluoranthene NA 82 68 24 ‐159 Pass 17 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Benzo (g,h,i) perylene NA 85 82 0.1 ‐219 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Fluoranthene NA 93 84 26 ‐137 Pass 9 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Fluorene NA 79 85 59 ‐121 Pass 7 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Indeno (1,2,3‐cd) pyrene NA 86 84 0.1 ‐171 Pass 3 30 Pass
0K01019 3 Weck Laboratories Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Pyrene NA 102 92 52 ‐115 Pass 10 30 Pass0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C SIM W0K0266 0K01002 02  Pyrene NA 102 92 52  115 Pass 10 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Acenaphthylene NA 76 86 33 ‐145 Pass 12 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Anthracene NA 81 82 27 ‐133 Pass 1 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Benzo (a) anthracene NA 103 81 33 ‐143 Pass 23 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Benzo (k) fluoranthene NA 86 85 11 ‐162 Pass 1 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Chrysene NA 86 89 17 ‐168 Pass 3 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Dibenzo (a,h) anthracene NA 87 85 0.1 ‐227 Pass 3 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Naphthalene NA 75 78 21 ‐133 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM W0K0266 0K01002‐02 * Phenanthrene NA 93 92 54 ‐120 Pass 1 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 350.1 W0K0374 0J28072‐01 * Ammonia as N Total 103 102 90 ‐110 Pass 0.9 15 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 350.1 W0K0374 0J28072‐02 * Ammonia as N Total 102 103 90 ‐110 Pass 0.9 15 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 300.0 W0K0415 0K01068‐02 * Sulfate as SO4 Total 63 75 84 ‐114 Fail 1 20 Pass MS‐02
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 300.0 W0K0415 0K01068‐02 * Chloride, Total Total 95 106 72 ‐118 Pass 2 20 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 300.0 W0K0415 0K02072‐01 * Sulfate as SO4 Total 81 78 84 ‐114 Fail 0.6 20 Pass MS‐02
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 300.0 W0K0415 0K02072‐01 * Chloride, Total Total 104 100 72 ‐118 Pass 1 20 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0502 0K01012‐01 * Copper, Total Total 99 95 70 ‐130 Pass 4 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0502 0K01012‐01 * Lead, Total Total 97 97 70 ‐130 Pass 0.05 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0502 0K01012‐01 * Zinc, Total Total 74 67 70 ‐130 Fail 6 30 Pass MS‐01
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0502 DPR2 Copper, Total Total 104 106 70 ‐130 Pass 2 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0502 DPR2 Lead, Total Total 103 103 70 ‐130 Pass 0.6 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0502 DPR2 Zinc, Total Total 105 111 70 ‐130 Pass 3 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 W0K0503 CC‐SD8 (1) Potassium, Total Total 105 103 70 ‐130 Pass 2 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 W0K0503 CC‐SD8 (1) Sodium, Total Total 106 105 70 ‐130 Pass 0.8 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 W0K0503 CC‐SD8 (1) Calcium, Total Total 96 96 70 ‐130 Pass 0.02 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 W0K0503 CC‐SD8 (1) Magnesium, Total Total 98 99 70 ‐130 Pass 0.6 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry SM5310C W0K0529 0K02030‐09 * Total Organic Carbon (TOC) Total 102 100 84 ‐107 Pass 1 20 Pass
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W0L1174 0L17023‐06 * Sulfate as SO4 Total 77 78 84 ‐114 Fail 0.3 20 Pass MS‐02
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W0L1174 0L17023‐06 * Chloride, Total Total 88 86 72 ‐118 Pass 0.3 20 Pass
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W0L1174 0L17023‐08 * Chloride, Total Total 91 92 72 ‐118 Pass 0.2 20 Pass
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W0L1174 0L17023‐08 * Sulfate as SO4 Total 83 83 84 ‐114 Fail 0.07 20 Pass MS‐02
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W0L1305 CC‐SD8 (1) Lead, Total Total 100 101 70 ‐130 Pass 0.7 30 Pass
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W0L1305 CC‐SD8 (1) Zinc, Total Total 103 103 70 ‐130 Pass 0.02 30 Pass
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W0L1305 CC‐SD8 (1) Copper, Dissolved Dissolved 123 125 70 ‐130 Pass 1 30 Pass



Appendix Table E‐2‐4.  Definitive WER Analytical MS/MSD Recoveries
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0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W0L1305 CC‐SD8 (1) Lead, Dissolved Dissolved 125 126 70 ‐130 Pass 0.7 30 Pass
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W0L1305 CC‐SD8 (1) Copper, Total Total 99 101 70 ‐130 Pass 1 30 Pass
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W0L1306 Field Blank‐122010 Potassium, Total Total 103 101 70 ‐130 Pass 2 30 Pass
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W0L1306 Field Blank‐122010 Magnesium, Total Total 99 96 70 ‐130 Pass 3 30 Pass
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W0L1306 Field Blank‐122010 Calcium, Total Total 99 97 70 ‐130 Pass 1 30 Pass
0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W0L1306 Field Blank‐122010 Sodium, Total Total 104 101 70 ‐130 Pass 3 30 Pass
0L21055 4 Weck Laboratories, Inc General Chemistry SM5310C W1A0161 1A04041‐01 * Total Organic Carbon (TOC) Total 97 95 84 ‐107 Pass 1 20 Pass
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 350.1 W0L1027 0L16053‐01 * Ammonia as N Total 102 112 90 ‐110 Fail 3 15 Pass MS‐02
0L21055 4 Weck Laboratories, Inc General Chemistry EPA 350.1 W0L1027 0L16053‐02 * Ammonia as N Total 95 105 90 ‐110 Pass 2 15 Pass
1B03019 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W1B0189 1B03055‐03 * Calcium, Total Total 95 94 70 ‐130 Pass 0.7 30 Pass
1B03019 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W1B0189 1B03055‐03 * Potassium, Total Total 101 100 70 ‐130 Pass 0.2 30 Pass
1B03019 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W1B0189 1B03055‐03 * Magnesium, Total Total 93 94 70 ‐130 Pass 0.5 30 Pass
1B03019 4 Weck Laboratories, Inc Trace Metals EPA 200.7 W1B0189 1B03055‐03 * Sodium, Total Total 98 99 70 ‐130 Pass 1 30 Pass
1B03019 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W1B0199 1B02065‐03 * Chloride, Total Total 95 94 77 ‐117 Pass 0.6 20 Pass
1B03019 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W1B0199 1B02065‐03 * Sulfate as SO4 Total 95 95 84 ‐114 Pass 0.04 20 Pass
1B03019 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W1B0199 1B02065‐06 * Chloride, Total Total 96 95 77 ‐117 Pass 0.3 20 Pass
1B03019 4 Weck Laboratories, Inc General Chemistry EPA 300.0 W1B0199 1B02065‐06 * Sulfate as SO4 Total 97 97 84 ‐114 Pass 0.2 20 Pass
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W1A0120 DPR2‐E4‐I‐T‐O Copper, Total Total 102 106 70 ‐130 Pass 3 30 Pass
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0501 DMW‐E3‐I‐T‐0 Copper, Total Total 108 105 70 ‐130 Pass 3 30 Pass
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W1A0120 DPR2‐E4‐I‐T‐O Copper, Dissolved Dissolved 102 106 70 ‐130 Pass 3 30 Pass
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W1A0120 DPR2‐E4‐I‐T‐O Lead, Total Total 104 105 70 ‐130 Pass 0.9 30 Pass
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W1A0120 DPR2‐E4‐I‐T‐O Lead, Dissolved Dissolved 104 105 70 ‐130 Pass 0.9 30 Pass
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W1A0120 DPR2‐E4‐I‐T‐O Zinc, Total Total 102 109 70 ‐130 Pass 3 30 Pass
0L29033 4 Weck Laboratories, Inc Trace Metals EPA 200.8 W1A0120 DPR2‐E4‐I‐T‐O Zinc, Dissolved Dissolved 102 109 70 ‐130 Pass 3 30 Pass
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0501 DMW‐E3‐I‐T‐0 Copper, Dissolved Dissolved 108 105 70 ‐130 Pass 3 30 Pass
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0501 DMW‐E3‐I‐T‐0 Lead, Total Total 103 102 70 ‐130 Pass 2 30 Pass
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0501 DMW‐E3‐I‐T‐0 Lead, Dissolved Dissolved 103 102 70 ‐130 Pass 2 30 Pass
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0501 DMW‐E3‐I‐T‐0 Zinc, Total Total 103 102 70 ‐130 Pass 1 30 Pass
0K02080 3 Weck Laboratories, Inc Trace Metals EPA 200.8 W0K0501 DMW‐E3‐I‐T‐0 Zinc, Dissolved Dissolved 103 102 70 ‐130 Pass 1 30 Pass

* on the sample id indicates the qc was analyzed on non project specific samples.

Glossary of EMA Laboratory Flags

QM‐06 ‐ Due to noted non‐homogeneity of the QC sample matrix, the MS/MSD did not provide reliable results for accuracy and precision
Samples results for the qc batch were accepted based on LCS/LCS Dup percent recoveries and RPD values

Glossary of WECK Laboratory Flags

Q‐08 ‐ High bias in qc sample does not affect sample results since the analyte was not detected or below the reporting limitQ 08   High bias in qc sample does not affect sample results since the analyte was not detected or below the reporting limit.
MS‐01 ‐ The spike recovery for the QC sample is outside of established control limits possibly due to sample matrix interference
MS‐05 ‐ The spike recovery and/or RPD were outside acceptance limits for the MS and/or MSD due to possible matrix interference.
The LCS and/or LCS Dup were within the acceptance limits showing that the laboratory is in control and the data is acceptable.
MS‐02 ‐ The RPD and/or percent recovery for this qc spike sample cannot be accurately calculated due to high concentration of the analyte



Appendix Table E‐2‐5.  Definitive WER Laboratory Duplicate Analyses
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WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Zinc (Zn) Total 222.3 µg/L 224.7 µg/L 1 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Zinc (Zn) Dissolved 33 µg/L 32.7 µg/L 1 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Potassium (K) Total ND mg/L ND mg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Sodium (Na) Dissolved ND mg/L ND mg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Sodium (Na) Total ND mg/L ND mg/L 0 30 Pass
WST057‐10c 1 CRG DMW General Chemistry SM 2340 B Total Hardness as CaCO3 NA 85.4 mg/L 85.5 mg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Zinc (Zn) Dissolved ND µg/L ND µg/L 0 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Lead (Pb) Total 47.67 µg/L 47.23 µg/L 1 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Lead (Pb) Dissolved 0.97 µg/L 0.94 µg/L 3 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Copper (Cu) Total 35.1 µg/L 36.1 µg/L 3 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Copper (Cu) Dissolved 7.3 µg/L 7.2 µg/L 1 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Sodium (Na) Total 10.2 mg/L 10.3 mg/L 1 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Potassium (K) Total ND mg/L ND mg/L 0 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Calcium (Ca) Total 5.25 mg/L 5.19 mg/L 1 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp Trace Metals EPA 200.8m Magnesium (Mg) Total 2.19 mg/L 2.17 mg/L 1 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp General Chemistry SM 2340 B Total Hardness as CaCO3 NA 22.1 mg/L 21.9 mg/L 1 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp General Chemistry SM 4500‐S2 D Total Sulfides NA ND mg/L ND mg/L 0 30 Pass
WST057‐10 1 CRG CC‐SD8(1) Comp General Chemistry SM 2320 B Total Alkalinity NA 26 mg/L 24 mg/L 8 30 Pass
WST057‐10b 1 CRG SD8(1) General Chemistry SM 2340 B Total Hardness as CaCO3 NA 36.6 mg/L 36.9 mg/L 1 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Zinc (Zn) Dissolved 20.2 µg/L 21.6 µg/L 7 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Zinc (Zn) Total 192.3 µg/L 194.3 µg/L 1 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Lead (Pb) Dissolved 1.3 µg/L 1.33 µg/L 2 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Lead (Pb) Total 24.19 µg/L 24.54 µg/L 1 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Magnesium (Mg) Dissolved 3.44 mg/L 3.49 mg/L 1 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Magnesium (Mg) Total 4.22 mg/L 4.27 mg/L 1 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Potassium (K) Dissolved ND mg/L ND mg/L 0 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Potassium (K) Total ND mg/L ND mg/L 0 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Sodium (Na) Dissolved 17 mg/L 17.3 mg/L 2 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Sodium (Na) Total 17.6 mg/L 17.8 mg/L 1 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Calcium (Ca) Dissolved 8.99 mg/L 9.01 mg/L 0 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Calcium (Ca) Total 11.22 mg/L 11.45 mg/L 2 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Copper (Cu) Dissolved 7.1 µg/L 7.1 µg/L 0 30 Pass
WST057‐10b 1 CRG SD8(1) Trace Metals EPA 200.8m Copper (Cu) Total 22.1 µg/L 22.6 µg/L 2 30 Pass
WST057‐10b 1 CRG DPR2 General Chemistry SM 4500‐NH3 F Ammonia‐N NA 0.14 mg/L 0.13 mg/L 7 30 Pass
WST057‐10b 1 CRG SD8(1)‐blank General Chemistry EPA 300.0 Chloride by IC NA ND mg/L ND mg/L 0 30 Pass
WST057‐10b 1 CRG SD8(1)‐blank General Chemistry EPA 300.0 Sulfate by IC NA 0.08 mg/L 0.1 mg/L 22 30 Pass
WST057‐10b 1 CRG SD8(1) General Chemistry SM 2540 C Total Dissolved Solids NA 138 mg/L 184 mg/L 29 30 Pass
WST057‐10b 1 CRG SD8(1) General Chemistry SM 2540 D Total Suspended Solids NA 322 mg/L 329 mg/L 2 30 Pass
WST057‐10b 1 CRG DPR2 General Chemistry SM 5310 B Dissolved Organic Carbon NA 8.5 mg/L 8.9 mg/L 5 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Copper (Cu) Total ND µg/L ND µg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Lead (Pb) Dissolved 0.1 µg/L 0.1 µg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Lead (Pb) Total 0.06 µg/L 0.07 µg/L 15 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Magnesium (Mg) Dissolved 8.49 mg/L 8.55 mg/L 1 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Magnesium (Mg) Total 8.39 mg/L 8.48 mg/L 1 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Potassium (K) Dissolved ND mg/L ND mg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Calcium (Ca) Dissolved 20.18 mg/L 20.15 mg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Calcium (Ca) Total 21.65 mg/L 21.66 mg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Copper (Cu) Dissolved ND µg/L ND µg/L 0 30 Pass
WST057‐10c 1 CRG DMW Trace Metals EPA 200.8m Zinc (Zn) Total ND µg/L ND µg/L 0 30 Pass
WST057‐10c 1 CRG DMW General Chemistry SM 2540 C Total Dissolved Solids NA 114 mg/L 148 mg/L 26 30 Pass
WST057‐10d 2 CRG SD8(1) General Chemistry EPA 300.0 Chloride by IC NA 27.84 mg/L 27.77 mg/L 0 30 Pass
WST057‐10d 2 CRG Blank General Chemistry EPA 300.0 Sulfate by IC NA 0.04 mg/L ND mg/L 120 30 Fail Q3
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WST057‐10d 2 CRG SD8(1) General Chemistry EPA 300.0 Sulfate by IC NA 19.83 mg/L 19.78 mg/L 0 30 Pass
WST057‐10d 2 CRG SD8(1) General Chemistry SM 2540 C Total Dissolved Solids NA 134 mg/L 134 mg/L 0 30 Pass
WST057‐10d 2 CRG DPR2 General Chemistry SM 2540 D Total Suspended Solids NA 59 mg/L 56 mg/L 5 30 Pass
WST057‐10d 2 CRG SD8(1) General Chemistry SM 2320 B Total Alkalinity NA 31 mg/L 30 mg/L 3 30 Pass
WST057‐10d 2 CRG SD8(1) General Chemistry SM 5310 B Total Organic Carbon NA 28.6 mg/L 28.4 mg/L 1 30 Pass
WST057‐10e 2 CRG DMW General Chemistry EPA 300.0 Chloride by IC NA 2.18 mg/L 2.52 mg/L 14 30 Pass
WST057‐10e 2 CRG DMW General Chemistry EPA 300.0 Sulfate by IC NA 3.8 mg/L 3.7 mg/L 3 30 Pass
WST057‐10e 2 CRG DMW General Chemistry SM 2320 B Total Alkalinity NA 98 mg/L 96 mg/L 2 30 Pass
10C0051 1 EnviroMatrix Analytical, Inc. 10C0021‐01* Trace Metals EPA 200.7 Hardness (Total) Total 220 mg CaCO3/L 228 mg CaCO3/L 4 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. DMW‐E1‐I‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND ug/l ND ug/l 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. DMW‐E1‐I‐D‐0 Trace Metals EPA 200.8 Lead, Dissolved Dissolved ND ug/l ND ug/l 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. DMW‐E1‐I‐D‐0 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved ND ug/l ND ug/l 20 Pass
10C0051 1 EnviroMatrix Analytical, Inc. DPR2‐E1‐I‐T‐O Trace Metals EPA 200.8 Copper, Total Total 12.3 ug/l 41.0 ug/l 107 20 Fail QR‐02
10C0051 1 EnviroMatrix Analytical, Inc. DPR2‐E1‐I‐T‐O Trace Metals EPA 200.8 Lead, Total Total 8.06 ug/l 14.0 ug/l 56 20 Fail QR‐02
10C0051 1 EnviroMatrix Analytical, Inc. DPR2‐E1‐I‐T‐O Trace Metals EPA 200.8 Zinc, Total Total 75.2 ug/l 298 ug/l 119 20 Fail QR‐02
10C0052 1 EnviroMatrix Analytical, Inc. 10C0097‐04* Trace Metals EPA 200.8 Zinc, Total Total 0.173 mg/l 0.170 mg/l 2 20 Pass
10C0052 1 EnviroMatrix Analytical, Inc. DMW‐E1‐I‐D‐0 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10C0052 1 EnviroMatrix Analytical, Inc. DPR2‐E1‐I‐T‐O Trace Metals EPA 200.8 Zinc, Total Total 0.075 mg/l 0.298 mg/l 119 20 Fail QR‐02
10C0052 1 EnviroMatrix Analytical, Inc. SD8(1)‐Zn‐E1‐I‐D‐100 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.102 mg/l 0.102 mg/l 0.1 20 Pass
10C0053 1 EnviroMatrix Analytical, Inc. DMW‐E1‐I‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10C0053 1 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E1‐I‐D‐6 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 0.012 mg/l 0.012 mg/l 2 20 Pass
10C0053 1 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E1‐I‐T‐6 Trace Metals EPA 200.8 Copper, Total Total 0.017 mg/l 0.034 mg/l 66 20 Fail QR‐02
10C0053 1 EnviroMatrix Analytical, Inc. DPR2‐E1‐I‐T‐O Trace Metals EPA 200.8 Copper, Total Total 0.012 mg/l 0.041 mg/l 107 20 Fail QR‐02
10C0119 1 EnviroMatrix Analytical, Inc. DMW‐Cu‐E1‐F‐ T ‐3 Trace Metals EPA 200.8 Copper, Total Total 12.0 ug/l 10.0 ug/l 18 20 Pass
10C0119 1 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E1‐F‐ D ‐6 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 10.2 ug/l 10.0 ug/l 0.2 20 Pass
10C0120 1 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E1‐F‐ D ‐56 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 103 ug/l 102 ug/l 0.7 20 Pass
10C0120 1 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E1‐F‐ T ‐560 Trace Metals EPA 200.8 Zinc, Total Total 1380 ug/l 1200 ug/l 13 20 Pass
10C0121 1 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E1‐F‐ D ‐56 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 103 ug/l 102 ug/l 0.7 20 Pass
10C0121 1 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E1‐F‐ T ‐560 Trace Metals EPA 200.8 Zinc, Total Total 1380 ug/l 1200 ug/l 13 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. 10D0206‐01RE1* Trace Metals EPA 200.7 Hardness (Total) Total 206 mg CaCO3/L 218 mg CaCO3/L 6 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. 10D0298‐01* Trace Metals EPA 200.8 Copper, Total Total 15.5 ug/l 17.0 ug/l 10 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. 10D0298‐01* Trace Metals EPA 200.8 Lead, Total Total 9.35 ug/l 9.00 ug/l 6 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. 10D0298‐01* Trace Metals EPA 200.8 Zinc, Total Total 64.3 ug/l 70.0 ug/l 9 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. DMW‐E2‐I‐D‐O Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND ug/l ND ug/l 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. DMW‐E2‐I‐D‐O Trace Metals EPA 200.8 Lead, Dissolved Dissolved ND ug/l ND ug/l 20 Pass
10D0126 2 EnviroMatrix Analytical, Inc. DMW‐E2‐I‐D‐O Trace Metals EPA 200.8 Zinc, Dissolved Dissolved ND ug/l ND ug/l 20 Pass
10D0127 2 EnviroMatrix Analytical, Inc. S‐Cu‐E2‐I‐T‐5.09 ppm Trace Metals EPA 200.8 Copper, Total Total 4.64 mg/l 4.68 mg/l 0.7 20 Pass
10D0127 2 EnviroMatrix Analytical, Inc. S‐Cu‐E2‐I‐T‐5.09 ppm Trace Metals EPA 200.8 Zinc, Total Total 0.007 mg/l 0.006 mg/l 5 20 Pass
10D0128 2 EnviroMatrix Analytical, Inc. DMW‐Zn‐E2‐F‐D‐18 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 11.6 ug/l 11.0 ug/l 3 20 Pass
10D0128 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐D‐180 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 198 ug/l 195 ug/l 2 20 Pass
10D0128 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐T‐100 Trace Metals EPA 200.8 Zinc, Total Total 286 ug/l 1510 ug/l 136 20 Fail QR‐07
10D0128 2 EnviroMatrix Analytical, Inc. SD8(1)‐Zn‐E2‐F‐T‐100‐ Trace Metals EPA 200.8 Zinc, Total Total 271 ug/l 1330 ug/l 132 20 Fail QR‐07
10D0129 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐D‐180 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 198 ug/l 195 ug/l 2 20 Pass
10D0129 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐D‐320 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 324 ug/l 321 ug/l 0.7 20 Pass
10D0129 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐T‐100 Trace Metals EPA 200.8 Zinc, Total Total 286 ug/l 1510 ug/l 136 20 Fail QR‐07
10D0129 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐T‐560 Trace Metals EPA 200.8 Zinc, Total Total 744 ug/l 1000 ug/l 30 20 Fail QR‐02
10D0130 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐T‐560 Trace Metals EPA 200.8 Copper, Total Total 40.4 ug/l 30.0 ug/l 29 20 Fail QR‐02
10D0130 2 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E2‐I‐D‐367.3 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 297 ug/l 288 ug/l 3 20 Pass
10D0131 2 EnviroMatrix Analytical, Inc. DMW‐Cu‐E2‐F‐D‐1.5 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND ug/l ND ug/l 20 Pass
10D0131 2 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E2‐F‐T‐367.3 Trace Metals EPA 200.8 Copper, Total Total 370 ug/l 481 ug/l 26 20 Fail QR‐02

10D0249rev2 2 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E2‐F‐T‐1190 Trace Metals EPA 200.8 Copper, Total Total 1540 ug/l 1400 ug/l 9 20 Pass
10D0249rev2 2 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E2‐I‐D‐320 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 14.1 ug/l 14.0 ug/l 2 20 Pass
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10K0163 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐D‐0 Trace Metals EPA 200.8 Lead, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐D‐0 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.002 mg/l 0.002 mg/l 7 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐T‐0 Trace Metals EPA 200.8 Copper, Total Total 0.014 mg/l 0.014 mg/l 0.7 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐T‐0 Trace Metals EPA 200.8 Lead, Total Total 0.002 mg/l ND mg/l 20 Pass
10K0163 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐T‐0 Trace Metals EPA 200.8 Zinc, Total Total 0.066 mg/l 0.073 mg/l 11 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐T‐0 Trace Metals EPA 200.8 Copper, Total Total 0.014 mg/l 0.014 mg/l 0.7 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. DPR2‐CU‐E3‐F‐D‐6 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 0.014 mg/l 0.013 mg/l 5 20 Pass
10K0164 3 EnviroMatrix Analytical, Inc. SD8(1)‐CU‐E3‐F‐T‐113.4 Trace Metals EPA 200.8 Copper, Total Total 0.140 mg/l 0.126 mg/l 10 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E3‐F‐D‐32 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.046 mg/l 0.048 mg/l 4 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E3‐I‐D‐32 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.054 mg/l 0.053 mg/l 1 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. SD8(1)‐CU‐E3‐F‐T‐113.4 Trace Metals EPA 200.8 Zinc, Total Total 0.139 mg/l 0.126 mg/l 10 20 Pass
10K0165 3 EnviroMatrix Analytical, Inc. SD8(1)‐Zn‐E3‐F‐T‐56 Trace Metals EPA 200.8 Zinc, Total Total 0.160 mg/l 0.161 mg/l 0.5 20 Pass

10K0166rev1 3 EnviroMatrix Analytical, Inc. DMW‐Cu‐E3‐I‐D‐1.5 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10K0166rev1 3 EnviroMatrix Analytical, Inc. DMW‐Cu‐E3‐I‐T‐12 Trace Metals EPA 200.8 Copper, Total Total 0.026 mg/l 0.034 mg/l 27 20 Fail QR‐04
10K0166rev1 3 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E3‐I‐T‐204.1 Trace Metals EPA 200.8 Copper, Total Total 0.236 mg/l 0.228 mg/l 3 20 Pass
10K0166rev1 3 EnviroMatrix Analytical, Inc. SD8(1)‐Zn‐E3‐F‐T‐56 Trace Metals EPA 200.8 Copper, Total Total 0.038 mg/l 0.040 mg/l 5 20 Pass
10K0166rev1 3 EnviroMatrix Analytical, Inc. SD8(1)‐Zn‐E3‐I‐D‐560 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 0.014 mg/l 0.014 mg/l 1 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. 10L0364‐21* Trace Metals EPA 200.8 Copper, Total Total 0.004 mg/l 0.005 mg/l 21 20 Fail QR‐04
10K0167rev2 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐D‐0 Trace Metals EPA 200.8 Lead, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. DMW‐E3‐F‐D‐0 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.002 mg/l 0.002 mg/l 7 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E3‐I‐T‐204.1 Trace Metals EPA 200.8 Copper, Total Total 0.236 mg/l 0.228 mg/l 3 20 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E3‐I‐T‐204.1 Trace Metals EPA 200.8 Lead, Total Total 0.013 mg/l 0.010 mg/l 23 20 Fail QR‐04
10K0167rev2 3 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E3‐I‐T‐204.1 Trace Metals EPA 200.8 Zinc, Total Total 0.184 mg/l 0.170 mg/l 8 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E3‐I‐D‐32 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.054 mg/l 0.053 mg/l 1 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E3‐I‐T‐1000 Trace Metals EPA 200.8 Zinc, Total Total 1.09 mg/l 1.10 mg/l 0.5 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E3‐I‐T‐204.1 Trace Metals EPA 200.8 Zinc, Total Total 0.184 mg/l 0.170 mg/l 8 20 Pass
10K0168 3 EnviroMatrix Analytical, Inc. SD8(1)‐Zn‐E3‐I‐D‐560 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.438 mg/l 0.436 mg/l 0.5 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. DMW‐Zn‐E4‐F‐D‐18 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.017 mg/l 0.017 mg/l 0.5 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. DMW‐Zn‐E4‐F‐T‐18 Trace Metals EPA 200.8 Zinc, Total Total 0.063 mg/l 0.052 mg/l 19 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. DMW‐Zn‐E4‐I‐D‐18 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.014 mg/l 0.014 mg/l 2 20 Pass
10L0653 4 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E4‐F‐T‐100 Trace Metals EPA 200.8 Zinc, Total Total 0.176 mg/l 0.204 mg/l 14 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. DMW‐E4‐F‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. DMW‐E4‐F‐D‐0 Trace Metals EPA 200.8 Lead, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. DMW‐E4‐F‐D‐0 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.002 mg/l 0.002 mg/l 3 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E4‐F‐T‐100 Trace Metals EPA 200.8 Copper, Total Total 0.027 mg/l 0.027 mg/l 2 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E4‐F‐T‐100 Trace Metals EPA 200.8 Lead, Total Total 0.002 mg/l ND mg/l 20 Pass
10L0654 4 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E4‐F‐T‐100 Trace Metals EPA 200.8 Zinc, Total Total 0.176 mg/l 0.204 mg/l 14 20 Pass
10L0655 4 EnviroMatrix Analytical, Inc. DMW‐Cu‐E4‐F‐D‐1.5 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10L0655 4 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E4‐F‐D‐10.8 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 0.012 mg/l 0.012 mg/l 3 20 Pass
10L0655 4 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E4‐F‐T‐19.4 Trace Metals EPA 200.8 Copper, Total Total 0.084 mg/l 0.084 mg/l 0.8 20 Pass
10L0655 4 EnviroMatrix Analytical, Inc. DPR2‐Zn‐E4‐F‐T‐100 Trace Metals EPA 200.8 Copper, Total Total 0.027 mg/l 0.027 mg/l 2 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. DMW‐E4‐F‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. DMW‐E4‐F‐D‐0 Trace Metals EPA 200.8 Lead, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. DMW‐E4‐F‐D‐0 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.002 mg/l 0.002 mg/l 3 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E4‐F‐T‐19.4 Trace Metals EPA 200.8 Copper, Total Total 0.084 mg/l 0.084 mg/l 0.8 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E4‐F‐T‐19.4 Trace Metals EPA 200.8 Lead, Total Total 0.007 mg/l 0.008 mg/l 14 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E4‐F‐T‐19.4 Trace Metals EPA 200.8 Zinc, Total Total 0.126 mg/l 0.128 mg/l 1 20 Pass
10L0656 4 EnviroMatrix Analytical, Inc. MB‐E4‐I‐T‐1 Trace Metals EPA 200.8 Copper, Total Total 0.106 mg/l 0.080 mg/l 28 20 Fail QR‐04
10L0656 4 EnviroMatrix Analytical, Inc. MB‐E4‐I‐T‐1 Trace Metals EPA 200.8 Lead, Total Total 0.012 mg/l 0.004 mg/l 102 20 Fail QR‐04
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10L0656 4 EnviroMatrix Analytical, Inc. MB‐E4‐I‐T‐1 Trace Metals EPA 200.8 Zinc, Total Total 0.089 mg/l 0.050 mg/l 56 20 Fail QR‐04
10L0657 4 EnviroMatrix Analytical, Inc. DMW‐Cu‐E4‐I‐D‐48 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 0.024 mg/l 0.024 mg/l 0.6 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. DMW‐E4‐F‐D‐0 Trace Metals EPA 200.8 Copper, Dissolved Dissolved ND mg/l ND mg/l 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. DPR2‐Cu‐E4‐F‐D‐10.8 Trace Metals EPA 200.8 Copper, Dissolved Dissolved 0.012 mg/l 0.012 mg/l 3 20 Pass
10L0657 4 EnviroMatrix Analytical, Inc. MB‐E4‐I‐T‐1 Trace Metals EPA 200.8 Copper, Total Total 0.106 mg/l 0.080 mg/l 28 20 Fail QR‐04
10L0657 4 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E4‐I‐T‐10.8 Trace Metals EPA 200.8 Copper, Total Total 0.081 mg/l 0.052 mg/l 43 20 Fail QR‐04
10L0658 4 EnviroMatrix Analytical, Inc. DMW‐Cu‐E4‐F‐D‐1.5 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.002 mg/l 0.002 mg/l 23 20 Pass
10L0658 4 EnviroMatrix Analytical, Inc. DMW‐Zn‐E4‐I‐D‐18 Trace Metals EPA 200.8 Zinc, Dissolved Dissolved 0.014 mg/l 0.014 mg/l 2 20 Pass
10L0658 4 EnviroMatrix Analytical, Inc. SD8(1)‐Cu‐E4‐I‐T‐10.8 Trace Metals EPA 200.8 Zinc, Total Total 0.177 mg/l 0.132 mg/l 29 20 Fail QR‐04
10L0658 4 EnviroMatrix Analytical, Inc. SD8(1)‐Zn‐E4‐I‐T‐100‐Dup Trace Metals EPA 200.8 Zinc, Total Total 0.320 mg/l 0.228 mg/l 34 20 Fail QR‐02
0K01019 3 Weck Laboratories, Inc 0J26084‐01* General Chemistry SM 2320B Alkalinity as CaCO3 NA 313 mg/l 315 mg/l 0.5 15 Pass
0K01019 3 Weck Laboratories, Inc 0J29056‐01* General Chemistry SM2540D Total Suspended Solids NA 39.0 mg/l 35.0 mg/l 11 20 Pass
0K01019 3 Weck Laboratories, Inc 0J29062‐01* General Chemistry SM2540D Total Suspended Solids NA ND mg/l ND mg/l 20 Pass
0K01019 3 Weck Laboratories, Inc 0K01001‐04* General Chemistry SM2540C Total Dissolved Solids NA 952 mg/l 975 mg/l 2 10 Pass
0K01019 3 Weck Laboratories, Inc 0K02081‐04* General Chemistry SM 2320B Alkalinity as CaCO3 NA 12.4 mg/l 13.4 mg/l 8 15 Pass
0K01019 3 Weck Laboratories, Inc DPR2 General Chemistry SM2540C Total Dissolved Solids NA 251 mg/l 255 mg/l 2 10 Pass
0L21055 4 Weck Laboratories, Inc 0L16048‐01* General Chemistry SM 2320B Alkalinity as CaCO3 NA 135 mg/l 137 mg/l 1 15 Pass
0L21055 4 Weck Laboratories, Inc 0L20053‐02* General Chemistry SM2540C Total Dissolved Solids NA 426 mg/l 419 mg/l 2 10 Pass
0L21055 4 Weck Laboratories, Inc 0L21106‐01* General Chemistry SM2540D Total Suspended Solids NA ND mg/l ND mg/l 20 Pass
0L21055 4 Weck Laboratories, Inc 0L22008‐01* General Chemistry SM2540C Total Dissolved Solids NA 834 mg/l 860 mg/l 3 10 Pass
0L21055 4 Weck Laboratories, Inc 0L28066‐05* General Chemistry SM 2320B Alkalinity as CaCO3 NA 1050 mg/l 1060 mg/l 0.3 15 Pass
0L21055 4 Weck Laboratories, Inc DPR2 General Chemistry SM2540D Total Suspended Solids NA 52.0 mg/l 52.0 mg/l 0 20 Pass
1B03019 4 Weck Laboratories, Inc 1A31040‐01* General Chemistry SM 2320B Alkalinity as CaCO3 NA 258 mg/l 260 mg/l 0.5 15 Pass

Glossary of CRG Laboratory Flags

Q3 ‐ RPD values are not accurate and not applicable because the results for R1 and/or R2 are lower than 10 times the MDL

Glossary of EMA Laboratory Flags

QR 02 The RPD result exceeded the qc limits due to non homogeneity of sampleQR‐02 ‐ The RPD result exceeded the qc limits due to non‐homogeneity of sample.
QR‐07 ‐ The RPD limit was exceeded due to the suspected sample contamination for this analyte.
QR‐04 ‐ The RPD between the sample and sample duplicate is not valid since both results are below the reporting limit for this analyte.
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WST057‐10b 1 CRG General Chemistry SM 2340 B Total Hardness as CaCO3 SD8(1) 36.6 mg/L SD8(1)‐dup 37 mg/L ‐1.09 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Zinc (Zn), Dissolved SD8(1) 20.2 µg/L SD8(1)‐dup 22.1 µg/L ‐8.98 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Zinc (Zn), Total SD8(1) 192.3 µg/L SD8(1)‐dup 149.8 µg/L 24.85 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Lead (Pb), Dissolved SD8(1) 1.3 µg/L SD8(1)‐dup 1.35 µg/L ‐3.77 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Lead (Pb), Total SD8(1) 24.19 µg/L SD8(1)‐dup 25.17 µg/L ‐3.97 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Magnesium (Mg), Dissolved SD8(1) 3.44 mg/L SD8(1)‐dup 3.44 mg/L 0.00 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Magnesium (Mg), Total SD8(1) 4.22 mg/L SD8(1)‐dup 4.15 mg/L 1.67 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Potassium (K), Dissolved SD8(1) ND mg/L SD8(1)‐dup ND mg/L NC 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Potassium (K), Total SD8(1) ND mg/L SD8(1)‐dup ND mg/L NC 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Sodium (Na), Dissolved SD8(1) 17 mg/L SD8(1)‐dup 17 mg/L 0.00 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Sodium (Na), Total SD8(1) 17.6 mg/L SD8(1)‐dup 17.5 mg/L 0.57 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Calcium (Ca), Dissolved SD8(1) 8.99 mg/L SD8(1)‐dup 9.15 mg/L ‐1.76 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Calcium (Ca), Total SD8(1) 11.22 mg/L SD8(1)‐dup 11.27 mg/L ‐0.44 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Copper (Cu), Total SD8(1) 7.1 µg/L SD8(1)‐dup 7.2 µg/L ‐1.40 30 Pass
WST057‐10b 1 CRG Trace Metals EPA 200.8m Copper (Cu), Total SD8(1) 22.1 µg/L SD8(1)‐dup 23.1 µg/L ‐4.42 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Prallethrin by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Pyrene SD8(1) 198.3 ng/L SD8(1)‐dup 193.8 ng/L 2.30 30 Pass

WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Tetrachlorvinphos (Stirofos) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Tokuthion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625mNCI Toxaphene SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m trans‐Nonachlor SD8(1) 12.3 ng/L SD8(1)‐dup 11.2 ng/L 9.36 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Trichloronate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Fenitrothion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB149 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB151 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB153 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB156 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB157 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB158 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB167 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB168+132 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB169 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB170 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB174 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB177 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB180 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB183 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB187 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB189 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB194 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB195 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB200 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB201 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB203 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB206 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB209 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Permethrin by NCI SD8(1) 176.8 ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Perthane SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Perylene SD8(1) 46.9 ng/L SD8(1)‐dup 47.4 ng/L ‐1.06 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Phenanthrene SD8(1) 90.8 ng/L SD8(1)‐dup 86.5 ng/L 4.85 30 Pass

WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Phorate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Fenthion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Fenvalerate by NCI SD8(1) 27 ng/L SD8(1)‐dup 25.6 ng/L 5.32 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Fluoranthene SD8(1) 221.3 ng/L SD8(1)‐dup 212.5 ng/L 4.06 30 Pass
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WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Fluorene SD8(1) 5.6 ng/L SD8(1)‐dup 5.2 ng/L 7.41 30 Pass

WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Fluvalinate by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Heptachlor SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Heptachlor Epoxide SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Indeno[1,2,3‐c,d]pyrene SD8(1) 64 ng/L SD8(1)‐dup 48.2 ng/L 28.16 30 Pass

WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI L‐Cyhalothrin by NCI SD8(1) 30.7 ng/L SD8(1)‐dup 27.5 ng/L 11.00 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Malathion SD8(1) 72.2 ng/L SD8(1)‐dup 61.4 ng/L 16.17 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Merphos SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Methamidophos (Monitor) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 1‐Methylnaphthalene SD8(1) 5.5 ng/L SD8(1)‐dup 4.8 ng/L 13.59 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 1‐Methylphenanthrene SD8(1) 15.1 ng/L SD8(1)‐dup 14.6 ng/L 3.37 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 2,3,5‐Trimethylnaphthalene SD8(1) 3.9 ng/L SD8(1)‐dup 3.4 ng/L 13.70 30 Pass

WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m 2,4'‐DDD SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m 2,4'‐DDE SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Methidathion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Methoxychlor SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Methyl Parathion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Mevinphos (Phosdrin) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Mirex SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Naphthalene SD8(1) 11 ng/L SD8(1)‐dup 8.7 ng/L 23.35 30 Pass

WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Oxychlordane SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB003 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB008 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB018 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB028 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB031 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m cis‐Nonachlor SD8(1) 5.4 ng/L SD8(1)‐dup 5.4 ng/L 0.00 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Cyfluthrin by NCI SD8(1) 66 ng/L SD8(1)‐dup 76.8 ng/L ‐15.13 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Cypermethrin by NCI SD8(1) 90.5 ng/L SD8(1)‐dup 97.4 ng/L ‐7.34 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Danitol by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m DCPA (Dacthal) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Deltamethrin by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Demeton SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Diazinon SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Dibenz[a,h]anthracene SD8(1) 22.2 ng/L SD8(1)‐dup 19.3 ng/L 13.98 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Dibenzothiophene SD8(1) 19.9 ng/L SD8(1)‐dup 24.6 ng/L ‐21.12 30 Pass

WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Dichlorvos SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Dicofol SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Dieldrin SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Dimethoate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Disulfoton SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB033 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m BHC‐alpha SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m BHC‐beta SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m BHC‐delta SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m BHC‐gamma SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Bifenthrin by NCI SD8(1) 89.2 ng/L SD8(1)‐dup 105.1 ng/L ‐16.37 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Biphenyl SD8(1) 6 ng/L SD8(1)‐dup 4.8 ng/L 22.22 30 Pass

WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Bolstar (Sulprofos) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Chlordane‐alpha SD8(1) 14.4 ng/L SD8(1)‐dup 12.8 ng/L 11.76 30 Pass



Appendix Table E‐2‐6.  Definitive WER Field Sample Duplicate Analytical Results

Batch Event Laboratory Group Method Parameter
Original Sample 

Id
Original 
Result

Original 
Sample 
Result 
Units

Field Dup 
Sample Id

Field Dup 
Results

Field Dup 
Result 
Units

RPD
Precision 
Limit

Precision 
Accept

WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Chlordane‐gamma SD8(1) 13.6 ng/L SD8(1)‐dup 11.3 ng/L 18.47 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Chlorpyrifos SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Chrysene SD8(1) 151.9 ng/L SD8(1)‐dup 130.1 ng/L 15.46 30 Pass

WST057‐10b 1 CRG PCB Congeners EPA 625m PCB037 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB044 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB049 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB052 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB056/060 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB066 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB070 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB074 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB077 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB081 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB087 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB095 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m 2,4'‐DDT SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB097 SD8(1) ND ng/L SD8(1)‐dup 3.1 ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 2,6‐Dimethylnaphthalene SD8(1) 4.5 ng/L SD8(1)‐dup 3.7 ng/L 19.51 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 2‐Methylnaphthalene SD8(1) 7 ng/L SD8(1)‐dup 8 ng/L ‐13.33 30 Pass

WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m 4,4'‐DDD SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m 4,4'‐DDE SD8(1) ND ng/L SD8(1)‐dup 5.2 ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m 4,4'‐DDT SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Acenaphthene SD8(1) 3 ng/L SD8(1)‐dup 2.3 ng/L 26.42 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Acenaphthylene SD8(1) 4.1 ng/L SD8(1)‐dup 3.8 ng/L 7.59 30 Pass

WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Aldrin SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Allethrin by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Anthracene SD8(1) 14.6 ng/L SD8(1)‐dup 16.6 ng/L ‐12.82 30 Pass

WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Azinphos Methyl SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB099 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB101 SD8(1) ND ng/L SD8(1)‐dup 1.8 ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB105 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB110 SD8(1) ND ng/L SD8(1)‐dup 4.9 ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB114 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB118 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB119 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB123 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB126 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB128 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB138 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG PCB Congeners EPA 625m PCB141 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benz[a]anthracene SD8(1) 57.6 ng/L SD8(1)‐dup 48.4 ng/L 17.36 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[a]pyrene SD8(1) 61.7 ng/L SD8(1)‐dup 64.4 ng/L ‐4.28 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[b]fluoranthene SD8(1) 110.2 ng/L SD8(1)‐dup 112.8 ng/L ‐2.33 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[e]pyrene SD8(1) 96 ng/L SD8(1)‐dup 84.6 ng/L 12.62 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[g,h,i]perylene SD8(1) 113.8 ng/L SD8(1)‐dup 88.8 ng/L 24.68 30 Pass

WST057‐10b 1 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[k]fluoranthene SD8(1) 59.7 ng/L SD8(1)‐dup 53.9 ng/L 10.21 30 Pass

WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Endosulfan Sulfate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
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WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Endosulfan‐I SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Endosulfan‐II SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Endrin SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Endrin Aldehyde SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Chlorinated Pesticides EPA 625m Endrin Ketone SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Pyrethroids by NCI EPA 625mNCI Esfenvalerate by NCI SD8(1) 29.4 ng/L SD8(1)‐dup 25.2 ng/L 15.38 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Ethoprop (Ethoprofos) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Ethyl Parathion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Fenchlorphos (Ronnel) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Fensulfothion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG Organophosphorus Pesticides EPA 625m Phosmet SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10b 1 CRG General Chemistry SM 4500‐NH3 F Ammonia‐N SD8(1) 0.16 mg/L SD8(1)‐dup 0.14 mg/L 13.33 30 Pass
WST057‐10b 1 CRG General Chemistry EPA 300.0 Chloride by IC SD8(1) 19.21 mg/L SD8(1)‐dup 19.22 mg/L ‐0.05 30 Pass
WST057‐10b 1 CRG General Chemistry EPA 300.0 Sulfate by IC SD8(1) 15.03 mg/L SD8(1)‐dup 15.01 mg/L 0.13 30 Pass
WST057‐10b 1 CRG General Chemistry SM 2540 C Total Dissolved Solids SD8(1) 138 mg/L SD8(1)‐dup 150 mg/L ‐8.33 30 Pass
WST057‐10b 1 CRG General Chemistry SM 2540 D Total Suspended Solids SD8(1) 322 mg/L SD8(1)‐dup 300 mg/L 7.07 30 Pass
WST057‐10b 1 CRG General Chemistry SM 2320 B Total Alkalinity SD8(1) 32 mg/L SD8(1)‐dup 33 mg/L ‐3.08 30 Pass
WST057‐10b 1 CRG General Chemistry SM 5310 B Dissolved Organic Carbon SD8(1) 8 mg/L SD8(1)‐dup 8.2 mg/L ‐2.47 30 Pass
WST057‐10b 1 CRG General Chemistry SM 5310 B Total Organic Carbon SD8(1) 6.8 mg/L SD8(1)‐dup 8 mg/L ‐16.22 30 Pass

WST057‐10d 2 CRG Trace Metals EPA 200.8m Potassium (K), Dissolved SD8(1) ND mg/L SD8(1)‐dup ND mg/L NC 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Sodium (Na), Dissolved SD8(1) 20.6 mg/L SD8(1)‐dup 20.3 mg/L 1.47 30 Pass
WST057‐10d 2 CRG General Chemistry SM 2340 B Total Hardness as CaCO3 SD8(1) 49.9 mg/L SD8(1)‐dup 49.6 mg/L 0.60 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Zinc (Zn), Dissolved SD8(1) 76.6 µg/L SD8(1)‐dup 75.7 µg/L 1.18 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Calcium (Ca), Dissolved SD8(1) 13.16 mg/L SD8(1)‐dup 13.14 mg/L 0.15 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Copper (Cu), Dissolved SD8(1) 17.3 µg/L SD8(1)‐dup 17.1 µg/L 1.16 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Lead (Pb), Dissolved SD8(1) 2.11 µg/L SD8(1)‐dup 2.02 µg/L 4.36 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Magnesium (Mg), Dissolved SD8(1) 4.13 mg/L SD8(1)‐dup 4.09 mg/L 0.97 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Potassium (K), Total SD8(1) ND mg/L SD8(1)‐dup ND mg/L NC 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Sodium (Na), Total SD8(1) 20.9 mg/L SD8(1)‐dup 20.7 mg/L 0.96 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Zinc (Zn), Total SD8(1) 161.1 µg/L SD8(1)‐dup 160.3 µg/L 0.50 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Calcium (Ca), Total SD8(1) 14.5 mg/L SD8(1)‐dup 14.34 mg/L 1.11 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Copper (Cu), Total SD8(1) 29.4 µg/L SD8(1)‐dup 29.8 µg/L ‐1.35 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Lead (Pb), Total SD8(1) 12.27 µg/L SD8(1)‐dup 11.32 µg/L 8.05 30 Pass
WST057‐10d 2 CRG Trace Metals EPA 200.8m Magnesium (Mg), Total SD8(1) 4.48 mg/L SD8(1)‐dup 4.44 mg/L 0.90 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB180 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB183 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB187 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB189 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB177 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB194 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB195 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB200 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB201 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB203 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB206 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB209 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Permethrin by NCI SD8(1) 291.8 ng/L SD8(1)‐dup 274.9 ng/L 5.96 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Perthane SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Perylene SD8(1) 31.6 ng/L SD8(1)‐dup 44.8 ng/L ‐34.55 30 Fail

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Phenanthrene SD8(1) 61.2 ng/L SD8(1)‐dup 51.8 ng/L 16.64 30 Pass

WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Phorate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Phosmet SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Prallethrin by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Pyrene SD8(1) 118.4 ng/L SD8(1)‐dup 102 ng/L 14.88 30 Pass

WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Tetrachlorvinphos (Stirofos) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
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WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Tokuthion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625mNCI Toxaphene SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m trans‐Nonachlor SD8(1) 8.3 ng/L SD8(1)‐dup 7.1 ng/L 15.58 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Trichloronate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 1‐Methylnaphthalene SD8(1) 9.7 ng/L SD8(1)‐dup 11 ng/L ‐12.56 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 1‐Methylphenanthrene SD8(1) 11.1 ng/L SD8(1)‐dup 11.5 ng/L ‐3.54 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 2,3,5‐Trimethylnaphthalene SD8(1) 7.2 ng/L SD8(1)‐dup 3.5 ng/L 69.16 30 Fail

WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m 2,4'‐DDD SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m 2,4'‐DDE SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m 2,4'‐DDT SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 2,6‐Dimethylnaphthalene SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m 2‐Methylnaphthalene SD8(1) 16.6 ng/L SD8(1)‐dup 16.1 ng/L 3.06 30 Pass

WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m 4,4'‐DDD SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m 4,4'‐DDE SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m 4,4'‐DDT SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Acenaphthene SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Acenaphthylene SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Aldrin SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Allethrin by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Anthracene SD8(1) 10.4 ng/L SD8(1)‐dup 10.2 ng/L 1.94 30 Pass

WST057‐10d 2 CRG Aroclor PCBs EPA 625m Aroclor 1016 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Aroclor PCBs EPA 625m Aroclor 1221 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Aroclor PCBs EPA 625m Aroclor 1232 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Aroclor PCBs EPA 625m Aroclor 1242 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Aroclor PCBs EPA 625m Aroclor 1248 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Aroclor PCBs EPA 625m Aroclor 1254 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Aroclor PCBs EPA 625m Aroclor 1260 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Azinphos Methyl SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benz[a]anthracene SD8(1) 24.8 ng/L SD8(1)‐dup 22.3 ng/L 10.62 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[a]pyrene SD8(1) 36.8 ng/L SD8(1)‐dup 40.5 ng/L ‐9.57 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[b]fluoranthene SD8(1) 83 ng/L SD8(1)‐dup 77.9 ng/L 6.34 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[e]pyrene SD8(1) 67.3 ng/L SD8(1)‐dup 65.3 ng/L 3.02 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[g,h,i]perylene SD8(1) 65.6 ng/L SD8(1)‐dup 70 ng/L ‐6.49 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Benzo[k]fluoranthene SD8(1) 42.5 ng/L SD8(1)‐dup 28.8 ng/L 38.43 30 Fail

WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m BHC‐alpha SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m BHC‐beta SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m BHC‐delta SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m BHC‐gamma SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Bifenthrin by NCI SD8(1) 89.4 ng/L SD8(1)‐dup 101.3 ng/L ‐12.48 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Biphenyl SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Bolstar (Sulprofos) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Chlordane‐alpha SD8(1) 5.6 ng/L SD8(1)‐dup 10.8 ng/L ‐63.41 30 Fail
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Chlordane‐gamma SD8(1) 6.7 ng/L SD8(1)‐dup 12.1 ng/L ‐57.45 30 Fail
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Chlorpyrifos SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
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WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Chrysene SD8(1) 76.2 ng/L SD8(1)‐dup 71.1 ng/L 6.92 30 Pass

WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m cis‐Nonachlor SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Cyfluthrin by NCI SD8(1) 33.8 ng/L SD8(1)‐dup 48 ng/L ‐34.72 30 Fail
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Cypermethrin by NCI SD8(1) 40.1 ng/L SD8(1)‐dup 55.6 ng/L ‐32.39 30 Fail
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Danitol by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m DCPA (Dacthal) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Deltamethrin by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Demeton SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Diazinon SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Dibenz[a,h]anthracene SD8(1) 10.9 ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Dibenzothiophene SD8(1) 52.6 ng/L SD8(1)‐dup 47.6 ng/L 9.98 30 Pass

WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Dichlorvos SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Dicofol SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Dieldrin SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Dimethoate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Disulfoton SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Endosulfan Sulfate SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Endosulfan‐I SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Endosulfan‐II SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Endrin SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Endrin Aldehyde SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Endrin Ketone SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Esfenvalerate by NCI SD8(1) 0.5 ng/L SD8(1)‐dup 1.2 ng/L ‐82.35 30 Fail
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Ethoprop (Ethoprofos) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Ethyl Parathion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Fenchlorphos (Ronnel) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Fenitrothion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Fensulfothion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Fenthion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Fenvalerate by NCI SD8(1) 1 ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Fluoranthene SD8(1) 121.3 ng/L SD8(1)‐dup 103.6 ng/L 15.74 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Fluorene SD8(1) 4.5 ng/L SD8(1)‐dup 4 ng/L 11.76 30 Pass

WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI Fluvalinate by NCI SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Heptachlor SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Heptachlor Epoxide SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Indeno[1,2,3‐c,d]pyrene SD8(1) 47.1 ng/L SD8(1)‐dup 45.8 ng/L 2.80 30 Pass

WST057‐10d 2 CRG Pyrethroids by NCI EPA 625mNCI L‐Cyhalothrin by NCI SD8(1) 22.8 ng/L SD8(1)‐dup 10.9 ng/L 70.62 30 Fail
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Malathion SD8(1) 479.8 ng/L SD8(1)‐dup 506.7 ng/L ‐5.45 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Merphos SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Methamidophos (Monitor) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Methidathion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Methoxychlor SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Methyl Parathion SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Organophosphorus Pesticides EPA 625m Mevinphos (Phosdrin) SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Mirex SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass

WST057‐10d 2 CRG Polynuclear Aromatic Hydrocarbons EPA 625m Naphthalene SD8(1) 18.3 ng/L SD8(1)‐dup 15.3 ng/L 17.86 30 Pass

WST057‐10d 2 CRG Chlorinated Pesticides EPA 625m Oxychlordane SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB003 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB008 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB018 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB028 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB031 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
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WST057‐10d 2 CRG PCB Congeners EPA 625m PCB033 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB037 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB044 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB049 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB052 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB056/060 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB066 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB070 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB074 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB077 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB081 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB087 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB095 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB097 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB099 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB101 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB105 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB110 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB114 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB118 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB119 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB123 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB126 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB128 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB138 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB141 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB149 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB151 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB153 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB156 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB157 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB158 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB167 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB168+132 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB169 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB170 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG PCB Congeners EPA 625m PCB174 SD8(1) ND ng/L SD8(1)‐dup ND ng/L NC 30 Pass
WST057‐10d 2 CRG General Chemistry SM 4500‐NH3 F Ammonia‐N SD8(1) 0.48 mg/L SD8(1)‐dup 0.46 mg/L 4.26 30 Pass
WST057‐10d 2 CRG General Chemistry EPA 300.0 Chloride by IC SD8(1) 27.84 mg/L SD8(1)‐dup 27.82 mg/L 0.07 30 Pass
WST057‐10d 2 CRG General Chemistry EPA 300.0 Sulfate by IC SD8(1) 19.83 mg/L SD8(1)‐dup 19.84 mg/L ‐0.05 30 Pass
WST057‐10d 2 CRG General Chemistry SM 2540 C Total Dissolved Solids SD8(1) 134 mg/L SD8(1)‐dup 144 mg/L ‐7.19 30 Pass
WST057‐10d 2 CRG General Chemistry SM 2540 D Total Suspended Solids SD8(1) 76.5 mg/L SD8(1)‐dup 75.5 mg/L 1.32 30 Pass
WST057‐10d 2 CRG General Chemistry SM 2320 B Total Alkalinity SD8(1) 31 mg/L SD8(1)‐dup 30 mg/L 3.28 30 Pass
WST057‐10d 2 CRG General Chemistry SM 5310 B Total Organic Carbon SD8(1) 28.6 mg/L SD8(1)‐dup 27.9 mg/L 2.48 30 Pass
WST057‐10d 2 CRG General Chemistry SM 5310 B Dissolved Organic Carbon SD8(1) 25.2 mg/L SD8(1)‐dup 25.1 mg/L 0.40 30 Pass

0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 Calcium, Total CC‐SD8 (1) 13 mg/l CC‐SD8 (1)‐DUP 14 mg/l ‐7.41 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 Potassium, Total CC‐SD8 (1) 4.2 mg/l CC‐SD8 (1)‐DUP 4.6 mg/l ‐9.09 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 Magnesium, Total CC‐SD8 (1) 4.5 mg/l CC‐SD8 (1)‐DUP 5.1 mg/l ‐12.50 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 Sodium, Total CC‐SD8 (1) 18 mg/l CC‐SD8 (1)‐DUP 18 mg/l 0.00 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Copper, Total CC‐SD8 (1) 64 ug/l CC‐SD8 (1)‐DUP 81 ug/l ‐23.45 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Copper, Dissolved CC‐SD8 (1) 17 ug/l CC‐SD8 (1)‐DUP 16 ug/l 6.06 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Lead, Total CC‐SD8 (1) 49 ug/l CC‐SD8 (1)‐DUP 65 ug/l ‐28.07 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Lead, Dissolved CC‐SD8 (1) 0.61 ug/l CC‐SD8 (1)‐DUP 0.62 ug/l ‐1.63 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Zinc, Total CC‐SD8 (1) 350 ug/l CC‐SD8 (1)‐DUP 440 ug/l ‐22.78 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.8 Zinc, Dissolved CC‐SD8 (1) 79 ug/l CC‐SD8 (1)‐DUP 72 ug/l 9.27 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 300.0 Chloride, Total CC‐SD8 (1) 23 mg/l CC‐SD8 (1)‐DUP 23 mg/l 0.00 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 300.0 Sulfate as SO4 CC‐SD8 (1) 17 mg/l CC‐SD8 (1)‐DUP 17 mg/l 0.00 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 2,4´‐DDE CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass



Appendix Table E‐2‐6.  Definitive WER Field Sample Duplicate Analytical Results

Batch Event Laboratory Group Method Parameter
Original Sample 

Id
Original 
Result

Original 
Sample 
Result 
Units

Field Dup 
Sample Id

Field Dup 
Results

Field Dup 
Result 
Units

RPD
Precision 
Limit

Precision 
Accept

0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 2,4´‐DDT CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 4,4´‐DDD CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 alpha‐BHC CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Azinphos methyl (Guthion) CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Bolstar CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Chlorpyrifos CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Coumaphos CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Dimethoate CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Disulfoton CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Ethoprop CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Ethyl parathion CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Methyl parathion CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Mevinphos CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Naled CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Phorate CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Demeton‐o CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Demeton‐s CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Diazinon CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Dichlorvos CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Fensulfothion CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Fenthion CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Malathion CC‐SD8 (1) 0.11 ug/l CC‐SD8 (1)‐DUP 0.20 ug/l ‐58.06 30 Fail
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Merphos CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Ronnel CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Stirophos CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Tokuthion (Prothiofos) CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Organophosphorus Pesticides 625M Trichloronate CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 1‐Methylnaphthalene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 1‐Methylphenanthrene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Acenaphthene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Acenaphthylene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Anthracene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (e) pyrene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (g,h,i) perylene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (k) fluoranthene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Fluoranthene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Fluorene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Indeno (1,2,3‐cd) pyrene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Phenanthrene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Pyrene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2,6‐Dimethylnaphthalene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Methylnaphthalene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (a) anthracene CC‐SD8 (1) 0.024 ug/l CC‐SD8 (1)‐DUP 0.051 ug/l ‐72.00 30 Fail
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0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (a) pyrene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (b) fluoranthene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Biphenyl CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Chrysene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Dibenzo (a,h) anthracene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Naphthalene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Perylene CC‐SD8 (1) ND ug/l CC‐SD8 (1)‐DUP ND ug/l NC 30 Pass

0K01019 3 Weck Laboratories, Inc General Chemistry SM 2320B Alkalinity as CaCO3 CC‐SD8 (1) 35 mg/l CC‐SD8 (1)‐DUP 36 mg/l ‐2.82 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry EPA 350.1 Ammonia as N CC‐SD8 (1) 0.54 mg/l CC‐SD8 (1)‐DUP 0.64 mg/l ‐16.95 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry SM5310C Dissolved Organic Carbon CC‐SD8 (1) 8.2 mg/l CC‐SD8 (1)‐DUP 8.2 mg/l 0.00 30 Pass
0K01019 3 Weck Laboratories, Inc Trace Metals EPA 200.7 Hardness as CaCO3, Total CC‐SD8 (1) 52 mg/l CC‐SD8 (1)‐DUP 56 mg/l ‐7.41 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐114 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐118 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐119 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐132 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐138 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐141 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐101 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐105 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐110 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐123 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐126 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐128 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐149 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐151 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐153 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐167 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐168 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐169 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐156 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐157 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐158 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐170 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐174 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐177 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐18 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐180 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐183 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐195 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐200 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐201 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐28 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐3 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐31 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐49 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐52 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐56 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐74 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐77 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐8 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐97 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐99 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
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0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐187 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐189 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐194 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐203 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐206 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐209 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐33 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐37 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐44 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐60 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐66 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐70 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐81 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐87 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐95 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Allethrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Bifenthrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Cyfluthrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Esfenvalerate CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Fenvalerate CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Prallethrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Sumithrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Tefluthrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Cypermethrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Deltamethrin/Tralomethrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Dichloran CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM L‐Cyhalothrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Pendimethalin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Permethrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry SM2540C Total Dissolved Solids CC‐SD8 (1) 140 mg/l CC‐SD8 (1)‐DUP 130 mg/l 7.41 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry SM2540D Total Suspended Solids CC‐SD8 (1) 46 mg/l CC‐SD8 (1)‐DUP 54 mg/l ‐16.00 30 Pass
0K01019 3 Weck Laboratories, Inc General Chemistry SM5310C Total Organic Carbon (TOC) CC‐SD8 (1) 10 mg/l CC‐SD8 (1)‐DUP 11 mg/l ‐9.52 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 Calcium, Total DPR2 13 mg/l DPR2‐Duplicate 13 mg/l 0.00 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Zinc, Dissolved DPR2 21 ug/l DPR2‐Duplicate 21 ug/l 0.00 30 Pass

0L21055 4 Weck Laboratories, Inc General Chemistry EPA 300.0 Chloride, Total DPR2 36 mg/l DPR2‐Duplicate 34 mg/l 5.71 30 Pass

0L21055 4 Weck Laboratories, Inc General Chemistry EPA 300.0 Sulfate as SO4 DPR2 15 mg/l DPR2‐Duplicate 15 mg/l 0.00 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 4,4´‐DDD DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 4,4´‐DDE DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 4,4´‐DDT DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1016 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1221 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1232 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1260 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 beta‐BHC DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 2,4´‐DDD DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass
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0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 2,4´‐DDE DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 2,4´‐DDT DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aldrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 alpha‐BHC DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 alpha‐Chlordane DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1242 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1248 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1254 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 delta‐BHC DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Dieldrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endrin aldehyde DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 gamma‐BHC (Lindane) DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Methoxychlor DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Mirex DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endosulfan I DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endosulfan II DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endosulfan sulfate DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 gamma‐Chlordane DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Heptachlor DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Heptachlor epoxide DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Toxaphene DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 trans‐Nonachlor DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Azinphos methyl (Guthion) DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Demeton‐s DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Diazinon DPR2 0.0055 ug/l DPR2‐Duplicate 0.0054 ug/l 1.83 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Dichlorvos DPR2 0.0033 ug/l DPR2‐Duplicate 0.0031 ug/l 6.25 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Dimethoate DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Fenthion DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass
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0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Malathion DPR2 0.11 ug/l DPR2‐Duplicate 0.096 ug/l 13.59 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Merphos DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Methyl parathion DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Stirophos DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Tokuthion (Prothiofos) DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Trichloronate DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Bolstar DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Chlorpyrifos DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Coumaphos DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Demeton‐o DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Disulfoton DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Ethoprop DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Ethyl parathion DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Fensulfothion DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Mevinphos DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Naled DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Phorate DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Organophosphorus Pesticides 625M Ronnel DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2‐Methylnaphthalene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Acenaphthene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (a) pyrene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (b) fluoranthene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (e) pyrene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 1‐Methylnaphthalene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 1‐Methylphenanthrene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM 2,6‐Dimethylnaphthalene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Acenaphthylene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Anthracene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (a) anthracene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass
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0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (g,h,i) perylene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Benzo (k) fluoranthene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Biphenyl DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Fluorene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Indeno (1,2,3‐cd) pyrene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Naphthalene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Pyrene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Chrysene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Dibenzo (a,h) anthracene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Fluoranthene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Perylene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Polynuclear Aromatic Hydrocarbons EPA 8270C‐SIM Phenanthrene DPR2 ND ug/l DPR2‐Duplicate ND ug/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc General Chemistry SM 2320B Alkalinity as CaCO3 DPR2 38 mg/l DPR2‐Duplicate 40 mg/l ‐5.13 30 Pass

0L21055 4 Weck Laboratories, Inc General Chemistry EPA 350.1 Ammonia as N DPR2 0.11 mg/l DPR2‐Duplicate 0.12 mg/l ‐8.70 30 Pass

0L21055 4 Weck Laboratories, Inc General Chemistry SM5310C Dissolved Organic Carbon DPR2 4.5 mg/l DPR2‐Duplicate 4.6 mg/l ‐2.20 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 Hardness as CaCO3, Total DPR2 53 mg/l DPR2‐Duplicate 53 mg/l 0.00 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐101 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐105 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐110 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐114 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐118 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐119 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐132 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐138 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐141 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐156 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐157 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐158 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐170 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass
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0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐174 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐177 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐81 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐87 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐77 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐123 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐126 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐128 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐149 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐151 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐153 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐167 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐168 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐169 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐18 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐180 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐8 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐74 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐70 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐66 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐49 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐44 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐37 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐33 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐31 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐3 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐203 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐201 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐200 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass
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0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐60 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐56 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐52 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐28 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐209 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐206 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐195 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐194 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐189 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐97 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐99 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐187 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐183 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc PCB Congeners GCMS SIM PCB‐95 DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Cypermethrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Deltamethrin/Tralomethrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Dichloran DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM L‐Cyhalothrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Pendimethalin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Permethrin DPR2 31 ng/l DPR2‐Duplicate 15 ng/l 69.57 30 Fail

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Allethrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Bifenthrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Cyfluthrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Esfenvalerate DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Fenvalerate DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Prallethrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Sumithrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc Pyrethroids by NCI GC/MS NCI‐SIM Tefluthrin DPR2 ND ng/l DPR2‐Duplicate ND ng/l NC 30 Pass

0L21055 4 Weck Laboratories, Inc General Chemistry SM2540C Total Dissolved Solids DPR2 140 mg/l DPR2‐Duplicate 130 mg/l 7.41 30 Pass
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0L21055 4 Weck Laboratories, Inc General Chemistry SM2540D Total Suspended Solids DPR2 52 mg/l DPR2‐Duplicate 49 mg/l 5.94 30 Pass

0L21055 4 Weck Laboratories, Inc General Chemistry SM5310C Total Organic Carbon (TOC) DPR2 5.5 mg/l DPR2‐Duplicate 5.6 mg/l ‐1.80 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 Potassium, Total DPR2 3.2 mg/l DPR2‐Duplicate 3.1 mg/l 3.17 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 Magnesium, Total DPR2 4.7 mg/l DPR2‐Duplicate 4.7 mg/l 0.00 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.7 Sodium, Total DPR2 22 mg/l DPR2‐Duplicate 23 mg/l ‐4.44 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Copper, Total DPR2 15 ug/l DPR2‐Duplicate 14 ug/l 6.90 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Copper, Dissolved DPR2 6.9 ug/l DPR2‐Duplicate 7.1 ug/l ‐2.86 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Lead, Total DPR2 8.4 ug/l DPR2‐Duplicate 7.9 ug/l 6.13 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Lead, Dissolved DPR2 0.48 ug/l DPR2‐Duplicate 0.50 ug/l ‐4.08 30 Pass

0L21055 4 Weck Laboratories, Inc Trace Metals EPA 200.8 Zinc, Total DPR2 67 ug/l DPR2‐Duplicate 63 ug/l 6.15 30 Pass

0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 alpha‐Chlordane CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1016 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1248 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1254 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1260 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 delta‐BHC CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Dieldrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endosulfan I CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endrin aldehyde CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 gamma‐BHC (Lindane) CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 gamma‐Chlordane CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Mirex CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Toxaphene CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 2,4´‐DDD CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 4,4´‐DDE CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 4,4´‐DDT CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aldrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1221 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1232 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Aroclor 1242 CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 beta‐BHC CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endosulfan II CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endosulfan sulfate CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Endrin CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Heptachlor CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Heptachlor epoxide CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 Methoxychlor CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
0K01019 3 Weck Laboratories, Inc Chlorinated Pesticides EPA 608 trans‐Nonachlor CC‐SD8 (1) ND ng/l CC‐SD8 (1)‐DUP ND ng/l NC 30 Pass
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10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E1‐I‐T‐113.4 0.105 mg/l DPR2‐Cu‐E1‐I‐T‐113.4 DUP 0.105 mg/l 0.00 30 Pass

10C0053 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E1‐I‐D‐113.4 0.075 mg/l DPR2‐Cu‐E1‐I‐D‐113.4 DUP 0.070 mg/l 6.90 30 Pass

10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E1‐I‐T‐560 1.19 mg/l SD8(1)‐Zn‐E1‐I‐T‐560 DUP 1.14 mg/l 4.29 30 Pass

10C0052 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E1‐I‐D‐560 0.667 mg/l SD8(1)‐Zn‐E1‐I‐D‐560 DUP 0.668 mg/l ‐0.15 30 Pass

10C0119 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E1‐F‐ T ‐113.4 75 ug/l DPR2‐Cu‐E1‐F‐ T ‐113.4 DUP 82 ug/l ‐8.92 30 Pass

10C0119 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E1‐F‐ D ‐113.4 64 ug/l DPR2‐Cu‐E1‐F‐ D ‐113.4 DUP 62 ug/l 3.17 30 Pass

10C0120 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E1‐F‐ T ‐560 1270 ug/l SD8(1)‐Zn‐E1‐F‐ T ‐560‐DUP 1210 ug/l 4.84 30 Pass

10C0120 1 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E1‐F‐ D ‐560 1100 ug/l SD8(1)‐Zn‐E1‐F‐ D ‐560‐DUP 1060 ug/l 3.70 30 Pass

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total MB‐E2‐I‐T‐1 4 ug/l MB‐E2‐I‐T‐2 1 ug/l 120.00 30 Fail
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Total Total MB‐E2‐I‐T‐1 0.2 ug/l MB‐E2‐I‐T‐2 ND ug/l NC 30 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total MB‐E2‐I‐T‐1 15 ug/l MB‐E2‐I‐T‐2 15 ug/l 0.00 30 Pass

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved MB‐E2‐I‐D‐1 ND ug/l MB‐E2‐I‐D‐2 ND ug/l NC 30 Pass

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Dissolved Dissolved MB‐E2‐I‐D‐1 ND ug/l MB‐E2‐I‐D‐2 ND ug/l NC 30 Pass

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved MB‐E2‐I‐D‐1 ND ug/l MB‐E2‐I‐D‐2 0.8 ug/l NC 30 Pass

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total MB‐E2‐F‐T‐1 2 ug/l MB‐E2‐F‐T‐2 1 ug/l 66.67 30 Fail
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Total Total MB‐E2‐F‐T‐1 0.2 ug/l MB‐E2‐F‐T‐2 0.2 ug/l 0.00 30 Pass
10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total MB‐E2‐F‐T‐1 13 ug/l MB‐E2‐F‐T‐2 32 ug/l ‐84.44 30 Fail

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved MB‐E2‐F‐D‐1 ND ug/l MB‐E2‐F‐D‐2 ND ug/l NC 30 Pass

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Dissolved Dissolved MB‐E2‐F‐D‐1 ND ug/l MB‐E2‐F‐D‐2 ND ug/l NC 30 Pass

10D0126 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved MB‐E2‐F‐D‐1 ND ug/l MB‐E2‐F‐D‐2 ND ug/l NC 30 Pass

10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total DMW‐Zn‐E2‐F‐T‐180 196 ug/l DMW‐Zn‐E2‐F‐T‐180‐Dup 194 ug/l 1.03 30 Pass

10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved DMW‐Zn‐E2‐F‐D‐180 141 ug/l DMW‐Zn‐E2‐F‐D‐180‐Dup 145 ug/l ‐2.80 30 Pass

10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E2‐F‐D‐100 130 ug/l SD8(1)‐Zn‐E2‐F‐D‐100‐DUP 129 ug/l 0.77 30 Pass

10D0128 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E2‐F‐T‐100 247 ug/l SD8(1)‐Zn‐E2‐F‐T‐100‐DUP 271 ug/l ‐9.27 30 Pass
10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total DMW‐Zn‐E2‐I‐T‐180 192 ug/l DMW‐Zn‐E2‐I‐T‐180‐DUP 188 ug/l 2.11 30 Pass

10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved DMW‐Zn‐E2‐I‐D‐180 137 ug/l DMW‐Zn‐E2‐I‐D‐180‐DUP 139 ug/l ‐1.45 30 Pass

10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E2‐I‐T‐100 323 ug/l SD8(1)‐Zn‐E2‐I‐T‐100 DUP 295 ug/l 9.06 30 Pass

10D0129 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E2‐I‐D‐100 138 ug/l SD8(1)‐Zn‐E2‐I‐D‐100 DUP 132 ug/l 4.44 30 Pass

10D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DMW‐Cu‐E2‐I‐T‐24 24 ug/l DMW‐Cu‐E2‐I‐T‐24‐DUP 22 ug/l 8.70 30 Pass

10D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DMW‐Cu‐E2‐I‐D‐24 12 ug/l DMW‐Cu‐E2‐I‐D‐24‐DUP 11 ug/l 8.70 30 Pass

10D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E2‐I‐T‐113.4 132 ug/l DPR2‐Cu‐E2‐I‐T‐113.4 DUP 142 ug/l ‐7.30 30 Pass

10D0130 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E2‐I‐D‐113.4 110 ug/l DPR2‐Cu‐E2‐I‐D‐113.4 DUP 112 ug/l ‐1.80 30 Pass

10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DMW‐Cu‐E2‐F‐T‐24 21 ug/l DMW‐Cu‐E2‐F‐T‐24‐DUP 22 ug/l ‐4.65 30 Pass

10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DMW‐Cu‐E2‐F‐D‐24 10 ug/l DMW‐Cu‐E2‐F‐D‐24‐DUP 10 ug/l 0.00 30 Pass

10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E2‐F‐T‐113.4 114 ug/l DPR2‐Cu‐E2‐F‐T‐113.4 DUP 126 ug/l ‐10.00 30 Pass

10D0131 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E2‐F‐D‐113.4 DUP 97 ug/l DPR2‐Cu‐E2‐F‐D‐113.4 DUP 97 ug/l 0.00 30 Pass

10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E2‐I‐T‐367.3 348 ug/l DPR2‐Cu‐E2‐I‐T‐367.3‐DUP 361 ug/l ‐3.67 30 Pass

10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E2‐I‐D‐367.3 299 ug/l DPR2‐Cu‐E2‐I‐D‐367.3‐DUP 302 ug/l ‐1.00 30 Pass

10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E2‐F‐T‐367.3 322 ug/l DPR2‐Cu‐E2‐F‐T‐367.3‐DUP 338 ug/l ‐4.85 30 Pass

10D0249rev2 2 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E2‐F‐D‐367.3 291 ug/l DPR2‐Cu‐E2‐F‐D‐367.3‐DUP 307 ug/l ‐5.35 30 Pass

10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total MB‐E3‐F‐T‐1 0.001 mg/l MB‐E3‐F‐T‐2 0.001 mg/l 0.00 30 Pass
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Total Total MB‐E3‐F‐T‐1 0.0002 mg/l MB‐E3‐F‐T‐2 0.0001 mg/l 66.67 30 Fail
10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total MB‐E3‐F‐T‐1 0.012 mg/l MB‐E3‐F‐T‐2 0.007 mg/l 52.63 30 Fail

10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved MB‐E3‐F‐D‐1 ND mg/l MB‐E3‐F‐D‐2 ND mg/l NC 30 Pass

10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Dissolved Dissolved MB‐E3‐F‐D‐1 ND mg/l MB‐E3‐F‐D‐2 ND mg/l NC 30 Pass

10K0163 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved MB‐E3‐F‐D‐1 ND mg/l MB‐E3‐F‐D‐2 0.001 mg/l NC 30 Pass

10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐CU‐E3‐F‐T‐113.4 0.096 mg/l DPR2‐CU‐E3‐F‐T‐113.4‐DUP 0.094 mg/l 2.11 30 Pass

10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐CU‐E3‐F‐D‐113.4 0.091 mg/l DPR2‐CU‐E3‐F‐D‐113.4‐DUP 0.094 mg/l ‐3.24 30 Pass

10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DMW‐CU‐E3‐F‐T‐24 0.019 mg/l DMW‐CU‐E3‐F‐T‐24‐DUP 0.019 mg/l 0.00 30 Pass

10K0164 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DMW‐CU‐E3‐F‐D‐24 0.006 mg/l DMW‐CU‐E3‐F‐D‐24‐DUP 0.008 mg/l ‐28.57 30 Pass

10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total DMW‐Zn‐E3‐F‐T‐180 0.165 mg/l DMW‐Zn‐E3‐F‐T‐180‐DUP 0.170 mg/l ‐2.99 30 Pass

10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved DMW‐Zn‐E3‐F‐D‐180 0.133 mg/l DMW‐Zn‐E3‐F‐D‐180‐DUP 0.131 mg/l 1.52 30 Pass

10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E3‐F‐T‐100 0.208 mg/l SD8(1)‐Zn‐E3‐F‐T‐100‐DUP 0.184 mg/l 12.24 30 Pass

10K0165 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E3‐F‐D‐100 0.086 mg/l SD8(1)‐Zn‐E3‐F‐D‐100‐DUP 0.085 mg/l 1.17 30 Pass

10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DMW‐Cu‐E3‐I‐T‐24 0.037 mg/l DMW‐Cu‐E3‐I‐T‐24‐DUP 0.020 mg/l 59.65 30 Fail

10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DMW‐Cu‐E3‐I‐D‐24 0.010 mg/l DMW‐Cu‐E3‐I‐D‐24‐DUP 0.009 mg/l 10.53 30 Pass

10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E3‐I‐T‐113.4 0.111 mg/l DPR2‐Cu‐E3‐I‐T‐113.4‐DUP 0.113 mg/l ‐1.79 30 Pass

10K0166rev1 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E3‐I‐D‐113.4 0.103 mg/l DPR2‐Cu‐E3‐I‐D‐113.4‐DUP 0.104 mg/l ‐0.97 30 Pass

10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total MB‐E3‐I‐T‐1 0.002 mg/l MB‐E3‐I‐T‐2 0.003 mg/l ‐40.00 30 Fail
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Total Total MB‐E3‐I‐T‐1 ND mg/l MB‐E3‐I‐T‐2 0.0001 mg/l NC 30 Pass
10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total MB‐E3‐I‐T‐1 0.006 mg/l MB‐E3‐I‐T‐2 0.007 mg/l ‐15.38 30 Pass

10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved MB‐E3‐I‐D‐1 ND mg/l MB‐E3‐I‐D‐2 ND mg/l NC 30 Pass

10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Dissolved Dissolved MB‐E3‐I‐D‐1 ND mg/l MB‐E3‐I‐D‐2 ND mg/l NC 30 Pass

10K0167rev2 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved MB‐E3‐I‐D‐1 0.001 mg/l MB‐E3‐I‐D‐2 0.001 mg/l 0.00 30 Pass

10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E3‐I‐T‐100 0.218 mg/l SD8(1)‐Zn‐E3‐I‐T‐100‐DUP 0.226 mg/l ‐3.60 30 Pass

10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E3‐I‐D‐100 0.114 mg/l SD8(1)‐Zn‐E3‐I‐D‐100‐DUP 0.110 mg/l 3.57 30 Pass

10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total DMW‐Zn‐E3‐I‐T‐180 0.180 mg/l DMW‐Zn‐E3‐I‐T‐180‐DUP 0.177 mg/l 1.68 30 Pass

10K0168 3 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved DMW‐Zn‐E3‐I‐D‐180 0.148 mg/l DMW‐Zn‐E3‐I‐D‐180‐DUP 0.149 mg/l ‐0.67 30 Pass

10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total DMW‐Zn‐E4‐F‐T‐180 0.179 mg/l DMW‐Zn‐E4‐F‐T‐180‐Dup 0.167 mg/l 6.94 30 Pass

10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved DMW‐Zn‐E4‐F‐D‐180 0.163 mg/l DMW‐Zn‐E4‐F‐D‐180‐Dup 0.155 mg/l 5.03 30 Pass

10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E4‐F‐T‐100 0.204 mg/l SD8(1)‐Zn‐E4‐F‐T‐100‐Dup 0.232 mg/l ‐12.84 30 Pass

10L0653 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E4‐F‐D‐100 0.063 mg/l SD8(1)‐Zn‐E4‐F‐D‐100‐Dup 0.061 mg/l 3.23 30 Pass

10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total MB‐E4‐F‐T‐1 0.002 mg/l MB‐E4‐F‐T‐2 ND mg/l NC 30 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Total Total MB‐E4‐F‐T‐1 ND mg/l MB‐E4‐F‐T‐2 ND mg/l NC 30 Pass
10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total MB‐E4‐F‐T‐1 0.004 mg/l MB‐E4‐F‐T‐2 0.003 mg/l 28.57 30 Pass



Appendix Table E‐2‐7.  Definitive WER Laboratory Duplicate Analytical Results ‐ Trace Metals

Batch Event Laboratory Group Method Parameter Fraction Original Sample Id
Original 
Result

Original 
Sample 
Result 
Units

Field Dup Sample Id
Lab Dup 
Results

Lab Dup 
Result 
Units

RPD
Precision 
Limit

Precision 
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10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved MB‐E4‐F‐D‐1 ND mg/l MB‐E4‐F‐D‐2 ND mg/l NC 30 Pass

10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Dissolved Dissolved MB‐E4‐F‐D‐1 ND mg/l MB‐E4‐F‐D‐2 ND mg/l NC 30 Pass

10L0654 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved MB‐E4‐F‐D‐1 0.001 mg/l MB‐E4‐F‐D‐2 0.001 mg/l 0.00 30 Pass

10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DMW‐Cu‐E4‐F‐T‐24 0.020 mg/l DMW‐Cu‐E4‐F‐T‐24‐Dup 0.023 mg/l ‐13.95 30 Pass

10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DMW‐Cu‐E4‐F‐D‐24 0.012 mg/l DMW‐Cu‐E4‐F‐D‐24‐Dup 0.011 mg/l 8.70 30 Pass

10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E4‐F‐T‐113.4 0.123 mg/l DPR2‐Cu‐E4‐F‐T‐113.4 Dup 0.124 mg/l ‐0.81 30 Pass

10L0655 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E4‐F‐D‐113.4 0.067 mg/l DPR2‐Cu‐E4‐F‐D‐113.4 Dup 0.066 mg/l 1.50 30 Pass

10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Dissolved Dissolved MB‐E4‐I‐D‐1 ND mg/l MB‐E4‐I‐D‐2 ND mg/l NC 30 Pass

10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved MB‐E4‐I‐D‐1 0.001 mg/l MB‐E4‐I‐D‐2 0.0006 mg/l 50.00 30 Pass

10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total MB‐E4‐I‐T‐1 0.106 mg/l MB‐E4‐I‐T‐2 0.095 mg/l 10.95 30 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Lead, Total Total MB‐E4‐I‐T‐1 0.012 mg/l MB‐E4‐I‐T‐2 0.014 mg/l ‐15.38 30 Pass
10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total MB‐E4‐I‐T‐1 0.089 mg/l MB‐E4‐I‐T‐2 0.251 mg/l ‐95.29 30 Fail

10L0656 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved MB‐E4‐I‐D‐1 ND mg/l MB‐E4‐I‐D‐2 ND mg/l NC 30 Pass

10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DMW‐Cu‐E4‐I‐T‐24 0.029 mg/l DMW‐Cu‐E4‐I‐T‐24‐Dup 0.031 mg/l ‐6.67 30 Pass

10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DMW‐Cu‐E4‐I‐D‐24 0.009 mg/l DMW‐Cu‐E4‐I‐D‐24‐Dup 0.009 mg/l 0.00 30 Pass

10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Total Total DPR2‐Cu‐E4‐I‐T‐113.4 0.119 mg/l DPR2‐Cu‐E4‐I‐T‐113.4‐Dup 0.123 mg/l ‐3.31 30 Pass

10L0657 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Copper, Dissolved Dissolved DPR2‐Cu‐E4‐I‐D‐113.4 0.082 mg/l DPR2‐Cu‐E4‐I‐D‐113.4‐Dup 0.084 mg/l ‐2.41 30 Pass

10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total DMW‐Zn‐E4‐I‐T‐180 0.181 mg/l DMW‐Zn‐E4‐I‐T‐180‐Dup 0.171 mg/l 5.68 30 Pass

10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved DMW‐Zn‐E4‐I‐D‐180 0.135 mg/l DMW‐Zn‐E4‐I‐D‐180‐Dup 0.146 mg/l ‐7.83 30 Pass

10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Total Total SD8(1)‐Zn‐E4‐I‐T‐100 0.186 mg/l SD8(1)‐Zn‐E4‐I‐T‐100‐Dup 0.320 mg/l ‐52.96 30 Fail

10L0658 4 EnviroMatrix Analytical, Inc. Trace Metals EPA 200.8 Zinc, Dissolved Dissolved SD8(1)‐Zn‐E4‐I‐D‐100 0.083 mg/l SD8(1)‐Zn‐E4‐I‐D‐100‐Dup 0.083 mg/l 0.00 30 Pass



Appendix Table E-2-8.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 1 and 2 

SD8(1)-DUP FIELD BLANK SD8(1)-DUP FIELD BLANK
2/27/2010 2/27/2010 4/1/2010 4/1/2010

Ammonia-N mg/L 0.14 <0.03 0.46 <0.03
Chloride by IC mg/L 19.22 <0.02 27.82 <0.02
Dissolved Organic Carbon mg/L 8.2 0.4 25.1 <0.1
Sulfate by IC mg/L 15.01B 0.08B 19.84B 0.04J
Total Alkalinity mg/L 33 4J 30 3J
Total Dissolved Solids mg/L 150 <0.1 144 <0.1
Total Hardness as CaCO3 mg/L 37 <1 49.6 <1
Total Organic Carbon mg/L 8 0.4 27.9 <0.1
Total Sulfides mg/L NA NA NA NA
Total Suspended Solids mg/L 300 <0.5 75.5 <0.5

2,4'-DDD ng/L <1 <1 <1 <1
2,4'-DDE ng/L <1 <1 <1 <1
2,4'-DDT ng/L <1 <1 <1 <1
4,4'-DDD ng/L <1 <1 <1 <1
4,4'-DDE ng/L 5.2 <1 <1 <1
4,4'-DDT ng/L <1 <1 <1 <1
Aldrin ng/L <1 <1 <1 <1
BHC-alpha ng/L <1 <1 <1 <1
BHC-beta ng/L <1 <1 <1 <1
BHC-delta ng/L <1 <1 <1 <1
BHC-gamma ng/L <1 <1 <1 <1
Chlordane-alpha ng/L 12.8 <1 10.8 <1
Chlordane-gamma ng/L 11.3 <1 12.1 <1
DCPA (Dacthal) ng/L <5 <5 <5 <5
Dicofol ng/L <50 <50 <50 <50
Dieldrin ng/L <1 <1 <1 <1
Endosulfan Sulfate ng/L <1 <1 <1 <1
Endosulfan-I ng/L <1 <1 <1 <1
Endosulfan-II ng/L <1 <1 <1 <1
Endrin ng/L <1 <1 <1 <1
Endrin Aldehyde ng/L <1 <1 <1 <1
Endrin Ketone ng/L <1 <1 <1 <1
Heptachlor ng/L <1 <1 <1 <1
Heptachlor Epoxide ng/L <1 <1 <1 <1
Methoxychlor ng/L <1 <1 <1 <1
Mirex ng/L <1 <1 <1 <1
Oxychlordane ng/L <1 <1 <1 <1
Perthane ng/L <5 <5 <5 <5
Toxaphene ng/L <10 <10 <10 <10
cis-Nonachlor ng/L 5.4 <1 <1 <1
trans-Nonachlor ng/L 11.2 <1 7.1 <1

Calcium (Ca) mg/L 9.15 <0.05 13.14 <0.05
Copper (Cu) µg/L 7.2 <0.4 17.1 <0.4
Lead (Pb) µg/L 1.35 0.06J 2.02 <0.05
Magnesium (Mg) mg/L 3.44 <0.05 4.09 <0.05
Potassium (K) mg/L <5 <5 <5 <5
Sodium (Na) mg/L 17 <5 20.3 <5
Zinc (Zn) µg/L 22.1 <0.1 75.7 <0.1
Total Metals
Calcium (Ca) mg/L 11.27 <0.05 14.34 <0.05
Copper (Cu) µg/L 23.1 <0.4 29.8 <0.4

Dissolved Metals

Parameter Units
Event 2Event 1

General Chemistry

Chlorinated Pesticides



Appendix Table E-2-8.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 1 and 2 

SD8(1)-DUP FIELD BLANK SD8(1)-DUP FIELD BLANK
2/27/2010 2/27/2010 4/1/2010 4/1/2010

Parameter Units
Event 2Event 1

Lead (Pb) µg/L 25.17 <0.05 11.32 <0.05
Magnesium (Mg) mg/L 4.15 <0.05 4.44 <0.05
Potassium (K) mg/L <5 <5 <5 <5
Sodium (Na) mg/L 17.5 <5 20.7 <5
Zinc (Zn) µg/L 149.8 <0.1 160.3 0.1J

Azinphos Methyl ng/L <10 <10 <10 <10
Bolstar (Sulprofos) ng/L <2 <2 <2 <2
Chlorpyrifos ng/L <1 <1 <1 <1
Demeton ng/L <1 <1 <1 <1
Diazinon ng/L <2 <2 <2 <2
Dichlorvos ng/L <3 <3 <3 <3
Dimethoate ng/L <3 <3 <3 <3
Disulfoton ng/L <1 <1 <1 <1
Ethoprop (Ethoprofos) ng/L <1 <1 <1 <1
Ethyl Parathion ng/L <10 <10 <10 <10
Fenchlorphos (Ronnel) ng/L <2 <2 <2 <2
Fenitrothion ng/L <10 <10 <10 <10
Fensulfothion ng/L <1 <1 <1 <1
Fenthion ng/L <2 <2 <2 <2
Malathion ng/L 61.4 <3 506.7 <3
Merphos ng/L <1 <1 <1 <1
Methamidophos (Monitor) ng/L <50 <50 <50 <50
Methidathion ng/L <10 <10 <10 <10
Methyl Parathion ng/L <1 <1 <1 <1
Mevinphos (Phosdrin) ng/L <8 <8 <8 <8
Phorate ng/L <6 <6 <6 <6
Phosmet ng/L <50 <50 <50 <50
Tetrachlorvinphos (Stirofos) ng/L <2 <2 <2 <2
Tokuthion ng/L <3 <3 <3 <3
Trichloronate ng/L <1 <1 <1 <1

PCB003 ng/L <1 <1 <1 <1
PCB008 ng/L <1 <1 <1 <1
PCB018 ng/L <1 <1 <1 <1
PCB028 ng/L <1 <1 <1 <1
PCB031 ng/L <1 <1 <1 <1
PCB033 ng/L <1 <1 <1 <1
PCB037 ng/L <1 <1 <1 <1
PCB044 ng/L <1 <1 <1 <1
PCB049 ng/L <1 <1 <1 <1
PCB052 ng/L <1 <1 <1 <1
PCB056/060 ng/L <1 <1 <1 <1
PCB066 ng/L <1 <1 <1 <1
PCB070 ng/L <1 <1 <1 <1
PCB074 ng/L <1 <1 <1 <1
PCB077 ng/L <1 <1 <1 <1
PCB081 ng/L <1 <1 <1 <1
PCB087 ng/L <1 <1 <1 <1
PCB095 ng/L <1 <1 <1 <1
PCB097 ng/L 3.1J <1 <1 <1
PCB099 ng/L <1 <1 <1 <1
PCB101 ng/L 1.8J <1 <1 <1
PCB105 ng/L <1 <1 <1 <1

Organophosphorus Pesticides

PCB Congeners



Appendix Table E-2-8.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 1 and 2 

SD8(1)-DUP FIELD BLANK SD8(1)-DUP FIELD BLANK
2/27/2010 2/27/2010 4/1/2010 4/1/2010

Parameter Units
Event 2Event 1

PCB110 ng/L 4.9J <1 <1 <1
PCB114 ng/L <1 <1 <1 <1
PCB118 ng/L <1 <1 <1 <1
PCB119 ng/L <1 <1 <1 <1
PCB123 ng/L <1 <1 <1 <1
PCB126 ng/L <1 <1 <1 <1
PCB128 ng/L <1 <1 <1 <1
PCB138 ng/L <1 <1 <1 <1
PCB141 ng/L <1 <1 <1 <1
PCB149 ng/L <1 <1 <1 <1
PCB151 ng/L <1 <1 <1 <1
PCB153 ng/L <1 <1 <1 <1
PCB156 ng/L <1 <1 <1 <1
PCB157 ng/L <1 <1 <1 <1
PCB158 ng/L <1 <1 <1 <1
PCB167 ng/L <1 <1 <1 <1
PCB168+132 ng/L <1 <1 <1 <1
PCB169 ng/L <1 <1 <1 <1
PCB170 ng/L <1 <1 <1 <1
PCB174 ng/L <1 <1 <1 <1
PCB177 ng/L <1 <1 <1 <1
PCB180 ng/L <1 <1 <1 <1
PCB183 ng/L <1 <1 <1 <1
PCB187 ng/L <1 <1 <1 <1
PCB189 ng/L <1 <1 <1 <1
PCB194 ng/L <1 <1 <1 <1
PCB195 ng/L <1 <1 <1 <1
PCB200 ng/L <1 <1 <1 <1
PCB201 ng/L <1 <1 <1 <1
PCB203 ng/L <1 <1 <1 <1
PCB206 ng/L <1 <1 <1 <1
PCB209 ng/L <1 <1 <1 <1

1-Methylnaphthalene ng/L 4.8J <1 11 <1
1-Methylphenanthrene ng/L 14.6 <1 11.5 <1
2,3,5-Trimethylnaphthalene ng/L 3.4J <1 3.5J <1
2,6-Dimethylnaphthalene ng/L 3.7J <1 <1 <1
2-Methylnaphthalene ng/L 8 <1 16.1 <1
Acenaphthene ng/L 2.3J <1 <1 <1
Acenaphthylene ng/L 3.8J <1 <1 <1
Anthracene ng/L 16.6 <1 10.2 <1
Benz[a]anthracene ng/L 48.4 <1 22.3 <1
Benzo[a]pyrene ng/L 64.4 <1 40.5 <1
Benzo[b]fluoranthene ng/L 112.8 <1 77.9 <1
Benzo[e]pyrene ng/L 84.6 <1 65.3 <1
Benzo[g,h,i]perylene ng/L 88.8 <1 70 <1
Benzo[k]fluoranthene ng/L 53.9 <1 28.8 <1
Biphenyl ng/L 4.8J <1 <1 <1
Chrysene ng/L 130.1 <1 71.1 <1
Dibenz[a,h]anthracene ng/L 19.3 <1 <1 <1
Dibenzothiophene ng/L 24.6 <1 47.6 <1
Fluoranthene ng/L 212.5 <1 103.6 <1
Fluorene ng/L 5.2 <1 4J <1
Indeno[1,2,3-c,d]pyrene ng/L 48.2 <1 45.8 <1

Polynuclear Aromatic Hydrocarbons



Appendix Table E-2-8.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 1 and 2 

SD8(1)-DUP FIELD BLANK SD8(1)-DUP FIELD BLANK
2/27/2010 2/27/2010 4/1/2010 4/1/2010

Parameter Units
Event 2Event 1

Naphthalene ng/L 8.7 3.7J 15.3 6
Perylene ng/L 47.4 <1 44.8 <1
Phenanthrene ng/L 86.5 <1 51.8 <1
Pyrene ng/L 193.8 <1 102 <1

Allethrin by NCI ng/L <0.5 <0.5 <0.5 <0.5
Bifenthrin by NCI ng/L 105.1 <0.5 101.3 <0.5
Cyfluthrin by NCI ng/L 76.8 <0.5 48 <0.5
Cypermethrin by NCI ng/L 97.4 <0.5 55.6 <0.5
Danitol by NCI ng/L <0.5 <0.5 <0.5 <0.5
Deltamethrin by NCI ng/L <0.5 <0.5 <0.5 <0.5
Esfenvalerate by NCI ng/L 25.2 22.9* 1.2J <0.5
Fenvalerate by NCI ng/L 25.6 22.6* <0.5 <0.5
Fluvalinate by NCI ng/L <0.5 <0.5 <0.5 <0.5
L-Cyhalothrin by NCI ng/L 27.5 21.6* 10.9 <0.5
Permethrin by NCI ng/L <5 <5 274.9 <5
Prallethrin by NCI ng/L <0.5 <0.5 <0.5 <0.5
Resmethrin by NCI ng/L NA NA NA NA

<  = less than the method detection limit
B = Analyte was detected in the associated method blank
J = Detected but below the Reporting Limit; therefore,result is an estimated concentration.
NA = Not Available
* Field blank detections noted

Pyrethroids by NCI



Appendix Table E-2-9.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 3 and 4 

SD8(1)-DUP FIELD BLANK DPR2-DUP FIELD BLANK
10/30/2010 10/30/2010 12/20/2010 12/20/2010

Ammonia-N mg/l 0.64 0.068J 0.12 <0.048
Chloride mg/l 23 0.12J 34 <0.1
Dissolved Organic Carbon mg/l 8.2 0.18J 4.6 0.074J
Sulfate mg/l 17 <0.1 15 <0.1
Total Alkalinity mg/l 36 <1.2 40 1.6J
Total Dissolved Solids mg/l 130 4.0J 130 5.0J
Total Hardness as CaCO3 mg/l 56 <0.089 53 <0.089
Total Organic Carbon mg/l 11 0.16J 5.6 0.058J
Total Suspended Solids mg/l 54 <1 49 <1

2,4'-DDD ng/l <5 <5 <5 <5
2,4'-DDE ng/l <5 <5 <5 <5
2,4'-DDT ng/l <5 <5 <5 <5
4,4'-DDD ng/l <3 <3 <3 <3
4,4'-DDE ng/l <2.5 <2.5 <2.5 <2.5
4,4'-DDT ng/l <3.1 <3.1 <3.1 <3.1
Aldrin ng/l <1.5 <1.5 <1.5 <1.5
BHC-alpha ng/l <1.8 <1.8 <1.8 <1.8
BHC-beta ng/l <3.1 <3.1 <3.1 <3.1
BHC-delta ng/l <2.5 <2.5 <2.5 <2.5
BHC-gamma ng/l <2.1 <2.1 <2.1 <2.1
Chlordane-alpha ng/l <5 <5 <5 <5
Chlordane-gamma ng/l <5 <5 <5 <5
Dieldrin ng/l <2.1 <2.1 <2.1 <2.1
Endosulfan Sulfate ng/l <5 <5 <5 <5
Endosulfan-I ng/l <1.7 <1.7 <1.7 <1.7
Endosulfan-II ng/l <1.9 <1.9 <1.9 <1.9
Endrin ng/l <2.8 <2.8 <2.8 <2.8
Endrin Aldehyde ng/l <3 <3 <3 <3
Heptachlor ng/l <1.7 <1.7 <1.7 <1.7
Heptachlor Epoxide ng/l <1.9 <1.9 <1.9 <1.9
Methoxychlor ng/l <5 <5 <5 <5
Mirex ng/l <5 <5 <5 <5
Toxaphene ng/l <120 <120 <120 <120
trans-Nonachlor ng/l <5 <5 <5 <5

Copper (Cu) ug/l 16 0.10J 7.1 0.11J
Lead (Pb) ug/l 0.62 <0.017 0.5 <0.017
Zinc( Zn) ug/l 72 2.1J 21 1.2J

Calcium (Ca) mg/l 14 0.030J 13 0.033J
Copper (Cu) ug/l 81 0.073J 14 0.12J
Lead (Pb) ug/l 65 <0.017 7.9 <0.017
Magnesium (Mg) mg/l 5.1 <0.012 4.7 <0.012
Potassium (K) mg/l 4.6 <0.081 3.1 <0.081
Sodium (Na) mg/l 18 0.22J 23 0.14J
Zinc (Zn) ug/l 440 0.42J 63 0.48J

Azinphos Methyl ug/l <0.0055 <0.0055 <0.0055 BS-L <0.0055 BS-L
Bolstar (Sulprofos) ug/l <0.0046 <0.0046 <0.0046 <0.0046
Chlorpyrifos ug/l <0.0069 <0.0069 <0.0069 <0.0069
Coumaphos ug/l <0.0051 <0.0051 <0.0051 <0.0051

Parameter Units
Event 3 Event 4

General Chemistry

Chlorinated Pesticides

Dissolved Metals

Total Metals

Organophosphorus Pesticides



Appendix Table E-2-9.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 3 and 4 

SD8(1)-DUP FIELD BLANK DPR2-DUP FIELD BLANK
10/30/2010 10/30/2010 12/20/2010 12/20/2010

Parameter Units
Event 3 Event 4

Demeton-o ug/l <0.01 <0.01 <0.01 <0.01
Demeton-s ug/l <0.01 <0.01 <0.01 <0.01
Diazinon ug/l <0.0052 <0.0052 0.0054J <0.0052
Dichlorvos ug/l <0.0029 <0.0029 0.0031J <0.0029
Dimethoate ug/l <0.0062 <0.0062 <0.0062 <0.0062
Disulfoton ug/l <0.01 <0.01 <0.01 <0.01
Ethoprop (Ethoprofos) ug/l <0.0067 <0.0067 <0.0067 <0.0067
Ethyl Parathion ug/l <0.0054 <0.0054 <0.0054 <0.0054
Fenchlorphos (Ronnel) ug/l <0.0041 <0.0041 <0.0041 <0.0041
Fensulfothion ug/l <0.0029 <0.0029 <0.0029 <0.0029
Fenthion ug/l <0.0038 <0.0038 <0.0038 <0.0038
Malathion ug/l 0.2 <0.0076 0.096 <0.0076
Merphos ug/l <0.0058 <0.0058 <0.0058 <0.0058
Methyl Parathion ug/l <0.0063 <0.0063 <0.0063 <0.0063
Mevinphos (Phosdrin) ug/l <0.0042 <0.0042 <0.0042 <0.0042
Naled ug/l <0.0076 <0.0076 <0.0076 <0.0076
Phorate ug/l <0.003 <0.003 <0.003 <0.003
Tetrachlorvinphos (Stirofos) ug/l <0.0031 <0.0031 <0.0031 <0.0031
Tokuthion ug/l <0.0078 <0.0078 <0.0078 <0.0078
Trichloronate ug/l <0.0067 <0.0067 <0.0067 <0.0067

PCB003 ng/l <5 <5 <5 <5
PCB008 ng/l <5 <5 <5 <5
PCB018 ng/l <5 <5 <5 <5
PCB028 ng/l <5 <5 <5 <5
PCB031 ng/l <5 <5 <5 <5
PCB033 ng/l <5 <5 <5 <5
PCB037 ng/l <5 <5 <5 <5
PCB044 ng/l <5 <5 <5 <5
PCB049 ng/l <5 <5 <5 <5
PCB052 ng/l <5 <5 <5 <5
PCB056 ng/l <5 <5 <5 <5
PCB060 ng/l <5 <5 <5 <5
PCB066 ng/l <5 <5 <5 <5
PCB070 ng/l <5 <5 <5 <5
PCB074 ng/l <5 <5 <5 <5
PCB077 ng/l <5 <5 <5 <5
PCB081 ng/l <5 <5 <5 <5
PCB087 ng/l <5 <5 <5 <5
PCB095 ng/l <5 <5 <5 <5
PCB097 ng/l <5 <5 <5 <5
PCB099 ng/l <5 <5 <5 <5
PCB101 ng/l <5 <5 <5 <5
PCB105 ng/l <5 <5 <5 <5
PCB110 ng/l <5 <5 <5 <5
PCB114 ng/l <5 <5 <5 <5
PCB118 ng/l <5 <5 <5 <5
PCB119 ng/l <5 <5 <5 <5
PCB123 ng/l <5 <5 <5 <5
PCB126 ng/l <5 <5 <5 <5
PCB128 ng/l <5 <5 <5 <5
PCB132 ng/l <5 <5 <5 <5
PCB138 ng/l <5 <5 <5 <5

PCB Congeners



Appendix Table E-2-9.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 3 and 4 

SD8(1)-DUP FIELD BLANK DPR2-DUP FIELD BLANK
10/30/2010 10/30/2010 12/20/2010 12/20/2010

Parameter Units
Event 3 Event 4

PCB141 ng/l <5 <5 <5 <5
PCB149 ng/l <5 <5 <5 <5
PCB151 ng/l <5 <5 <5 <5
PCB153 ng/l <5 <5 <5 <5
PCB156 ng/l <5 <5 <5 <5
PCB157 ng/l <5 <5 <5 <5
PCB158 ng/l <5 <5 <5 <5
PCB167 ng/l <5 <5 <5 <5
PCB168 ng/l <5 <5 <5 <5
PCB169 ng/l <5 <5 <5 <5
PCB170 ng/l <5 <5 <5 <5
PCB174 ng/l <5 <5 <5 <5
PCB177 ng/l <5 <5 <5 <5
PCB180 ng/l <5 <5 <5 <5
PCB183 ng/l <5 <5 <5 <5
PCB187 ng/l <5 <5 <5 <5
PCB189 ng/l <5 <5 <5 <5
PCB194 ng/l <5 <5 <5 <5
PCB195 ng/l <5 <5 <5 <5
PCB200 ng/l <5 <5 <5 <5
PCB201 ng/l <5 <5 <5 <5
PCB203 ng/l <5 <5 <5 <5
PCB206 ng/l <5 <5 <5 <5
PCB209 ng/l <5 <5 <5 <5

Aroclor 1016 ng/l <50 <50 <50 <50
Aroclor 1221 ng/l <60 <60 <60 <60
Aroclor 1232 ng/l <100 <100 <100 <100
Aroclor 1242 ng/l <70 <70 <70 <70
Aroclor 1248 ng/l <60 <60 <60 <60
Aroclor 1254 ng/l <40 <40 <40 <40
Aroclor 1260 ng/l <40 <40 <40 <40

1-Methylnaphthalene ug/l <0.02 <0.02 <0.02 <0.02
1-Methylphenanthrene ug/l <0.02 <0.02 <0.02 <0.02
2,6-Dimethylnaphthalene ug/l <0.02 <0.02 <0.02 <0.02
2-Methylnaphthalene ug/l <0.02 <0.02 <0.02 <0.02
Acenaphthene ug/l <0.02 <0.02 <0.02 <0.02
Acenaphthylene ug/l <0.02 <0.02 <0.02 <0.02
Anthracene ug/l <0.02 <0.02 <0.02 <0.02
Benz[a]anthracene ug/l 0.051J <0.02 <0.02 <0.02
Benzo[a]pyrene ug/l <0.02 <0.02 <0.02 <0.02
Benzo[b]fluoranthene ug/l <0.02 <0.02 <0.02 <0.02
Benzo[e]pyrene ug/l <0.02 <0.02 <0.02 <0.02
Benzo[g,h,i]perylene ug/l <0.02 <0.02 <0.02 <0.02
Benzo[k]fluoranthene ug/l <0.02 <0.02 <0.02 <0.02
Biphenyl ug/l <0.02 <0.02 <0.02 <0.02
Chrysene ug/l <0.02 <0.02 <0.02 <0.02
Dibenz[a,h]anthracene ug/l <0.02 <0.02 <0.02 <0.02
Fluoranthene ug/l <0.02 <0.02 <0.02 <0.02
Fluorene ug/l <0.02 <0.02 <0.02 <0.02
Indeno[1,2,3-c,d]pyrene ug/l <0.02 <0.02 <0.02 <0.02
Naphthalene ug/l <0.02 <0.02 <0.02 <0.02

Aroclor PCBs

Polynuclear Aromatic Hydrocarbons



Appendix Table E-2-9.  Field Duplicate and Analytical Blank Results - Chollas 
Definitive WER Events 3 and 4 

SD8(1)-DUP FIELD BLANK DPR2-DUP FIELD BLANK
10/30/2010 10/30/2010 12/20/2010 12/20/2010

Parameter Units
Event 3 Event 4

Perylene ug/l <0.02 <0.02 <0.02 <0.02
Phenanthrene ug/l <0.02 <0.02 <0.02 <0.02
Pyrene ug/l <0.02 <0.02 <0.02 <0.02

Allethrin ng/l <0.85 <0.85 <0.85 <0.85
Bifenthrin ng/l <0.79 <0.79 <0.79 <0.79
Cyfluthrin ng/l <0.83 <0.83 <0.83 <0.83
Cypermethrin ng/l <0.66 <0.66 <0.66 <0.66
Deltamethrin ng/l <1.9 <1.9 <1.9 <1.9
Dichloran ng/l <0.8 <0.8 <0.8 <0.8
Esfenvalerate ng/l <0.98 <0.98 <0.98 <0.98
Fenvalerate ng/l <0.98 <0.98 <0.98 <0.98
L-Cyhalothrin ng/l <1.2 <1.2 <1.2 <1.2
Pendimethalin ng/l <0.5 <0.5 <0.5 <0.5
Permethrin ng/l <5 <5 15 BS-H 25 BS-H
Prallethrin ng/l <0.92 <0.92 <0.92 <0.92
Sumithrin ng/l <2.4 <2.4 <2.4 <2.4
Tefluthrin ng/l <0.93 <0.93 <0.93 <0.93
< = result are less than the method detection limit
J = Detected but below the Reporting Limit; therefore,result is an estimated concentration.
BS-H = The recovery of this anlayte in the BS/LCS was above the control limit.  Sample result is suspect.
BS-L = The recovery of this anlayte in the BS/LCS was below the control limit.  Sample result is suspect.

Pyrethroids by NCI
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0464 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0464-BLK1)  Analyzed: 04/10/14 11:25

Copper, Dissolved ND 0.50 ug/l0.036

LCS (W4D0464-BS1)  Analyzed: 04/10/14 11:28

Copper, Dissolved 47.2 0.50 50.0 85-11594ug/l0.036

Matrix Spike (W4D0464-MS1)  Analyzed: 04/10/14 11:37Source: 4D08038-12

Copper, Dissolved 80.0 0.50 50.0 30.5 70-13099ug/l0.036

Matrix Spike (W4D0464-MS2)  Analyzed: 04/10/14 12:10Source: 4D08038-20

Copper, Dissolved 1240 0.50 50.0 1150 70-130177 MS-02ug/l0.036

Matrix Spike Dup (W4D0464-MSD1)  Analyzed: 04/10/14 11:39Source: 4D08038-12

Copper, Dissolved 81.7 0.50 50.0 30.5 3070-130102 2ug/l0.036

Matrix Spike Dup (W4D0464-MSD2)  Analyzed: 04/10/14 12:12Source: 4D08038-20

Copper, Dissolved 1260 0.50 50.0 1150 3070-130208 1 MS-02ug/l0.036

 Batch W4D0467 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0467-BLK1)  Analyzed: 04/10/14 12:20

Zinc, Dissolved 2.44 5.0 Jug/l0.50

LCS (W4D0467-BS1)  Analyzed: 04/10/14 12:21

Zinc, Dissolved 47.3 5.0 50.0 85-11595ug/l0.50

Matrix Spike (W4D0467-MS1)  Analyzed: 04/10/14 12:23Source: 4D08038-41

Zinc, Dissolved 65.5 5.0 50.0 22.3 70-13087ug/l0.50

Matrix Spike (W4D0467-MS2)  Analyzed: 04/10/14 14:38Source: 4D08038-50

Zinc, Dissolved 2580 500 50.0 2310 70-130539 MS-02ug/l50

Matrix Spike Dup (W4D0467-MSD1)  Analyzed: 04/10/14 12:24Source: 4D08038-41

Zinc, Dissolved 64.8 5.0 50.0 22.3 3070-13085 1ug/l0.50

Matrix Spike Dup (W4D0467-MSD2)  Analyzed: 04/10/14 14:39Source: 4D08038-50

Zinc, Dissolved 2550 500 50.0 2310 3070-130469 1 MS-02ug/l50

 Batch W4D0468 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0468-BLK1)  Analyzed: 04/10/14 15:09

Copper, Dissolved 0.0563 0.50 Jug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0468-BS1)  Analyzed: 04/10/14 15:10

Copper, Dissolved 45.5 0.50 50.0 85-11591ug/l0.036

Zinc, Dissolved 46.3 5.0 50.0 85-11593ug/l0.50

Matrix Spike (W4D0468-MS1)  Analyzed: 04/10/14 15:11Source: 4D08038-61

Copper, Dissolved 52.4 0.50 50.0 8.06 70-13089ug/l0.036

Zinc, Dissolved 64.7 5.0 50.0 20.0 70-13089ug/l0.50

Matrix Spike (W4D0468-MS2)  Analyzed: 04/10/14 15:14Source: 4D08038-62

Copper, Dissolved 89.0 0.50 50.0 48.0 70-13082ug/l0.036
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0468 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Matrix Spike (W4D0468-MS2)  Analyzed: 04/10/14 15:14Source: 4D08038-62

Zinc, Dissolved 177 5.0 50.0 135 70-13084ug/l0.50

Matrix Spike Dup (W4D0468-MSD1)  Analyzed: 04/10/14 15:12Source: 4D08038-61

Copper, Dissolved 53.1 0.50 50.0 8.06 3070-13090 1ug/l0.036

Zinc, Dissolved 64.7 5.0 50.0 20.0 3070-13090 0.09ug/l0.50

Matrix Spike Dup (W4D0468-MSD2)  Analyzed: 04/10/14 15:15Source: 4D08038-62

Copper, Dissolved 92.9 0.50 50.0 48.0 3070-13090 4ug/l0.036

Zinc, Dissolved 183 5.0 50.0 135 3070-13097 4ug/l0.50

 Batch W4D0483 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0483-BLK1)  Analyzed: 04/10/14 15:42

Copper, Dissolved 0.0369 0.50 Jug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0483-BS1)  Analyzed: 04/10/14 15:44

Copper, Dissolved 46.6 0.50 50.0 85-11593ug/l0.036

Zinc, Dissolved 47.1 5.0 50.0 85-11594ug/l0.50

Matrix Spike (W4D0483-MS1)  Analyzed: 04/10/14 15:51Source: 4D08038-81

Copper, Dissolved 160 0.50 50.0 107 70-130107ug/l0.036

Zinc, Dissolved 295 5.0 50.0 236 70-130117ug/l0.50

Matrix Spike (W4D0483-MS2)  Analyzed: 04/10/14 16:27Source: 4D08038-90

Copper, Dissolved 104 0.50 50.0 57.9 70-13093ug/l0.036

Zinc, Dissolved 49.9 5.0 50.0 2.79 70-13094ug/l0.50

Matrix Spike Dup (W4D0483-MSD1)  Analyzed: 04/10/14 15:54Source: 4D08038-81

Copper, Dissolved 162 0.50 50.0 107 3070-130110 1ug/l0.036

Zinc, Dissolved 297 5.0 50.0 236 3070-130121 0.7ug/l0.50

Matrix Spike Dup (W4D0483-MSD2)  Analyzed: 04/10/14 16:29Source: 4D08038-90

Copper, Dissolved 109 0.50 50.0 57.9 3070-130102 4ug/l0.036

Zinc, Dissolved 52.7 5.0 50.0 2.79 3070-130100 5ug/l0.50

 Batch W4D0486 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0486-BLK1)  Analyzed: 04/10/14 16:05

Copper, Dissolved 0.0604 0.50 Jug/l0.036

Zinc, Dissolved 0.819 5.0 Jug/l0.50

LCS (W4D0486-BS1)  Analyzed: 04/10/14 16:07

Copper, Dissolved 45.5 0.50 50.0 85-11591ug/l0.036

Zinc, Dissolved 46.5 5.0 50.0 85-11593ug/l0.50

Matrix Spike (W4D0486-MS1)  Analyzed: 04/10/14 16:08Source: 4D08038-AB

Copper, Dissolved 48.6 0.50 50.0 7.25 70-13083ug/l0.036

Zinc, Dissolved 47.3 5.0 50.0 5.46 70-13084ug/l0.50
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0486 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Matrix Spike (W4D0486-MS1)  Analyzed: 04/10/14 16:08Source: 4D08038-AB

Matrix Spike (W4D0486-MS2)  Analyzed: 04/10/14 16:10Source: 4D08038-AL

Copper, Dissolved 45.7 0.50 50.0 0.427 70-13091ug/l0.036

Zinc, Dissolved 70.3 5.0 50.0 25.9 70-13089ug/l0.50

Matrix Spike Dup (W4D0486-MSD1)  Analyzed: 04/10/14 16:09Source: 4D08038-AB

Copper, Dissolved 50.6 0.50 50.0 7.25 3070-13087 4ug/l0.036

Zinc, Dissolved 49.3 5.0 50.0 5.46 3070-13088 4ug/l0.50

Matrix Spike Dup (W4D0486-MSD2)  Analyzed: 04/10/14 16:12Source: 4D08038-AL

Copper, Dissolved 48.7 0.50 50.0 0.427 3070-13097 6ug/l0.036

Zinc, Dissolved 75.6 5.0 50.0 25.9 3070-13099 7ug/l0.50

 Batch W4D0502 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0502-BLK1)  Analyzed: 04/10/14 11:33

Copper, Dissolved ND 0.50 ug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0502-BS1)  Analyzed: 04/10/14 11:35

Copper, Dissolved 46.8 0.50 50.0 85-11594ug/l0.036

Zinc, Dissolved 45.6 5.0 50.0 85-11591ug/l0.50

Matrix Spike (W4D0502-MS1)  Analyzed: 04/10/14 11:36Source: 4D08038-36

Copper, Dissolved 46.6 0.50 50.0 0.272 70-13093ug/l0.036

Zinc, Dissolved 113 5.0 50.0 68.3 70-13090ug/l0.50

Matrix Spike (W4D0502-MS2)  Analyzed: 04/10/14 11:38Source: 4D08038-04

Copper, Dissolved 57.3 0.50 50.0 12.9 70-13089ug/l0.036

Zinc, Dissolved 46.4 5.0 50.0 1.82 70-13089ug/l0.50

Matrix Spike Dup (W4D0502-MSD1)  Analyzed: 04/10/14 11:37Source: 4D08038-36

Copper, Dissolved 46.2 0.50 50.0 0.272 3070-13092 0.8ug/l0.036

Zinc, Dissolved 113 5.0 50.0 68.3 3070-13089 0.4ug/l0.50

Matrix Spike Dup (W4D0502-MSD2)  Analyzed: 04/10/14 11:40Source: 4D08038-04

Copper, Dissolved 59.1 0.50 50.0 12.9 3070-13092 3ug/l0.036

Zinc, Dissolved 45.7 5.0 50.0 1.82 3070-13088 2ug/l0.50

 Batch W4D0506 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0506-BLK1)  Analyzed: 04/11/14 14:46

Copper, Dissolved ND 0.50 ug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0506-BS1)  Analyzed: 04/11/14 14:47

Copper, Dissolved 49.0 0.50 50.0 85-11598ug/l0.036

Zinc, Dissolved 49.6 5.0 50.0 85-11599ug/l0.50

Matrix Spike (W4D0506-MS1)  Analyzed: 04/11/14 14:49Source: 4D08038-DU
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0506 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Copper, Dissolved 152 0.50 50.0 102 70-130100ug/l0.036

Zinc, Dissolved 268 5.0 50.0 220 70-13096ug/l0.50

Matrix Spike (W4D0506-MS2)  Analyzed: 04/11/14 14:51Source: 4D08038-DO

Copper, Dissolved 114 0.50 50.0 61.4 70-130105ug/l0.036

Zinc, Dissolved 230 5.0 50.0 171 70-130117ug/l0.50

Matrix Spike Dup (W4D0506-MSD1)  Analyzed: 04/11/14 14:50Source: 4D08038-DU

Copper, Dissolved 149 0.50 50.0 102 3070-13094 2ug/l0.036

Zinc, Dissolved 261 5.0 50.0 220 3070-13083 3ug/l0.50

Matrix Spike Dup (W4D0506-MSD2)  Analyzed: 04/11/14 14:52Source: 4D08038-DO

Copper, Dissolved 113 0.50 50.0 61.4 3070-130103 0.8ug/l0.036

Zinc, Dissolved 225 5.0 50.0 171 3070-130107 2ug/l0.50

 Batch W4D0509 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0509-BLK1)  Analyzed: 04/10/14 16:47

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0509-BS1)  Analyzed: 04/10/14 16:48

Zinc, Dissolved 46.1 5.0 50.0 85-11592ug/l0.50

Matrix Spike (W4D0509-MS1)  Analyzed: 04/10/14 16:49Source: 4D08038-BL

Zinc, Dissolved 549 5.0 50.0 486 70-130125ug/l0.50

Matrix Spike (W4D0509-MS2)  Analyzed: 04/10/14 16:52Source: 4D08038-AX

Zinc, Dissolved 112 5.0 50.0 66.7 70-13092ug/l0.50

Matrix Spike Dup (W4D0509-MSD1)  Analyzed: 04/10/14 16:51Source: 4D08038-BL

Zinc, Dissolved 514 5.0 50.0 486 3070-13055 7 MS-02ug/l0.50

Matrix Spike Dup (W4D0509-MSD2)  Analyzed: 04/10/14 16:53Source: 4D08038-AX

Zinc, Dissolved 112 5.0 50.0 66.7 3070-13091 0.01ug/l0.50

 Batch W4D0515 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0515-BLK1)  Analyzed: 04/11/14 15:51

Copper, Dissolved 0.122 0.50 Jug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0515-BS1)  Analyzed: 04/11/14 15:52

Copper, Dissolved 47.4 0.50 50.0 85-11595ug/l0.036

Zinc, Dissolved 48.3 5.0 50.0 85-11597ug/l0.50

Matrix Spike (W4D0515-MS1)  Analyzed: 04/11/14 15:54Source: 4D08038-DD

Copper, Dissolved 108 0.50 50.0 59.7 70-13096ug/l0.036

Zinc, Dissolved 192 5.0 50.0 143 70-13099ug/l0.50

Matrix Spike (W4D0515-MS2)  Analyzed: 04/11/14 15:56Source: 4D08038-CP

Copper, Dissolved 77.8 0.50 50.0 34.6 70-13086ug/l0.036

Zinc, Dissolved 48.9 5.0 50.0 3.02 70-13092ug/l0.50
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0515 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Matrix Spike (W4D0515-MS2)  Analyzed: 04/11/14 15:56Source: 4D08038-CP

Matrix Spike Dup (W4D0515-MSD1)  Analyzed: 04/11/14 15:55Source: 4D08038-DD

Copper, Dissolved 106 0.50 50.0 59.7 3070-13092 2ug/l0.036

Zinc, Dissolved 189 5.0 50.0 143 3070-13093 2ug/l0.50

Matrix Spike Dup (W4D0515-MSD2)  Analyzed: 04/11/14 15:57Source: 4D08038-CP

Copper, Dissolved 83.6 0.50 50.0 34.6 3070-13098 7ug/l0.036

Zinc, Dissolved 51.6 5.0 50.0 3.02 3070-13097 5ug/l0.50

 Batch W4D0516 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0516-BLK1)  Analyzed: 04/10/14 17:49

Copper, Dissolved ND 0.50 ug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0516-BS1)  Analyzed: 04/10/14 17:50

Copper, Dissolved 45.9 0.50 50.0 85-11592ug/l0.036

Zinc, Dissolved 45.7 5.0 50.0 85-11591ug/l0.50

Matrix Spike (W4D0516-MS1)  Analyzed: 04/10/14 17:51Source: 4D08038-CF

Copper, Dissolved 101 0.50 50.0 57.9 70-13085ug/l0.036

Zinc, Dissolved 67.4 5.0 50.0 21.7 70-13091ug/l0.50

Matrix Spike (W4D0516-MS2)  Analyzed: 04/10/14 17:54Source: 4D08038-BS

Copper, Dissolved 55.9 0.50 50.0 7.60 70-13097ug/l0.036

Zinc, Dissolved 158 5.0 50.0 101 70-130113ug/l0.50

Matrix Spike Dup (W4D0516-MSD1)  Analyzed: 04/10/14 17:52Source: 4D08038-CF

Copper, Dissolved 101 0.50 50.0 57.9 3070-13086 0.2ug/l0.036

Zinc, Dissolved 66.4 5.0 50.0 21.7 3070-13089 2ug/l0.50

Matrix Spike Dup (W4D0516-MSD2)  Analyzed: 04/10/14 17:55Source: 4D08038-BS

Copper, Dissolved 54.1 0.50 50.0 7.60 3070-13093 3ug/l0.036

Zinc, Dissolved 154 5.0 50.0 101 3070-130107 2ug/l0.50

 Batch W4D0517 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0517-BLK1)  Analyzed: 04/10/14 18:30

Copper, Dissolved ND 0.50 ug/l0.036

LCS (W4D0517-BS1)  Analyzed: 04/10/14 18:31

Copper, Dissolved 47.3 0.50 50.0 85-11595ug/l0.036

Matrix Spike (W4D0517-MS1)  Analyzed: 04/10/14 18:33Source: 4D08038-CJ

Copper, Dissolved 410 0.50 50.0 374 70-13071ug/l0.036

Matrix Spike Dup (W4D0517-MSD1)  Analyzed: 04/10/14 18:34Source: 4D08038-CJ

Copper, Dissolved 405 0.50 50.0 374 3070-13061 1 MS-02ug/l0.036
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Notes and Definitions 

MS-02 The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte 

inherent in the sample.

J Estimated conc. detected <MRL and >MDL.

Percent Recovery

Subcontracted analysis, original report available upon requestSub

% Rec

Relative Percent DifferenceRPD

Sample results reported on a dry weight basisdry

NOT DETECTED at or above the Reporting Limit.  If J-value reported, then NOT DETECTED at or above the Method Detection Limit (MDL)ND

MDL Method Detection Limit

MDA Minimum Detectable Activity

MRL Method Reporting Limit

Not ReportableNR

Dil Dilution

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California Department of Health Services.

The Reporting Limit (RL) is referenced as the Laboratory's Practical Quantitation Limit (PQL) or the Detection Limit for Reporting Purposes 

(DLR).

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS002.
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AMEC
Chris Stransky

9210 Sky Park Court
Suite 200
San Diego, CA 92123-

Project Name: Chollas Creek WER Confirmation
Physis Project ID: 1404002-001

Dear Chris,

Enclosed are the analytical results for samples submitted to PHYSIS Environmental Laboratories, 
Inc. (PHYSIS) on 4/4/2014. A total of 2 samples were received for analysis in accordance with the 
attached chain of custody (COC). Per the COC, the samples were analyzed for:

July 03, 2014

Analytical results in this report apply only to samples submitted to PHYSIS in accordance with the 
COC and are intended to be considered in their entirety.

Please feel free to contact me at any time with any questions. PHYSIS appreciates the opportunity 
to provide you with our analytical and support services.

Regards,

Misty Mercier
Extension 202
714-335-5918 cell
mistymercier@physislabs.com

Organics

Synthetic Pyrethroid Pesticides by EPA 625-NCI

 www.physislabs.com1904 E. Wright Circle Anaheim, CA 92806  (714) 602‐5320 • fax (714) 602‐5321 CA ELAP #2769
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QUALITY ASSURANCE SUMMARY

LABORATORY BATCH: Physis’ QM defines a laboratory batch as a group of 20 or fewer project samples of 
similar matrix, processed together under the same conditions and with the same reagents. QC samples are 
associated with each batch and were used to assess the validity of the sample analyses. 

PROCEDURAL BLANK: Laboratory contamination introduced during method use is assessed through the 
preparation and analysis of procedural blanks is provided at a minimum frequency of one per batch.  

ACCURACY: Accuracy of analytical measurements is the degree of closeness based on percent recovery 
calculations between measured values and the actual or true value and includes a combination of 
reproducibility error and systematic bias due to sampling and analytical operations. Accuracy of the project 
data was indicated by analysis of MS, BS, LCS, LCM, CRM, and/or surrogate spikes on a minimum frequency of 
one per batch. Physis’ QM requires that 95% of the target compounds greater than 10 times the MDL be within 
the specified acceptance limits.

PRECISION: Precision is the agreement among a set of replicate measurements without assumption of 
knowledge of the true value and is based on RPD calculations between repeated values.  Precision of the 
project data was determined by analysis of replicate MS1/MS2, BS1/BS2, LCS1/LCS2, LCM1/LCM2, CRM1/CRM2, 
surrogate spikes and/or replicate project sample analysis (R1/R2) on a minimum frequency of one per batch. 
Physis’ QM requires that for 95% of the compounds greater than 10 times the MDL, the percent RPD should be 
within the specified acceptance range. 

BLANK SPIKES: BS is the introduction of a known concentration of analyte into the procedural blank. BS 
demonstrates performance of the preparation and analytical methods on a clean matrix void of potential 
matrix related interferences.  The BS is performed in laboratory deionized water, making these recoveries a 
better indicator of the efficiency of the laboratory method per se.

MATRIX SPIKES: MS is the introduction of a known concentration of analyte into a sample. MS samples 
demonstrate the effect a particular project sample matrix has on the accuracy of a measurement. Individually, 
MS samples also indicate the bias of analytical measurements due to chemical interferences inherent in the in 
the specific project sample spiked. Intrinsic target analyte concentration in the specific project sample can 
also significantly impact MS recovery.

CERTIFIED REFERENCE MATERIALS: CRMs are materials of various matrices for which analytical information 
has been determined and certified by a recognized authority. These are used to provide a quantitative 
assessment of the accuracy of an analytical method. CRMs provide evidence that the laboratory preparation 
and analysis produces results that are comparable to those obtained by an independent organization. 

LABORATORY CONTROL MATERIAL: LCM is provided because a suitable natural seawater CRM is not available 
and can be used to indicate accuracy of the method. Physis’ internal LCM is seawater collected at ~800 meters 
in the Southern California San Pedro Basin and can be used as a reference for background concentrations in 
clean, natural seawater for comparison to project samples.

LABORATORY CONTROL SPIKES: LCS is the introduction of a known concentration of analyte into Physis’ 
LCM. LCS samples were employed to assess the effect the seawater matrix has on the accuracy of a 
measurement. LCS also indicate the bias of this method due to chemical interferences inherent in the in the 
seawater matrix. Intrinsic LCM concentration can also significantly impact LCS recovery.

SURROGATES: A surrogate is a pure analyte unlikely to be found in any project sample, behaves similarly to 

 www.physislabs.com1904 E. Wright Circle Anaheim, CA 92806  (714) 602‐5320 • fax (714) 602‐5321 CA ELAP #2769



the target analyte and most often used with organic analytical procedures. Surrogates are added in known 
concentration to all samples and are measured to indicate overall efficiency of the method including 
processing and analyses.

HOLDING TIME: Method recommended holding times are the length of time a project sample can be stored 
under specific conditions after collection and prior to analysis without significantly affecting the analyte’s 
concentration. Holding times can be extended if preservation techniques are employed to reduce 
biodegradation, volatilization, oxidation, sorption, precipitation, and other physical and chemical processes.

SAMPLE STORAGE/RETENTION: In order to maintain chemical integrity prior to analysis, all samples submitted 
to Physis are refrigerated (liquids) or frozen (solids) upon receipt unless otherwise recommended by 
applicable methods. Solid samples are retained for 1 year from collection while liquid samples are retained 
until method recommended holding times elapse.

TOTAL/DISSOLVED FRACTION: In some instances, the results for the dissolved fraction may be higher than the 
total fraction for a particular analyte (e.g. trace metals). This is typically caused by the analytical variation for 
each result and indicates that the target analyte is primarily in the dissolved phase, within the sample.
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HiddenText

HiddenText

*

ND

see Case Narrative

analyte not detected at or above the MDL

HiddenText

HiddenText

H

J

sample received and/or analyzed past the recommended holding time

analyte was detected at a concentration below the RL and above the MDL, 
reported value is estimated

HiddenText

HiddenText

N

M

insufficient sample, analysis could not be performed 

analyte was outside the specified recovery and/or RPD acceptance limits 
due to matrix interference. The associated B/BS were within limits, 
therefore the sample data was reported without further clarification

HiddenText

HiddenText

SH

SL

analyte concentration in the project sample exceeded the spike 
concentration, therefore MS recovery and/or RPD acceptance limits do not 
apply
analyte results for R1 and/or R2 were lower than 10 times the MDL, 
therefore RPD acceptance limits do not apply

HiddenText

HiddenText

NH

R

project sample was heterogeneous and sample homogeneity could not be 
readily achieved using routine laboratory practices, therefore MS recovery 
and/or RPD were outside the specified acceptance limits
Physis’ QM allows for 5% of the target compounds greater than 10 times the 
MDL to be outside the specified acceptance limits for precision and/or 
accuracy. This is often due to random error and does not indicate any 
significant problems with the analysis of these project samples

HiddenText

HiddenText

B

E

analyte was detected in the procedural blank greater than 10 times the MDL

analyte concentration exceeds the upper limit of the linear calibration 
range, reported value is estimated

HiddenTextCODE DEFINITION

PHYSIS QUALIFIER CODES
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1904 E. Wright Circle, Anaheim CA  92806               main: (714) 602-5320               fax: (714) 602-5321               www.physislabs.com               info@physislabs.com               CA ELAP  #2769

                                                                                                                QUALITY CONTROL REPORT       Pyrethroids
  ANALYTE                                FRACTION         RESULT           MDL         RL          UNITS              SPIKE     SOURCE                ACCURACY                                PRECISION             QA CODE 
                                                                                                                                                                       LEVEL     RESULT             %             LIMITS                          %          LIMITS   

Matrix:Sample ID: QAQC Procedural Blank Received:Sampled:DI Water26860-B1
EPA 625-NCI 11-Mar-14 20-Apr-14O-5140 Analyzed:Prepared:Method: Batch ID:

(PCB112) % Recovery 100114 50 - 150%114 PASSTotal
(PCB198) % Recovery 10094 50 - 150%94 PASSTotal
Allethrin 0.5 2 ng/LNDTotal
Bifenthrin 0.5 2 ng/LNDTotal
Cyfluthrin 0.5 2 ng/LNDTotal
Cyhalothrin, Total Lambda 0.5 2 ng/LNDTotal
Cypermethrin 0.5 2 ng/LNDTotal
Danitol (Fenpropathrin) 0.5 2 ng/LNDTotal
Deltamethrin/Tralomethrin 0.5 2 ng/LNDTotal
Esfenvalerate 0.5 2 ng/LNDTotal
Fenvalerate 0.5 2 ng/LNDTotal
Fluvalinate 0.5 2 ng/LNDTotal
Permethrin, cis- 5 10 ng/LNDTotal
Permethrin, trans- 5 10 ng/LNDTotal
Prallethrin 0.5 2 ng/LNDTotal

Matrix:Sample ID: QAQC Procedural Blank Received:Sampled:DI Water26860-BS1
EPA 625-NCI 11-Mar-14 20-Apr-14O-5140 Analyzed:Prepared:Method: Batch ID:

(PCB112) % Recovery 100107 0 50 - 150%107 PASSTotal
(PCB198) % Recovery 100106 0 50 - 150%106 PASSTotal
Allethrin 0.5 2 ng/L 1000972.2 0 50 - 150%97 PASSTotal
Bifenthrin 0.5 2 ng/L 1000949.5 0 50 - 150%95 PASSTotal
Cyfluthrin 0.5 2 ng/L 1000824.3 0 50 - 150%82 PASSTotal
Cyhalothrin, Total Lambda 0.5 2 ng/L 10001026.5 0 50 - 150%103 PASSTotal
Cypermethrin 0.5 2 ng/L 1000789.7 0 50 - 150%79 PASSTotal
Danitol (Fenpropathrin) 0.5 2 ng/L 1000968.3 0 50 - 150%97 PASSTotal
Deltamethrin/Tralomethrin 0.5 2 ng/L 20001789.6 0 50 - 150%89 PASSTotal
Esfenvalerate 0.5 2 ng/L 1000906.5 0 50 - 150%91 PASSTotal
Fenvalerate 0.5 2 ng/L 1000816.1 0 50 - 150%82 PASSTotal

1404002-001PHYSIS Project ID: Chollas Creek WER ConfirmationClient: Project:AMEC



1904 E. Wright Circle, Anaheim CA  92806               main: (714) 602-5320               fax: (714) 602-5321               www.physislabs.com               info@physislabs.com               CA ELAP  #2769

                                                                                                                QUALITY CONTROL REPORT       Pyrethroids
  ANALYTE                                FRACTION         RESULT           MDL         RL          UNITS              SPIKE     SOURCE                ACCURACY                                PRECISION             QA CODE 
                                                                                                                                                                       LEVEL     RESULT             %             LIMITS                          %          LIMITS   

Fluvalinate 0.5 2 ng/L 1000897.2 0 50 - 150%90 PASSTotal
Permethrin, cis- 5 10 ng/L 267218.4 0 50 - 150%82 PASSTotal
Permethrin, trans- 5 10 ng/L 716612.8 0 50 - 150%86 PASSTotal
Prallethrin 0.5 2 ng/L 1000906.3 0 50 - 150%91 PASSTotal

Matrix:Sample ID: QAQC Procedural Blank Received:Sampled:DI Water26860-BS2
EPA 625-NCI 11-Mar-14 20-Apr-14O-5140 Analyzed:Prepared:Method: Batch ID:

(PCB112) % Recovery 100105 0 50 - 150%105 PASS 2 PASS30Total
(PCB198) % Recovery 100109 0 50 - 150%109 PASS 3 PASS30Total
Allethrin 0.5 2 ng/L 1000988.5 0 50 - 150%99 PASS 2 PASS30Total
Bifenthrin 0.5 2 ng/L 1000984.4 0 50 - 150%98 PASS 3 PASS30Total
Cyfluthrin 0.5 2 ng/L 1000903.9 0 50 - 150%90 PASS 9 PASS30Total
Cyhalothrin, Total Lambda 0.5 2 ng/L 10001095.8 0 50 - 150%110 PASS 7 PASS30Total
Cypermethrin 0.5 2 ng/L 1000907.4 0 50 - 150%91 PASS 14 PASS30Total
Danitol (Fenpropathrin) 0.5 2 ng/L 1000982 0 50 - 150%98 PASS 1 PASS30Total
Deltamethrin/Tralomethrin 0.5 2 ng/L 20002335 0 50 - 150%117 PASS 27 PASS30Total
Esfenvalerate 0.5 2 ng/L 10001006.8 0 50 - 150%101 PASS 10 PASS30Total
Fenvalerate 0.5 2 ng/L 1000902.3 0 50 - 150%90 PASS 9 PASS30Total
Fluvalinate 0.5 2 ng/L 10001033.5 0 50 - 150%103 PASS 13 PASS30Total
Permethrin, cis- 5 10 ng/L 267243 0 50 - 150%91 PASS 10 PASS30Total
Permethrin, trans- 5 10 ng/L 716688.1 0 50 - 150%96 PASS 11 PASS30Total
Prallethrin 0.5 2 ng/L 1000924.8 0 50 - 150%92 PASS 1 PASS30Total

1404002-001PHYSIS Project ID: Chollas Creek WER ConfirmationClient: Project:AMEC
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Appendix F Proposed Lead Criteria Tables 
 
AMBIENT AQUATIC LIFE WATER QUALITY CRITERIA LEAD, 1998, Great Lakes Environmental 
Center, Traverse City, Michigan 49686 
Prepared for U. S. Environmental Protection Agency, Office of Water, Office of Science and Technology, 
Health and Ecological Criteria Division, Washington, D.C., EPA Contract No. 68-C-04-006 

Table 1.  Acute Toxicity of Lead to Aquatic Animals 
 
 
  
 
 
Species 

 
 
 
 
 

Methoda 

 
 
 
 
 

Chemical 

 
 
 

Hardness 
(mg/L as 
 CaCO3)  

 
LC50 or 

EC50 
(Total 
µg/L)b  

 
LC50 or 

EC50 
(Dissolved  

   μg/L)   

LC50 or 
EC50 

Adjusted 
to TH=50 

(Total μg/L) 

 
 
Species Mean 
Acute Value 
at TH=50 
(Total µg/L)c 

 
 
 
 
Reference 

 
 

FRESHWATER SPECIES 
 

 
Rotifer,  
Lecane hamata 

 
S, U 

 
Lead 

nitrate 

 
135 680 - 162.3 

 
162.3 Perez-Legaspi 

and Rico-
Martinez 2001 

 
Rotifer,  
Lecane luna 

 
S, U 

 
Lead 

nitrate 

 
135 140 - 33.42 

 
33.42 Perez-Legaspi 

and Rico-
Martinez 2001 

 
Rotifer,  
Lecane 
quadridentata 

 
S, U 

 
Lead 

nitrate 

 
135 3,700 - 883.3 

 
883.3 Perez-Legaspi 

and Rico-
Martinez 2001 

 
Worm, 
Lumbriculus 
variegatus 

 
S, U 

 
- 

 
30 1,800 - 3,760 

 
- Bailey and Liu 

1980 

 
Worm (adult), 
Lumbriculus 
variegatus 

 
S, M, T 

 
Lead 

chloride 

 
290 >8,000 - >634.1 

 
- Schubauer-

Berigan et al. 
1993 

 
Worm, 
Lumbriculus 
variegatus 

 
F, M, T 

 
- 

 
44 740 - 889.8 

 
889.8 Phipps et al. 

1995 

 
Worm, 
Tubifex tubifex 

 
S, U 

 
Lead 

nitrate 

 
237 454,700 

(15C) 
- 48,215 

 
- Rathore and 

Khangarot 
2002 

 
Worm, 
Tubifex tubifex 

 
S, U 

 
Lead 

nitrate 

 
237 514,190 

(20C) 
- 54,523 

 
- Rathore and 

Khangarot 
2002 

 
Worm, 
Tubifex tubifex 

 
S, U 

 
Lead 

nitrate 

 
237 334,140 

(25C) 
- 35,431 

 
- Rathore and 

Khangarot 
2002 



 
 
Worm, 
Tubifex tubifex 

 
S, U 

 
Lead 

nitrate 

 
237 165,220 

(30C) 
- 17,520 

 
35,741 Rathore and 

Khangarot 
2002 

 
Snail, 
Aplexa 
hypnorum 

 
F, M, T 

 
Lead 

nitrate 

 
61 1,340 - 1,006 

 
1,006 Call et al. 1981 

 
Cladoceran  
(<24 hr), 
Ceriodaphnia 
dubia 

 
R, M, T 

 
Lead 

nitrate 

 
100 248 - 91.27 

 
- Spehar and 

Fiandt 1986 

 
Cladoceran  
(<24 hr), 
Ceriodaphnia 
dubia 

 
S, U 

 
Lead 

chloride 

 
80-100 120 - 52.25 

 
- Bitton et al. 

1996 

 
Cladoceran  
(<24 hr), 
Ceriodaphnia 
dubia 

 
R, M, D 

 
Lead 

nitrate 

 
20-30 30.3 29.1 84.76 

 
- Diamond et al. 

1997 

 
Cladoceran  
(<24 hr), 
Ceriodaphnia 
dubia 

 
R, M, D 

 
Lead 

nitrate 

 
20-30 195 187 545.5 

 
- Diamond et al. 

1997 

 
Cladoceran  
(<24 hr), 
Ceriodaphnia 
dubia 

 
R, M, D 

 
Lead 

nitrate 

 
20-30 47.9 46.1 134.0 

 
- Diamond et al. 

1997 

 
Cladoceran  
(<24 hr), 
Ceriodaphnia 
dubia 

 
R, M, D 

 
Lead 

nitrate 

 
20-30 27.5 26.4 76.93 

 
114.7 Diamond et al. 

1997 

 
Cladoceran  
(<24 hr), 
Ceriodaphnia 
reticulata 

 
S, U 

 
Lead 

nitrate 

 
240 1,878 - 195.6 

 
195.6 Elnabarawy et 

al. 1986 

 
Cladoceran, 
Daphnia 
galeata 

 
F, U 

 
Lead 

nitrate 

 
135 714 

 
- 170.5 

 
170.5 Wilson 1980 

 
Cladoceran, 
Daphnia magna 

 
S, U 

 
Lead 

chloride 

 
- 931 - - 

 
- Anderson 1948 

 
Cladoceran, 
Daphnia magna 

 
S, U 

 
Lead 

nitrate 

 
120 5,000d - 1,415d 

 
- Bringman and 

Kuhn 1959a,b 
 
Cladoceran, 
Daphnia magna 

 
F, U 

 
Lead 

nitrate 

 
135 510 

(10C) 
- 121.8 

 
- Wilson 1980 

 
Cladoceran, 
Daphnia magna 

 
F, U 

 
Lead 

nitrate 

 
135 950 

(15C) 
- 226.8 

 
- Wilson 1980 



 
 

 
 

 
 

 
    

 
  

 
Cladoceran, 
Daphnia magna 

 
F, U 

 
Lead 

nitrate 

 
135 870 

(20C) 
- 207.7 

 
- Wilson 1980 

 
Cladoceran, 
Daphnia magna 

 
F, U 

 
Lead 

nitrate 

 
135 160 

(25C) 
- 38.20 

 
- Wilson 1980 

 
Cladoceran, 
Daphnia magna 

 
S, U 

 
Lead 

nitrate 

 
175 150 - 24.63 

 
- LeBlanc 1982 

 
Cladoceran  
(<24 hr), 
Daphnia magna 

 
S, U 

 
Lead 

nitrate 

 
240 1,815 - 189.0 

 
- Elnabarawy et 

al. 1986 

 
Cladoceran  
(<24 hr), 
Daphnia magna 

 
S, U 

 
Lead 

nitrate 

 
259 3,700 - 345.2 

 
- Ziegenfuss et 

al. 1986 

 
Cladoceran, 
Daphnia magna 

 
S, M, T 

 
Lead 

nitrate 

 
170 967 - 165.6 

 
- McWilliam 

and Baird 2002 
 
Cladoceran, 
Daphnia magna 

 
S, M, T 

 
Lead 

sulfide 

 
- 3,655 - - 

 
- Erten-Unal et 

al. 1998 
 
Cladoceran, 
Daphnia magna 

 
S, U 

 
Lead 

carbonate 

 
- >5,000 - - 

 
- Erten-Unal et 

al. 1998 
 
Cladoceran, 
Daphnia magna 

 
S, M, T 

 
Lead 

chloride 

 
- 3,414 - - 

 
- Erten-Unal et 

al. 1998 
 
Cladoceran, 
Daphnia magna 

 
S, M, T 

 
Lead 

sulfate 

 
- 3,221 - - 

 
- Erten-Unal et 

al. 1998 
 
Cladoceran, 
Daphnia magna 

 
R, M, T 

 
Lead 

nitrate 

 
54 612 - 547.7 

 
- Chapman et al. 

Manuscript 
 
Cladoceran, 
Daphnia magna 

 
R, M, T 

 
Lead 

nitrate 

 
110 952 - 305.4 

 
- Chapman et al. 

Manuscript 
 
Cladoceran, 
Daphnia magna 

 
R, M, T 

 
Lead 

nitrate 

 
152 1,910 - 384.3 

 
171.4 Chapman et al. 

Manuscript 
 
Cladoceran, 
Daphnia pulex 

 
S, U 

 
Lead 

nitrate 

 
45 5,100e - 5,937e 

 
- Mount and 

Norberg 1984 
 
Cladoceran 
(<24 hr), 
Daphnia pulex 

 
S, U 

 
Lead 

nitrate 

 
240 2,003 - 208.6 

 
208.6 Elnabarawy et 

al. 1986 

 
Cladoceran  
(<24 hr), 
Moina 
macrocopa 

 
S, U 

 
Lead 

nitrate 

 
- 755 - - 

 
- Pokethitiyook 

et al. 1987 

 
Cladoceran, 
Simocephalus 
vetulus 

 
S, U 

 
Lead 

nitrate 

 
45 4,500e - 5,238e 

 
- Mount and 

Norberg 1984 

 
Amphipod, 

 
R, U 

 
Lead 

 
50 27,600 - 27,600 

 
27,600 Martin and 



Crangonyx 
pseudogracilis 

nitrate Holdich 1986 

 
Amphipod, 
Gammarus 
pseudolimnaeus 

 
F, M, T 

 
Lead 

nitrate 

 
46 124 - 139.8 

 
- Spehar et al. 

1978 

 
Amphipod, 
Gammarus 
pseudolimnaeus 

 
F, M, T 

 
Lead 

nitrate 

 
48 140 - 148.5 

 
144.1 Call et al. 1983 

 
Amphipod  
(1.2 - 1.3 mm) 
Hyalella azteca 

 
F, M, T 

 
- 

 
71 <380b <151 <229.2 

 
<229.2 Besser et al. 

2005 

 
Copepod 
(female), 
Cyclops 
bicuspidatus 

 
 

F, U 

 
Lead 

nitrate 

 
135 770 

(10C) 
- 183.8 

 
- Wilson 1980 

 
Copepod 
(female), 
Cyclops 
bicuspidatus 

 
 

F, U 

 
Lead 

nitrate 

 
135 900 

(15C) 
- 214.9 

 
- Wilson 1980 



 
 
Copepod 
(female), 
Cyclops 
bicuspidatus 

 
 

F, U 

 
Lead 

nitrate 

 
135 1,135 

(20C) 
- 271.0 

 
220.4 Wilson 1980 

 
Copepod 
(male), 
Diaptomus 
sicilis 

 
 

F, U 

 
Lead 

nitrate 

 
135 275 

(5C) 
- 65.65 

 
- Wilson 1980 

 
Copepod 
(female), 
Diaptomus 
sicilis 

 
 

F, U 

 
Lead 

nitrate 

 
135 460 

(5C) 
- 109.8 

 
- Wilson 1980 

 
Copepod 
(female), 
Diaptomus 
sicilis 

 
 

F, U 

 
Lead 

nitrate 

 
135 380 

(10C) 
- 90.72 

 
- Wilson 1980 

 
Copepod 
(female), 
Diaptomus 
sicilis 

 
 

F, U 

 
Lead 

nitrate 

 
135 190 

(15C) 
- 45.36 

 
73.80 Wilson 1980 

 
Crayfish, 
Orconectes 
limsous 

 
S, M, T 

 
Lead 

chloride 

 
- 3,300 - - 

 
- Boutet and 

Chaisemartin 
1973 

 
Crayfish (adult), 
Procambarus 
clarkii 

 
S, U 

 
Lead 

nitrate 

 
- >400,000 - - 

 
- Torreblanca et 

al. 1987 

 
Crayfish 
(juvenile), 
Procambarus 
clarkii 

 
S, M, T 

 
Lead 

nitrate 

 
30 751,570 - 1,569,992 

 
1,569,992 Naqvi and 

Howell 1993b 

 
Midge (first 
instar larvae), 
Benacus sp. 

 
S, U 

 
Lead 

nitrate 

 
5 1,360 - 37,639 

 
37,639 Oladimeji and 

Offem 1989 

 
Midge (first 
instar larvae), 
Chironomus 
tentans 

 
S, U 

 
Lead 

nitrate 

 
5 1,770 - 48,986 

 
48,986 Oladimeji and 

Offem 1989 

 
Midge, 
Tanytarsus 
dissimilis 

 
F, M, T 

 
Lead 

nitrate 

 
48 224,000 - 237,583 

 
237,583 Call et al. 1983 



 
 
Coho salmon 
(alevin), 
Oncorhynchus 
kisutch 

 
S, U 

 
Lead 

nitrate 

 
41 7,000 - 9,319 

 
- Buhl and 

Hamilton 1990 

 
Coho salmon 
(alevin), 
Oncorhynchus 
kisutch 

 
S, U 

 
Lead 

nitrate 

 
41 21,700 - 28,890 

 
- Buhl and 

Hamilton 1990 

 
Coho salmon 
(0.41 g), 
Oncorhynchus 
kisutch 

 
S, U 

 
Lead 

nitrate 

 
41 4,180 - 5,565 

 
- Buhl and 

Hamilton 1990 

 
Coho salmon 
(0.94 g), 
Oncorhynchus 
kisutch 

 
S, U 

 
Lead 

nitrate 

 
41 >18,000 - >23,964 

 
13,765 Buhl and 

Hamilton 1990 

 
Rainbow trout 
(2 mos), 
Oncorhynchus 
mykiss 

 
F, M, T, 

D 

 
Lead 

nitrate 

 
- 8,000 - - 

 
- Hale 1977 

 
Rainbow trout, 
Oncorhynchus 
mykiss 

 
S, M, 
T, D 

 
Lead 

nitrate 

 
385 542,000 1,320 28,549 

 
- Goettl et al. 

1972; Davies 
and Everhart 
1973; Davies 
et al. 1976 

 
Rainbow trout, 
Oncorhynchus 
mykiss 

 
S, M, T 

 
Lead 

nitrate 

 
290 471,000 1,470 37,332 

 
- Goettl et al. 

1972; Davies 
and Everhart 
1973; Davies 
et al. 1976 

 
Rainbow trout 
(alevin), 
Oncorhynchus 
mykiss 

 
S, U 

 
Lead 

nitrate 

 
41 30,000 - 39,940 

 
- Buhl and 

Hamilton 1990 

 
Rainbow trout 
(0.6 g), 
Oncorhynchus 
mykiss 

 
S, U 

 
Lead 

nitrate 

 
41 <1,700 - <2,263 

 
- Buhl and 

Hamilton 1990 

 
Rainbow trout, 
Oncorhynchus 
mykiss 

 
F, M, T 

 
Lead 

nitrate 

 
32 1,460b 1,170 2,779 

 
- Goettl et al. 

1972; Davies 
and Everhart 
1973; Davies 
et al. 1976 

 
Rainbow trout, 
Oncorhynchus 
mykiss 

 
F, M, T 

 
Lead 

nitrate 

 
140 1,040 1,000 235.6 

 
809.2 Rogers et al. 

2003 

     



Brook trout 
 (18 mos), 
Salvelinus 
fontinalis 

F, M, T Lead 
nitrate 

44 4,100 - 4,930 4,930 Holcombe et 
al. 1976 

 
Arctic grayling 
(alevin), 
Thymallus 
arcticus 

 
S, U 

 
Lead 

nitrate 

 
41 >36,000 - >47,928f 

 
- Buhl and 

Hamilton 1990 

 
Arctic grayling 
(fry), 
Thymallus 
arcticus 

 
S, U 

 
Lead 

nitrate 

 
41 12,000 - 15,976f 

 
- Buhl and 

Hamilton 1990 

 
Arctic grayling 
(0.34 g), 
Thymallus 
arcticus 

 
S, U 

 
Lead 

nitrate 

 
41 <320 - <426.0 

 
- Buhl and 

Hamilton 1990 

 
Arctic grayling 
(0.85 g), 
Thymallus 
arcticus 

 
S, U 

 
Lead 

nitrate 

 
41 <1,700 - <2,263 

 
- Buhl and 

Hamilton 1990 

 
Arctic grayling 
(0.97 g), 
Thymallus 
arcticus 

 
S, U 

 
Lead 

nitrate 

 
41 <1,000 - <1,331 

 
<1,087 Buhl and 

Hamilton 1990 

 
Goldfish, 
Carassius 
auratus 

 
S, U 

 
Lead 

chloride 

 
20 31,500 - 118,081 

 
118,081 Pickering and 

Henderson 
1966 

 
Common carp 
(eggs), 
Cyprinus carpio 

 
F, M, T 

 
Lead 

nitrate 

 
- >199 - - 

 
- Stouthart et al. 

1994 

 
Common carp 
(fry), 
Cyprinus carpio 

 
S, M, T, 

D 

 
Lead 

nitrate 

 
58 8,200 1,350 6,620 

 
- Datta and Das 

2003 

 
Common carp 
(fry), 
Cyprinus carpio 

 
S, M, T, 

D 

 
Lead 

nitrate 

 
90 341,000 1,780 146,092 

 
- Datta and Das 

2003 

 
Common carp 
(fry), 
Cyprinus carpio 

 
S, M, T, 

D 

 
Lead 

nitrate 

 
170 414,000 1,580 70,885 

 
- Datta and Das 

2003 

 
Common carp 
(fry), 
Cyprinus carpio 

 
S, M, T, 

D 

 
Lead 

nitrate 

 
280 554,000 1,400 46,190 

 
- Datta and Das 

2003 

 
Common carp 
(fry), 
Cyprinus carpio 

 
S, M, T, 

D 

 
Lead 

nitrate 

 
720 1,129,000 1,470 24,111 

 
37,719 Datta and Das 

2003 

 
Fathead 

 
S, U 

 
Lead 

 
20 5,580 - 20,917 

 
- Pickering and 



minnow, 
Pimephales 
promelas 

chloride Henderson 
1966 

 
Fathead 
minnow, 
Pimephales 
promelas 

 
S, U 

 
Lead 

chloride 

 
20 7,330 - 27,477 

 
- Pickering and 

Henderson 
1966 

 
Fathead 
minnow, 
Pimephales 
promelas 

 
S, U 

 
Lead 

chloride 

 
360 482,000 - 27,970 

 
- Pickering and 

Henderson 
1966 

 
Fathead 
minnow  
(<24 hr), 
Pimephales 
promelas 

 
S, M, T 

 
Lead 

chloride 

 
290 >5,400 - >428.0 

 
- Schubauer-

Berigan et al. 
1993 

 
Fathead 
minnow, 
Pimephales 
promelas 

 
S, U 

 
Lead 

sulfide 

 
- 9,958 - - 

 
- Erten-Unal et 

al. 1998 

 
Fathead 
minnow, 
Pimephales 
promelas 

 
S, U 

 
Lead 

carbonate 

 
- >10,000 - - 

 
- Erten-Unal et 

al. 1998 

 
Fathead 
minnow, 
Pimephales 
promelas 

 
S, U 

 
Lead 

chloride 

 
- 167 - - 

 
- Erten-Unal et 

al. 1998 

 
Fathead 
minnow, 
Pimephales 
promelas 

 
S, U 

 
Lead 

sulfate 

 
- 3,166 - - 

 
- Erten-Unal et 

al. 1998 



 
 
Fathead 
minnow (30 d), 
Pimephales 
promelas 

 
F, M, T 

 
Lead 

nitrate 

 
44 2,100 - 2,525 

 
2,525 Spehar and 

Fiandt 1986 

 
Colorado 
squawfish (larva 
and juvenile), 
Ptychocheilus 
lucius 

 
S, U 

 
Lead 

nitrate 

 
199 >170,000 - >23,193 

 
>23,193 Buhl 1997 

 
Bonytail (larva 
and juvenile), 
Gila elegans 

 
S, U 

 
Lead 

nitrate 

 
199 >170,000 - >23,193 

 
>23,193 Buhl 1997 

 
Razorback 
sucker (larva 
and juvenile), 
Xyrauchen 
texanus 

 
S, U 

 
Lead 

nitrate 

 
199 >170,000 - >23,193 

 
>23,193 Buhl 1997 

 
Mosquitofish 
(adult), 
Gambusia 
affinis 

 
S, U 

 
Lead 

nitrate 

 
- 240,000g - - 

 
- Wallen et al 

1957 

 
Mosquitofish, 
Gambusia 
affinis 

 
S, U 

 
Lead 

nitrate 

 
- 56,500 - - 

 
- Mowbray 1988 

 
Guppy (6 mos), 
Poecilla 
reticulata 

 
S, U 

 
Lead 

chloride 

 
20 20,600 - 77,221 

 
77,221 Pickering and 

Henderson 
1966 

 
Bluegill, 
Lepomis 
macrochirus 

 
S, U 

 
Lead 

chloride 

 
20 23,800 - 89,217 

 
- Pickering and 

Henderson 
1966 

 
Bluegill, 
Lepomis 
macrochirus 

 
S, U 

 
Lead 

chloride 

 
360 442,000 - 25,649 

 
47,836 Pickering and 

Henderson 
1966 

 
Smallmouth 
bass (egg and 
sac fry), 
Micropterus 
dolomieui 

 
S, M, T 

 
- 

 
152 >15,900 - >3,199f 

 
- Coughlan et al. 

1986 



 
 
Smallmouth 
bass 
(fingerling), 
Micropterus 
dolomieui 

 
S, M, T 

 
- 

 
152 29,000 - 5,835f 

 
- Coughlan et al. 

1986 

 
Smallmouth 
bass (fry), 
Micropterus 
dolomieui 

 
S, M, T 

 
- 

 
152 2,800 - 563.4 

 
563.4 Coughlan et al. 

1986 

 
Tilapia, 
Oreochromis 
hornorum 

 
S, U 

 
Lead 

nitrate 

 
120 202,000 - 57,154 

 
57,154 Arias et al. 

1991 

 
Tilapia, 
Oreochromis  
mossambicus 

 
R, U 

 
Lead 

nitrate 

 
- 104,910 - - 

 
- James et al. 

1996 

 
 
 
a   S = static; R = renewal; F = flow-through; M = measured; U = unmeasured; T = total metal concentration measured;  
    D=dissolved metal concentration measured.     
b   Concentration of lead, not the chemical.  Where indicated, total lead value was calculated from reported dissolved value and 
     appropriate conversion factor. 
c   Freshwater Species Mean Acute Values are calculated at a hardness of 50 mg/L using the pooled slope.  SMAVs calculated 
    using Lotus spreadsheet, values presented may be different than those calculated with a hand held calculator due to rounding. 
    Note: Each SMAV was calculated from the associated underlined number(s) in the preceding column (freshwater) or preceding 
    third column for saltwater. 
d   In river water, not used in calculations. 
e   Not used in calculations because the values in Mount and Norberg (1984) are much higher than values for other species in the 
    same genus and family. 
f   Not used in calculation because data are available for a more sensitive life stage. 
g  High turbidity. 
h  Value not used to calculate the SMAV because the “less than” value is greater than the other value for the species. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Results of Covariance Analysis of Freshwater Acute Toxicity versus Hardness 

Species n Slope 95% Confidence Limits Degrees of 
Freedom 

Daphnia magna 8 0.7245 -1.8411, 3.2901 6 



Rainbow trout 5 1.8306 0.3392, 3.3220 3 

Fathead minnow 4 1.5492 0.1314, 2.9670 2 

Bluegill 2 1.0108 (Cannot be calculated) 0 

Carp 
 

All of the above 

5 
 

24 

1.5619 
 

1.4421a 

-0.1397, 3.2635 
 

0.7777, 2.1056 

3 
 

18 
 a P = 0. 8988 For equality of slopes 



Table 2.  Chronic Toxicity of Lead to Aquatic Animals 
 

 
  
 
 
Species 

 
 
 
 

Testa 

 
 
 
 

Chemical 

 
 

Hardness 
(mg/L as 
 CaCO3)  

Chronic 
Limits 
Total 

  (g/L)b  

Chronic 
Limits 

Dissolved 
(μg/L) 

Chronic 
Value 
Total 

 (g/L) 

 
Chronic 
Value 

Dissolved 
(μg/L) 

 
 
 
Reference 

 
 

FRESHWATER SPECIES 
 
Snail, 
Lymnaea 
palustris 

 
LC, T 

 
Lead 

nitrate 

 
139 12-54 - 25.46 

 
- Borgmann et al. 

1978 

 
Snail, 
Lymnaea 
stagnalis 

 
LC, D 

 
Lead 

nitrate 

 
- 13.4-17.9c 12-16c 15.52 

 
13.86 Grosell et al. 2006 

 
Cladoceran, 
Ceriodaphnia 
dubia 

 
LC, T 

 
Lead 

nitrate 

 
100 - - 52 

 
- Spehar and Fiandt 

1986 

 
Cladoceran, 
Ceriodaphnia 
dubia 

 
LC, T 

 
- 

 
20 51-99 - 71 

 
- Jop et al. 1995 

 
Cladoceran, 
Daphnia magna 

 
LC, T 

 
Lead 

nitrate 

 
52 9-16.7 - 12.26 

 
- Chapman et al. 

Manuscript 
 
Cladoceran, 
Daphnia magna 

 
LC, T 

 
Lead 

nitrate 

 
102 78-181 - 118.8 

 
- Chapman et al. 

Manuscript 
 
Cladoceran, 
Daphnia magna 

 
LC, T 

 
Lead 

nitrate 

 
151 85-193 - 128.1 

 
- Chapman et al. 

Manuscript 
 
Amphipod, 
Hyalella azteca 

 
LC, T 

 
- 

 
136 7.9-18 - 11.92 

 
- Besser et al. 2005 

 
Midge, 
Chironomus 
tentans 

 
LC, D 

 
Lead 

nitrate 

 
- 122-557c 109-497c 260.7 

 
232.8 Grosell et al. 2006 

 
Rainbow trout, 
Oncorhynchus 
mykiss 

 
ELS, T 

 
Lead 

nitrate 

 
28 13.2-27 - 18.88 

 
- Goettl et al. 1972; 

Davies and 
Everhart 1973; 
Davies et al. 1976 

 
Rainbow trout, 
Oncorhynchus 
mykiss 

 
ELS, T 

 
Lead 

nitrate 

 
35 71-146 - 101.8 

 
- Sauter et al. 1976 

 
Brook trout, 
Salvelinus 
fontinalis 

 
LC, T 

 
Lead 

nitrate 

 
44 58-119 - 83.08 

 
- Holcombe et al. 

1976 

 
Fathead 
minnow, 
Pimephales 
promelas 

 
ELS, T 

 
Lead 

nitrate 

 
44 - - 329 

 
- Spehar and Fiandt 

1986 

     



 
  
 
 
Species 

 
 
 
 

Testa 

 
 
 
 

Chemical 

 
 

Hardness 
(mg/L as 
 CaCO3)  

Chronic 
Limits 
Total 

  (g/L)b  

Chronic 
Limits 

Dissolved 
(μg/L) 

Chronic 
Value 
Total 

 (g/L) 

 
Chronic 
Value 

Dissolved 
(μg/L) 

 
 
 
Reference 

Smallmouth 
bass, 
Micropterus 
dolomieui 

LC, T Lead 152 >405 - >405 - Coughlan et al. 
1986 

  
 
  
 
  
Species 

 
 
 
 

Testa 

 
 
 
 

Chemical 

 
 

Hardness 
(mg/L as 
 CaCO3)  

Chronic 
Limits 
Total 

   (g/L)b  

Chronic 
Limits 

Dissolved 
(μg/L) 

Chronic 
Value 
Total 

   (g/L)  

 
Chronic 
Value 

Dissolved 
(μg/L) 

 
 
 
Reference 

 
 

SALTWATER SPECIES 
 

 
Mysid, 
Americamysis 
bahia 
 

 
LC, T 

 
Lead 

nitrate 

 
30d 17-37 - 25.08 

 
- Lussier et al. 1985 

 
a  LC = life cycle or partial life cycle, ELS = early life stage, T = total metal concentration, D = dissolved metal concentration. 
b  Results are expressed as lead, not as the chemical. 
c  Where indicated, total lead value was calculated from reported dissolved value and appropriate conversion factor. 
d  Salinity (g/kg). 
 
 
 

 
Results of Regression Analysis of Freshwater Chronic Toxicity versus Hardness 

 
 
Species 

 
n 

 
Slope 95% Confidence Limits 

 
Degrees of Freedom 

 
Daphnia magna 

 
3 

 
2.328 -8.274, 12.931 

 
1 

 
 
 
 
 
 



  
 

Acute-Chronic Ratio 
 

 
 
 
Species 

 
 

Hardness  
(mg/L as CaCO3) 

 
Acute Value 

(μg/L) 

 
Chronic Value 

(μg/L) 

 
 

Ratio 

 
 
 

Reference 
 
Cladoceran, 
Ceriodaphnia dubia 

 
100 248 52 4.77 

 
Spehar and Fiandt 1986 

 
Cladoceran, 
Daphnia magna 

 
52-54 612 12.26 49.92 

 
Chapman et al. 

Manuscript 
 
Cladoceran, 
Daphnia magna 

 
102-110 952 118.8 8.013 

 
Chapman et al. 

Manuscript 
 
Cladoceran, 
Daphnia magna 

 
151-152 1,910 128.1 14.91 

 
Chapman et al. 

Manuscript 
 
Rainbow trout, 
Oncorhynchus 
mykiss 

 
28-32 1,460 18.88 77.33 

 
Goettl et al. 1972; Davies 

and Everhart 1973; 
Davies et al. 1976 

 
Brook trout, 
Salvelinus fontinalis 

 
44 4,100 83.08 49.35 

 
Holcombe et al. 1976 

 
Fathead minnow, 
Pimephales promelas 

 
44 2,100 329 6.38 

 
Spehar and Fiandt 1986 

 
Smallmouth bass, 
Micropterus 
dolomieui 

 
152 2,800 >405 <6.91 

 
Coughlan et al. 1986 

 
Mysid, 
Americamysis bahia 

 
- 3,130 25.08 124.8a 

 
Lussier et al. 1985 

     a  ACR not acceptable because of solubility issues encountered in the acute test.  
 
 
 
 
 
Table 3.  Ranked Genus Mean Acute Values with Species Mean Acute-Chronic Ratios 
 

 
 
 

Ranka 

 
Genus Mean 
Acute Value 

 (Total µg/L)b  

 
 
 
Species 

Species Mean 
Acute Value 

 (Total µg/L)b   

 
Species Mean 

Acute-Chronic 
   Ratio     

 
 

FRESHWATER SPECIES 
 

28 
 

1,569,992 
 
Crayfish, 1,569,992 

 
- 



 
 
 

Ranka 

 
Genus Mean 
Acute Value 

 (Total µg/L)b  

 
 
 
Species 

Species Mean 
Acute Value 

 (Total µg/L)b   

 
Species Mean 

Acute-Chronic 
   Ratio     

Procambarus clarkii 
 

27 
 

237,583 
 
Midge, 
Tanytarsus dissimilis 

237,583 
 

- 

 
26 

 
118,081 

 
Goldfish, 
Carassius auratus 

118,081 
 

- 

 
25 

 
77,221 

 
Guppy, 
Poecilia reticulata 

77,221 
 

- 

 
24 

 
57,154 

 
Tilapia, 
Oreochromis hornorum 

57,154 
 

- 

 
23 

 
48,986 

 
Midge, 
Chironomus tentans 

48,986 
 

- 

 
22 

 
47,836 

 
Bluegill, 
Lepomis macrochirus 

47,836 
 

- 

 
21 

 
37,719 

 
Common carp, 
Cyprinus carpio 

37,719 
 

- 

 
20 

 
37,639 

 
Midge, 
Benacus sp. 

37,639 
 

- 

 
19 

 
35,741 

 
Worm, 
Tubifex tubifex 

35,741 
 

- 

 
18 

 
27,600 

 
Amphipod, 
Crangonyx pseudogracilis 

27,600 
 

- 

 
17 

 
>23,193 

 
Colorado squawfish, 
Ptychocheilus lucius 

>23,193 
 

- 

 
16 

 
>23,193 

 
Bonytail, 
Gila elegans 

>23,193 
 

- 

 
15 

 
>23,193 

 
Razorback sucker, 
Xyrauchen texanus 

>23,193 
 

-   

 
14 

 
4,930 

 
Brook trout, 
Salvelinus fontinalis 

4,930 
 

49.35 

 
13 

 
3,337 

 
Coho salmon, 
Oncorhynchus kisutch 

13,765 
 

- 

 
 

 
 

 
Rainbow trout, 
Oncorhynchus mykiss 

809.2 
 

77.33 

    



 
 
 

Ranka 

 
Genus Mean 
Acute Value 

 (Total µg/L)b  

 
 
 
Species 

Species Mean 
Acute Value 

 (Total µg/L)b   

 
Species Mean 

Acute-Chronic 
   Ratio     

12 2,525 Fathead minnow, 
Pimephales promelas 

2,525 6.38 

 
11 

 
<1,087 

 
Arctic grayling, 
Thymallus arcticus 

<1,087 
 

- 

 
10 

 
1,006 

 
Snail, 
Aplexa hypnorum 

1,006 
 

- 

 
9 

 
889.8 

 
Worm, 
Lumbriculus variegatus 

889.8 
 

- 

 
8 

 
563.4 

 
Smallmouth bass, 
Micropterus dolomieui 

563.4 
 

<6.91 

 
7 

 
<229.2 

 
Amphipod, 
Hyalella azteca 

<229.2 
 

- 

 
6 

 
220.4 

 
Copepod, 
Cyclops bicuspidatus 

220.4 
 

- 

 
5 

 
182.7 

 
Cladoceran, 
Daphnia galeata 

170.5 
 

- 

 
 

 
 

 
Cladoceran, 
Daphnia magna 

171.4 
 

18.13c 

 
 

 
 

 
Cladoceran, 
Daphnia pulex 

208.6 
 

- 

 
4 

 
168.6 

 
Rotifer,  
Lecane hamata 

162.3 
 

- 

 
 

 
 

 
Rotifer,  
Lecane luna 

33.42 
 

- 

 
 

 
 

 
Rotifer,  
Lecane quadridentata 

883.3 
 

- 

 
3 

 
149.8 

 
Cladoceran, 
Ceriodaphnia dubia

114.7 
 

4.77 

 
 

 
 

 
Cladoceran, 
Ceriodaphnia reticulata 

195.6 
 

- 

 
2 

 
144.1 

 
Amphipod, 
Gammarus pseudolimnaeus 

144.1 
 

- 

 
1 

 
73.80 

 
Copepod,  
Diaptomus sicilis 

73.80 
 

- 
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Bioassay Laboratory Reports 



Weston - 2010 

Range-finder and Definitive WERs 



Range-finding WER Event 

1/26/2010 























































Definitive WER Event 1 

2/28/2010 













































































Definitive WER Event 2 

4/02/2010 

















































































Definitive WER Event 3 

10/31/2010 











































































Definitive WER Event 4 

12/21/2010 

 













































































 

 

 

 

 

 

 

 

 

 

 

 

Nautilus - 2014 

Confirmation WERs 
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o Nautilus Environmental is a certified laboratory under the State of California 
Department of Health Services, Environmental Laboratory Accreditation Program 
(ELAP), Certificate No. 1802. 

o All data have been reviewed and verified.   

o All test results have met minimum test acceptability criteria under their respective 
EPA protocols, unless otherwise noted in this report. 

o Any test data discrepancies or protocol deviations have been noted in the report. 
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INTRODUCTION 

Acute 48-hour toxicity bioassays were conducted in support of a Water Effect Ratio (WER) 
study as part of Total Maximum Daily Load (TMDL) monitoring in the City of San Diego’s 
Chollas Creek watershed.  A previous WER study was performed for these sites by Weston 
Solutions (Weston) in 2010-2011 testing a single species (Ceriodaphnia dubia) with copper and 
zinc spiked separately into each sample. This current study expands on the Weston study at the 
request of the San Diego Regional Water Quality Control Board (Regional Board) by also 
testing the effects of the mixture of copper and zinc together in solution to C. dubia. 
Confirmation testing with a second species, the fathead minnow Pimephales promelas, was 
also conducted.  

Storm water samples from two sites within the watershed were spiked with copper and zinc to 
evaluate toxicity of these metals in the site water in relation to toxicity of the same metals in 
laboratory control water.  Testing with both metals was conducted using the water flea C. dubia 
and fathead minnow P. promelas.  Water flea tests were also conducted with copper and zinc 
mixtures.  The samples were collected between April 2 and 3, 2014.  Testing was conducted at 
Nautilus Environmental (Nautilus) in San Diego from April 4 through 6, 2014. 

MATERIALS AND METHODS 

Methods for holding and processing samples, and toxicity test procedures for development of 
WERs are provided in the following guidance documents: 

• Interim Guidance on the Determination and Use of Water-Effect Ratios for Metals. 
United States Environmental Protection Agency (USEPA) 1994. EPA-823-B-94-001.  

• Streamlined Water-Effect Ratio Procedure for Discharges of Copper.         
USEPA/822/R-01/005. 

• Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms. Fifth Edition. USEPA 2002. EPA-821-R-02-012.  

Test Material 
Test material consisted of two samples collected from mass loading stations in the Chollas 
Creek watershed.  Each initial sample was collected as a composite for the duration of the 
storm event; samples were collected by an auto-sampler into multiple 20-liter glass containers.  
It was discovered following collection and prior to testing, however that the composite for Site 
SD8(1) was compromised by two water main leaks that occurred upstream within the Chollas 
Creek watershed during the storm resulting in elevated chlorine levels in the sample. As a 
contingency to account for limited rainfall and runoff, a bulk grab sample was collected at Site 
SD8(1) at the beginning of the storm. All other water quality characteristics (pH, conductivity 
etc.) were similar between the storm composite and bulk grab sample, and consistent with that 
recorded during prior storm events. It was therefore determined that the grab sample from 
SD8(1) was sufficiently representative of the site during a storm and was used for this study. 

Samples were collected under the direction of Mr. Tommy Wells of AMEC Environment and 
Infrastructure (AMEC E&I) by AMEC personnel and hand delivered to Nautilus.   

Upon arrival at Nautilus, an aliquot of each the sample was drawn and water quality parameters 
of pH, dissolved oxygen (DO), conductivity, temperature, alkalinity, hardness, and total chlorine 
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were measured and recorded.  The samples were stored at 4°C prior to use.  A summary of the 
sample collection and receipt times is provided in Table 1.   

Table 1.  Sample Collection and Receipt Times 

Site Sample ID 
Sample Collection 

Date/Time 
Sample Receipt 

Date/Time 

SD8(1) SD8(1) Grab 04/02/2014; 13:20 a 04/03/2014; 13:00 

DPR(3) DPR(3) Comp 04/03/2014; 06:31 04/03/2014; 13:00 

a 

Sample Preparation 

The SD8(1) sample used for the WER study was a contingency grab sample collected toward the beginning of the 
storm rather than a composite (see explanation above).   

Metal stocks were prepared in Nanopure-filtered water using J.T. Baker Brand ACS reagent 
grade copper chloride and zinc sulfate salts purchased from Sigma-Aldrich®.  All primary 
working stock solutions were sub-sampled and analytically verified by Calscience Laboratories 
in Garden Grove, California prior to use.  Test solutions were prepared by adding appropriate 
volumes of stock metal solutions into glass volumetric flasks.  All stock solutions were measured 
using volumetric pipettes.  The lab or site water was then added to the fill line on the volumetric 
flask, mixed thoroughly, and each solution then poured back out into a separate clean, labeled 
low density polyethylene (LDPE) plastic cubitainer.  Nominal target test concentrations are 
provided in Table 2. 

The test solutions were manually mixed immediately upon preparation, allowed to sit for a 
minimum of 3 hours to allow metal partitioning to reach equilibrium with test water constituents, 
and manually mixed again before distributing to test chambers.  Initial water quality parameters 
including pH, DO, temperature, and conductivity were recorded for each test concentration prior 
to test initiation.  Solutions were created as a single shared batch for water flea and fathead 
minnow tests when appropriate.  After mixing, all dilutions were acclimated to the appropriate 
temperatures prior to using for test initiations and renewals.   
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Table 2.  Nominal Spiked Test Concentrations 

Sample 
Trace 

Metal 
Species Nominal Total Concentration (µg/L) 

Lab Water Copper Water flea 0, 5.0, 8.4, 14.0, 23.3, 38.9, 64.8, 108 

Lab Water Copper Fathead 
minnow 0, 14.0, 23.3, 38.9, 64.8, 108, 180, 300 

Site Water: 
SD8(1), DPR(3) Copper Water flea 0, 23.3, 38.9, 64.8, 108, 180, 300, 500 

Site Water: 
SD8(1), DPR(3) Copper Fathead 

minnow 0, 64.8, 108, 180, 300, 500, 833, 1389 

Lab Water Zinc Water flea 0, 10.1, 16.8, 28.0, 46.7, 77.8, 130, 216 

Lab Water Zinc Fathead 
minnow 0, 28.0, 46.7, 77.8, 130, 216, 360, 600 

Site Water: 
SD8(1), DPR(3) Zinc Water flea 0, 46.7, 77.8, 130, 216, 360, 600, 1000 

Site Water: 
SD8(1), DPR(3) Zinc Fathead 

minnow 0, 130, 216, 360, 600, 1000, 1667, 2778 

Site Water:  
SD8(1) 

Copper+
[Zinc] Water flea 

0, 48.7+[150], 60.8+[150], 85.2+[150],113+[150], 
48.7+[182], 60.8+[182], 85.2+[182], 113+[182],  
48.7+[236], 60.8+[236], 85.2+[236], 113+[236] 

Site Water:  
DPR(3) 

Copper+
[Zinc] Water flea 

0, 63.8+[191], 79.8+[191], 112+[191], 148+[191], 
63.8+[232], 79.8+[232], 112+[232], 148+[232],  
63.8+[301], 79.8+[301], 112+[301], 148+[301] 

 

Subsample Collection 
Using “clean” sampling techniques (EPA 1995), subsamples of each test concentration were 
collected immediately prior to test initiation and again at test termination for determination of 
dissolved and total metal fractions.  If complete mortality was observed in any test 
concentration, subsamples for dissolved fractions were collected on the same day.    

Sterile disposable 250 milliliter (mL) VWR® Bottle Top Filtration Units were used to filter 
samples for dissolved metals analysis.  Filter material consisted of a 0.45-µm hydrophilic 
polyethersulfone (PES) membrane.  A single filter unit was used for each site/metal combination 
to avoid contamination between concentrations.  Solutions were thoroughly mixed immediately 
prior to sub-sampling.  Each filter unit was rinsed thoroughly with deionized water, and the first 
10 to 20 mL sample water to go through the filters was disposed of.  Dissolved metals fractions 
were then immediately poured into a clean, pre-labeled 250 mL HDPE bottle prepared by the 
analytical lab with high purity nitric acid to preserve the samples. The remaining sample was 
poured into the pre-labeled 250 mL trace clean VWR bottle and capped.  Sub-samples were 
immediately recorded on a chain of custody form and stored at 4°C until transfer to the 
analytical laboratory.  

Subsamples selected for analysis were placed within an insulated cooler on ice for shipment to 
Weck Laboratories in the City of Industry, California via same day courier.  
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Toxicity Test Methods 
Testing was conducted in accordance with methods published in USEPA 2002.  Test 
specifications are summarized in Tables 2 and 3. 

Table 3.  Summary of Test Conditions for the 48-hour Water Flea Acute Survival Test 
Test Type 48-hour Acute Static (no water renewal) 
Test period 4/4/2014 – 4/6/2014 
Test organism Water flea (Ceriodaphnia dubia) 
Test organism source In-house culture 
Test organism age at initiation < 24 hours 
Test solution renewal None 
Feeding Selenastrum and yeast/cerophyll/trout chow (YCT) 

two hours prior to test initiation. No feeding during 
test.   

Test chamber 30 mL plastic cup 
Test solution volume 20 mL 
Test temperature 20 ± 1°C 
Dilution water Diluted Mineral Water (Moderately Hard Lab Water 

80-100 mg/L CaCO3

Number of organisms/chamber 
) or Site Water 

5 
Number of replicates 4 
Photoperiod 16 hours light/8 hours dark 
Aeration None 
Test Protocol EPA-821-R-02-012 (USEPA, 2002) 
Test acceptability criterion for controls ≥ 90% mean survival 

Statistical Analysis Median lethal concentration (LC50) values 
calculated using Trimmed Spearman Kärber (TSK) 
analysis with CETIS™

Reference toxicant 

 statistical software, version 
1.8.4.23. 
Copper chloride (48-hour exposure) 
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Table 4.  Summary of Test Conditions for the 48-hour Fathead Minnow Acute Survival 
Test 
Test Type 48-hour Acute Static (no water renewal) 
Test period 4/4/2014 – 4/6/2014 
Test organism Pimephales promelas (fathead minnow) 
Test organism source, age Aquatic Biosystems (Fort Collins, CO), 4 days old at 

initiation 
Test solution renewal None 
Feeding Artemia prior to test initiation. No feeding during 

test.  
Test chamber 500 mL plastic cup 
Test solution volume 250 mL 
Test temperature 20 ± 1°C 
Dilution water Diluted Mineral Water (Moderately Hard Lab Water 

80-100 mg/L CaCO3

Number of organisms/chamber 
) or Site Water 

5 
Number of replicates 4  
Photoperiod 16 hours light/8 hours dark 
Aeration None 
Test Protocol EPA-821-R-02-012 (USEPA, 2002) 
Test acceptability criterion for controls ≥ 90% mean survival 
Statistical Analysis Median lethal concentration (LC50) values 

calculated using TSK analysis with CETIS™

Reference toxicant 

 
statistical software, version 1.8.4.23. 
Copper chloride (96-hour exposure) 

 

RESULTS 

Statistical results including no observed effect (and low observed effect) concentrations 
(NOEC/LOEC), and median lethal concentrations (LC50

The copper tests with both species showed typical dose responses in lab water.  As expected, 
copper was notably more toxic in lab water than in site water.  No effects were observed in the 
water flea lab water test conducted with zinc, preventing a comparison between lab and site 
water.  For the fathead minnow zinc test in lab water, the percent effect in the highest 
concentration tested was slightly below 50 (48.7), preventing calculation of an LC

) are provided in Tables 5 and 6 for the 
copper tests and Tables 7 and 8 for the zinc tests.  Statistical results for the copper/zinc mixture 
are summarized in Table 9.  Detailed test results summaries are provided in Appendix A.  
Statistical analysis summaries and raw datasheets are provided Appendix B.  A summary of 
sample water quality characteristics measured at Nautilus upon receipt and water quality 
characteristics of the laboratory water upon test initiation are provided in Appendix C.  A copy of 
the Chain of Custody form is presented in Appendix D.  A copy of the analytical chemistry report 
with all the measured metals concentrations is provided in Appendix E.  

50 using TSK.  
An LC50 value was estimated using linear regression; these results indicate that the lab water 
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tests showed a higher degree of toxicity than the site water tests.  Results of the copper and 
zinc mixture tests indicate that the amount of zinc present in the sample does not have an 
impact on toxicity of copper in the samples tested.  

Table 5.  Statistical Results for Water Flea Copper Tests 

Site NOEC        

 48-hr LC

LOEC 

50 

LC 95% LCL 50 95% UCL 

SD8(1) 59 97 102 91.8 112 

DPR(3) 160 265 196 179 215 

Lab Water 5.9 7.2 7.36 6.78 7.99 

All values in µg/L dissolved copper 
LC50

NOEC:  No Observed Effect Concentration; the highest concentration at which no effect is observed. 

: Median lethal concentration; concentration expected to cause mortality to 50 percent of test organisms.  Calculated using 
Trimmed Spearman Kärber analysis. 

LOEC: Lowest Observed Effect Concentration; one concentration above the NOEC 

Table 6.  Statistical Results for Fathead Minnow Copper Tests  

Site NOEC        

 48-hr LC

LOEC 

50 

LC 95% LCL 50 95% UCL 

SD8(1) 155 255 332 298 370 

DPR(3) 275 440 930 870 994 

Lab Water 13 22 57.3 46.1 71.1 

All values in µg/L dissolved copper 
LC50

NOEC:  No Observed Effect Concentration; the highest concentration at which no effect is observed. 

: Median lethal concentration; concentration expected to cause mortality to 50 percent of test organisms.  Calculated using 
Trimmed Spearman Kärber analysis. 

LOEC: Lowest Observed Effect Concentration; one concentration above the NOEC. 
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Table 7.  Statistical Results for Water Flea Zinc Tests  

Site NOEC        

 48-hr LC

LOEC 

50 

LC 95% LCL 50 95% UCL 

SD8(1) 290 475 334 300 372 

DPR(3) 320 510 395 365 427 

Lab Water 185 >185a >185a N/A b N/A 

All values in µg/L dissolved zinc 
LC50

NOEC:  No Observed Effect Concentration; the highest concentration at which no effect is observed. 

: Median lethal concentration; concentration expected to cause mortality to 50 percent of test organisms.  Calculated using 
Trimmed Spearman Kärber (TSK) analysis unless otherwise noted. 

LOEC: Lowest Observed Effect Concentration; one concentration above the NOEC 
a Highest concentration tested. 
b A 50% effect was not observed in the test; LC50

N/A: Not applicable - data do not meet required assumptions to obtain a valid result. 

 is expressed as greater than the highest concentration tested.  Calculated using 
linear interpolation instead of TSK. 

Table 8.  Statistical Results for Fathead Minnow Zinc Tests 

Site NOEC        

 48-hr LC

LOEC 

50 

LC 95% LCL 50 95% UCL 

SD8(1) 295 480 789 692 900 

DPR(3) 520 850 1453 1243 1697 

Lab Water 310 505 528 N/A a N/A 

All values in µg/L dissolved zinc 
LC50

NOEC:  No Observed Effect Concentration; the highest concentration at which no effect is observed. 

: Median lethal concentration; concentration expected to cause mortality to 50 percent of test organisms.  Calculated using 
Trimmed Spearman Kärber (TSK) analysis unless otherwise noted. 

LOEC: Lowest Observed Effect Concentration; one concentration above the NOEC 
a Effect in the highest concentration tested was less than 50% (48.7%) resulting an LC50 of > 505 µg/L using TSK.  An LC50

N/A: Not applicable - data do not meet required assumptions to obtain a valid result. 

 of 528 
µg/L (452 – 801) was extrapolated using Linear Regression. 



 City of San Diego Chollas Creek TMDL 
AMEC E&I Final Report for Water Effect Ratio Testing 
Test ID Numbers: 1404-S113 to –S128 April 2 - 3, 2014 Storm Event 

Nautilus Environmental 8 

Table 9.  Statistical Results for Water Flea Copper and Zinc Mixture Tests 

Site 
Dissolved Zinc 
(µg/L, nominal) NOEC        

 48-hr LC

LOEC 

50 

LC 95% LCL 50 95% UCL 

SD8(1) 

150 80 98 87.0 83.0 91.1 

182 79 100 87.3 81.7 93.2 

236 79 98 84.4 80.9 88.1 

DPR(3) 

191 130 >130 >130a N/A b N/A 

232 105 135 >135 N/A b N/A 

301 140 >140 >140a N/A b N/A 

All NOEC, LOEC and LC50

LC
 values in µg/L dissolved copper 

50

NOEC:  No Observed Effect Concentration; the highest concentration at which no effect is observed. 

: Median lethal concentration; concentration expected to cause mortality to 50 percent of test organisms.  Calculated using 
Trimmed Spearman Kärber (TSK) analysis unless otherwise noted. 

LOEC: Lowest Observed Effect Concentration; one concentration above the NOEC 
a Highest concentration tested. 
b A 50% effect was not observed in the test; LC50

N/A: Not applicable - data do not meet required assumptions to obtain a valid result. 

 is expressed as greater than the highest concentration tested.  Calculated using 
linear interpolation instead of TSK. 
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QUALITY ASSURANCE 

The samples were received under appropriate conditions and within the recommended 
temperature range of 0-6° C.  The tests with the sample from DPR(3) were initiated within 36 
hours of sample receipt.  The tests with the sample from SD8(1) were initiated past a standard 
36 hour holding time (51 and 54 hours past collection at test initiation), but were within the 
maximum holding time of 96-hours post collection allowed for WER testing purposes (EPA 1994 
and 2001).  Mean control responses met minimum test acceptability criteria.  Dose-response 
relationships were reviewed to evaluate reliability of the results.  Based on the dose responses 
observed during testing, the statistical results are deemed reliable.  All test results were deemed 
valid. 

Sufficient sample volume was not available to allow for water quality surrogates for the water 
flea tests.  Initial and final water quality readings for the water flea tests were obtained from the 
fathead minnow test chambers when available.  Water quality surrogates were used for initial 
and final water quality measurements for those dilutions that were not shared with the fathead 
minnow tests.  Temperature readings were measured at 24 hours for the water flea tests from a 
temperature surrogate on each test board. 

The surrogate used for initial readings for the 48.7 µg/L (nominal) concentration in the SD8(1) 
copper/zinc mixture test had an abnormally high conductivity reading at initiation.  This was 
most likely due to contamination of the surrogate chamber.  The temperature in this test was 
also below recommended test range of 20 ± 1°C (18.6) at 24 hours.  These deviations did not 
appear to affect the final test results.   

Reference Toxicant Testing 
Concurrent reference toxicant tests were conducted during this round of testing. All test 
organisms were obtained from Nautilus’ internal culture.  Both tests met applicable test 
acceptability criteria and the calculated effect concentrations were within two standard 
deviations the historical mean, indicating that the organism sensitivity to copper was typical.   
Reference toxicant test results are summarized in Table 10 and provided in full in Appendix F.  
A glossary of qualifier codes is provided in Appendix G. 

Table 10.  Reference Toxicant Test Results 
 
Species Endpoint LC

(µg/L copper) 
50 Historical mean ± 

2 SD  
(µg/L copper) 

CV (%) 

Water flea 48 hr survival 14.5a 17.7 ± 9.61   27.2 

Fathead minnow 96 hr survival 16.6 54.1 ± 48.1 a 44.5 

a

 
 Calculated based on nominal rather than measured copper concentrations.   
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APPENDIX A 
 

LC50

  

 and Survival Data Summaries  



Copper and Zinc WER Mixture Study for Chollas Creek
Summary of Single Metal Spike Results

Test Date: 4/04/2014

C. dubia 48‐hr Survival

COPPER

Lab Control Water Site SD8(1) Site DPR3
Test Conc. Mean % Surv. Test Conc. Mean % Surv. Test Conc. Mean % Surv.

0.5 95 9.1 95 11 100
5.9 100 27 95 29 95
7.2 30 41 95 43 100
13 0 59 95 65 100
22 0 97 60 104 100
35 0 150 0 160 85
58 0 265 0 265 5.0
104 0 425 0 435 0
LC50 7.36 LC50 102 LC50 196

ZINC
Lab Control Water Site SD8(1) Site DPR3

Test Conc. Mean % Surv. Test Conc. Mean % Surv. Test Conc. Mean % Surv.

1.9 90 20 100 31 100
9.2 95 51 100 61 100
15 95 69 95 80 100
26 95 115 100 130 100
41 100 185 95 200 100
68 95 290 75 320 90
110 100 475 5 510 5
185 90 810 5 835 0
LC50 >185 LC50 334 LC50 395

P. promelas  48‐hr Survival

COPPER

Lab Control Water Site SD8(1) Site DPR3
Test Conc. Mean % Surv. Test Conc. Mean % Surv. Test Conc. Mean % Surv.

0.30 100 8.9 98 11 100
13 85 60 98 67 98
22 80 95 100 110 98
35 60 155 93 165 98
59 65 255 73 275 100
98 25 405 40 440 90
170 15 645 5 720 83
280 13 1015 0 1200 18

LC50 57.3 LC50 332 LC50 930

ZINC

Lab Control Water Site SD8(1) Site DPR3
Test Conc. Mean % Surv. Test Conc. Mean % Surv. Test Conc. Mean % Surv.

1.7 98 22 95 34 98
26 98 120 100 135 95
42 100 190 100 205 98
67 93 295 95 330 98
110 93 480 73 520 95
185 90 835 53 850 75
310 88 1500 13 1400 55
505 50 2450 0 2400 18

LC50 528a LC50 789 LC50 1453

No Obsered Effect Conc. (NOEC)
Note: All LC50 values based on measured metal concentrations;  not adjusted for water hardness.
a Effect in the highest concentration tested was less than 50% (48.7%) resulting an LC50 of > 505 µg/L using TSK.  The 
reported LC50 was extrapolated using Linear Regression:  528 µg/L (452 – 801).



Trace 
Metals

LC50         
(g/L Cu)

Copper 49 60 80 98
Zinc 135 140 145 140

Copper 49 58 79 100
Zinc 160 165 175 175

Copper 48 58 79 98
Zinc 200 215 210 210

C. dubia 48‐hr Survival
Trace 
Metals

LC50         
(g/L Cu)

Copper 63 80 105 130
Zinc 180 190 190 185

Copper 65 78 105 135
Zinc 220 215 230 220

Copper 70 82 110 140
Zinc 295 290 280 280

No Obsered Effect Conc. (NOEC)
Note: LC50 values based on measured metal concentrations;  not adjusted for water hardness.

>140

Metal Mixture Test Matrix ‐ DPR3‐Comp

Metal Mixture Test Matrix ‐ SD8(1)‐Grab 

95 90 95 80 >135

100 95 100 80

100 95 100 80 >130

Measured Spike Conc. (µg/L)

Copper and Zinc WER Mixture Study for Chollas Creek
Summary of Combined Metal Results

Test Date 4/04/2014

Measured Spike Conc. (µg/L)

Measured Copper and Zinc Concentrations

Mean % Survival in Mixture Combinations

95 85 80 10 87

95 95 80 0 84

Mean % Survival in Mixture Combinations

100 100 85 5 87

C. dubia  48‐hr SurvivalMeasured Copper and Zinc Concentrations



Lab Water 
  



Sample ID  Nominal 
Cu  (mg/L)

T0 Actual 
Cu  (µg/L)

48h Actual 
Cu  (µg/L)

Mean Cu  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 5 100
C 5 100
D 4 80
A 5 100
B 5 100
C 5 100
D 5 100
A 1 20
B 3 60
C 1 20
D 1 20
A 0 0
B 0 0
C 0 0
D 0 0
A 0 0
B 0 0
C 0 0
D 0 0
A 0 0
B 0 0
C 0 0
D 0 0
A 0 0
B 0 0
C 0 0
D 0 0
A 0 0
B 0 0
C 0 0
D 0 0

LC50 Copper 7.36

35

58

97

0.32

4.6

7.6

13

22

LW-CdCu-6 64.8 0 0.0

LW-CdCu-7 108 0 0.0

LW-CdCu-5

AMEC/ City of San Diego Chollas Creek WER
Lab Water Copper Spike - Summary of Results

Water Flea (Ceriodaphnia dubia ) 48-hour Survival
Test Initiation Date: 4/4/14

LW-CdCu-0

LW-CdCu-1

LW-CdCu-2

LW-CdCu-3

LW-CdCu-4

0 0.0

0 (Lab 
Control)

0 0.0

0 0.0

10

100 0.0

30 20

95

23.3

38.9

5.0

8.4

14.0

34

58

110

0.45

5.9

7.2

13

22

35

58

104

0.58

7.2

6.7

13

21

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Zn  
(mg/L)

T0 Actual Zn  
(µg/L)

48h Actual 
Zn  (µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 5 100
C 3 60
D 5 100
A 5 100
B 4 80
C 5 100
D 5 100
A 4 80
B 5 100
C 5 100
D 5 100
A 5 100
B 4 80
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 4 80
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 4 80
B 5 100
C 5 100
D 4 80

LC50 Zinc >185

LW-CdZn-7 216 90 12

LW-CdZn-5 77.8 95 10

LW-CdZn-6 130 100 0.0

68

110

190

67

LW-CdZn-3 28.0 95 10

LW-CdZn-4 46.7 100 0.0

25

41

26

41

LW-CdZn-1 10.1 95 10

LW-CdZn-2 16.8 95 10

8.8

14

9.6

15

AMEC/ City of San Diego Chollas Creek WER
Lab Water Zinc Spike - Summary of Results

Water Flea (Ceriodaphnia dubia ) 48-hour Survival
Test Initiation Date: 4/4/14

LW-CdZn-0 0 (Lab Control) 90 200.93 2.8

110

180

1.9

9.2

15

26

41

68

110

185

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Cu  
(mg/L)

T0 Actual Cu  
(µg/L)

48h Actual 
Cu  (µg/L)

Mean Cu  
(µg/L) Rep # Alive

(Initial = 10) %Survival Mean % 
Survival SD

A 10 100
B 10 100
C 10 100
D 10 100
A 9 90
B 9 90
C 6 60
D 10 100
A 8 80
B 8 80
C 7 70
D 9 90
A 6 60
B 6 60
C 4 40
D 8 80
A 8 80
B 6 60
C 7 70
D 5 50
A 4 40
B 2 20
C 3 30
D 1 10
A 1 10
B 2 20
C 1 10
D 2 20
A 2 20
B 1 10
C 1 10
D 1 10

LC50 57.25

LW-PpCu-7 300 12.5 5.0

LW-PpCu-5 108 25 13

LW-PpCu-6 180 15 5.8

97

170

290

99

LW-PpCu-3 38.9 60 16

LW-PpCu-4 64.8 65 13

35

58

35

59

LW-PpCu-1 14.0 85 17

LW-PpCu-2 23.3 80 8.2

13

22

12

21

AMEC/ City of San Diego Chollas Creek WER
Lab Water Copper Spike - Summary of Results

Fathead Minnow (Pimephales promelas ) 48-hour Survival
Test Initiation Date: 4/4/14

LW-PpCu-0 0 100 0.00.32 0.28

170

270

0.30

13

22

35

59

98

170

280
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Sample ID  Nominal Zn  
(mg/L)

T0 Actual Zn  
(µg/L)

48h Actual 
Zn  (µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 10) %Survival Mean % 
Survival SD

A 10 100
B 9 90
C 10 100
D 10 100
A 10 100
B 9 90
C 10 100
D 10 100
A 10 100
Ba 5 100
C 10 100
D 10 100
A 10 100
Bb 14 93
C 10 100
D 8 80
A 9 90
B 10 100
C 9 90
D 9 90
A 10 100
B 8 80
C 10 100
D 8 80
A 9 90
B 9 90
C 8 80
D 9 90
A 5 50
B 5 50
C 3 30
D 7 70

LC50 Zinc 528
a Initial number of organisms = 5
b Initial number of organisms = 15

LW-PpZn-7 600 50 16.3

LW-PpZn-5 216 90 11.5

LW-PpZn-6 360 87.5 5.0

190

300

510

180

LW-PpZn-3 77.8 93.3 9.4

LW-PpZn-4 130 92.5 5.0

68

110

65

110

LW-PpZn-1 28.0 97.5 5.0

LW-PpZn-2 46.7 100 0.0

25.0

41

26.0

42

AMEC/ City of San Diego Chollas Creek WER
Lab Water Zinc Spike - Summary of Results

Fathead Minnow (Pimephales promelas ) 48-hour Survival
Test Initiation Date: 4/4/14

LW-PpZn-0 0 97.5 5.00.93 2.5

320

500

1.7

26

42

67

110

185

310

505

Nautilus Environmental - San Diego Bioassay Laboratory



Site: SD8(1) 
 
 

  



Sample ID  Nominal Cu  
(mg/L)

T0 Actual Cu  
(µg/L)

48h Actual 
Cu  (µg/L)

Mean Cu  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 4 80
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 4 80
A 5 100
B 5 100
C 4 80
D 5 100
A 5 100
Ba 6 100
C 5 100
D 4 80
A 2 40
B 4 80
C 3 60
D 3 60
A 0 0
B 0 0
C 0 0
D 0 0
A 0 0
B 0 0
C 0 0
D 0 0
A 0 0
B 0 0
C 0 0
D 0 0

LC50 Copper 101.6
a Initial number of organisms = 6

SD8(1)-CdCu-7 500 0 0.0

SD8(1)-CdCu-5 180 0 0.0

SD8(1)-CdCu-6 300 0 0.0

160

270

440

140

SD8(1)-CdCu-3 64.8 95 10

SD8(1)-CdCu-4 108 60 16

61

99

57

95

SD8(1)-CdCu-1 23.3 95 10

SD8(1)-CdCu-2 38.9 95 10

27

43

26

39

AMEC/ City of San Diego Chollas Creek WER
SD8(1) Copper Spike - Summary of Results

Water Flea (Ceriodaphnia dubia ) 48-hour Survival
Test Initiation Date: 4/4/14

SD8(1)-CdCu-0 0 95 109.1 9.0

260

410

9.1

27

41

59

97

150

265

425

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Zn  
(mg/L)

T0 Actual 
Zn  (µg/L)

48h Actual 
Zn  (µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 5 100
C 5 100
Da 6 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 4 80
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 4 80
D 5 100
A 4 80
B 3 60
C 3 60
D 5 100
A 1 20
B 0 0
C 0 0
D 0 0
A 0 0
B 0 0
C 0 0
D 1 20

LC50 Zinc 334.2
a Initial number of organisms = 6

SD8(1)-CdZn-7 1000 5 10

SD8(1)-CdZn-5 360 75 19

SD8(1)-CdZn-6 600 5 10

310

500

850

270

SD8(1)-CdZn-3 130 100 0.0

SD8(1)-CdZn-4 216 95 10

130

200

100

170

SD8(1)-CdZn-1 46.7 100 0.0

SD8(1)-CdZn-2 77.8 95 10

55

72

46

65

AMEC/ City of San Diego Chollas Creek WER
SD8(1) Zinc Spike - Summary of Results

Water Flea (Ceriodaphnia dubia ) 48-hour Survival
Test Initiation Date: 4/4/14

SD8(1)-CdZn-0 0 100 0.022 18

450

770

20

51

69

115

185

290

475

810

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID Nominal Cu  
(mg/L)

Nominal Zn  
(mg/L)

Actual T0 Cu  
(mg/L)

Actual 48h 
Cu  (mg/L)

Actual T0 Zn  
(mg/L)

Actual 48h 
Zn  (mg/L)

Mean Cu  
(µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 4 80
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 3 60
D 4 80
A 1 20
B 0 0
C 0 0
D 0 0
A 5 100
B 4 80
C 5 100
D 5 100
A 4 80
B 4 80
C 4 80
D 5 100
A 5 100
B 4 80
C 4 80
D 3 60
A 0 0
B 1 20
C 1 20
D 0 0
A 5 100
B 4 80
C 5 100
D 5 100
A 4 80
B 5 100
C 5 100
D 5 100
A 4 80
B 5 100
C 4 80
D 3 60
A 0 0
B 0 0
C 0 0
D 0 0

SD8(1)-CdCuZn-
11

85.2 236 80 1676 81 79 210200 220

SD8(1)-CdCuZn-
12

113 236 0 0.096 100 98 210200 220

SD8(1)-CdCuZn-9 48.7 236 95 1047 48 48 200200 200

SD8(1)-CdCuZn-
10

60.8 236 95 1057 59 58 215210 220

SD8(1)-CdCuZn-7 85.2 182 80 1678 79 79 175170 180

SD8(1)-CdCuZn-8 113 182 10 12100 100 100 175170 180

SD8(1)-CdCuZn-5 48.7 182 95 1049 49 49 160160 160

SD8(1)-CdCuZn-6 60.8 182 85 1055 61 58 165160 170

SD8(1)-CdCuZn-3 85.2 150 85 1978 82 80 145140 150

SD8(1)-CdCuZn-4 113 150 5 1097 99 98 140140 140

SD8(1)-CdCuZn-1 48.7 150 100 0.048 49 49 135130 140

SD8(1)-CdCuZn-2 60.8 150 100 0.060 60 60 140140 140

AMEC/ City of San Diego Chollas Creek WER
SD8(1) Copper and Zinc Spike - Summary of Results

Water Flea (Ceriodaphnia dubia ) 48-hour Survival
Test Initiation Date: 4/4/14

SD8(1)-CdCuZn-0 0 0 95 108.1 9.0 8.6 1920 18

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Cu  
(mg/L)

T0 Actual Cu  
(µg/L)

48h Actual Cu  
(µg/L)

Mean Cu  
(µg/L) Rep # Alive

(Initial = 10) %Survival Mean % 
Survival SD

A 10 100
B 9 90
C 10 100
D 10 100
A 10 100
B 10 100
C 10 100
D 9 90
A 10 100
B 10 100
C 10 100
D 10 100
A 8 80
B 10 100
C 10 100
D 9 90
A 8 80
B 7 70
C 8 80
D 6 60
A 3 30
B 4 40
C 4 40
D 5 50
A 0 0
B 0 0
C 1 10
D 1 10
A 0 0
B 0 0
C 0 0
D 0 0

LC50 Copper 332.2

SD8(1)-PpCu-7 1389 0 0.0

SD8(1)-PpCu-5 500 40 8.2

SD8(1)-PpCu-6 833 5 5.8

440

690

1100

370

SD8(1)-PpCu-3 180 92.5 9.6

SD8(1)-PpCu-4 300 72.5 9.6

160

270

150

240

SD8(1)-PpCu-1 64.8 97.5 5.0

SD8(1)-PpCu-2 108 100 0.0

61

99

58

91

AMEC/ City of San Diego Chollas Creek WER
SD8(1) Copper Spike - Summary of Results

Fathead Minnow (Pimephales promelas ) 48-hour Survival
Test Initiation Date: 4/4/14

SD8(1)-PpCu-0 0 97.5 5.09.1 8.7

600

930

8.9

60

95

155

255

405

645

1015

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Zn  
(mg/L)

T0 Actual Zn  
(µg/L)

48h Actual Zn  
(µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 10) %Survival Mean % 
Survival SD

A 9 90
B 9 90
C 10 100
D 10 100
A 10 100
B 10 100
C 10 100
D 10 100
A 10 100
B 10 100
C 10 100
D 10 100
A 10 100
B 9 90
C 9 90
D 10 100
A 8 80
B 7 70
C 6 60
D 8 80
A 5 50
B 6 60
C 6 60
D 4 40
A 2 20
B 1 10
C 0 0
D 2 20
A 0 0
B 0 0
C 0 0
D 0 0

LC50 Zinc 789

SD8(1)-PpZn-7 2778 0 0.0

SD8(1)-PpZn-5 1000 52.5 9.6

SD8(1)-PpZn-6 1667 12.5 9.6

850

1400

2300

820

SD8(1)-PpZn-3 360 95 5.8

SD8(1)-PpZn-4 600 72.5 9.6

310

500

280

460

SD8(1)-PpZn-1 130 100 0.0

SD8(1)-PpZn-2 216 100 0.0

130

200

110

180

AMEC/ City of San Diego Chollas Creek WER
SD8(1) Zinc Spike - Summary of Results

Fathead Minnow (Pimephales promelas ) 48-hour Survival
Test Initiation Date: 4/4/14

SD8(1)-PpZn-0 0 95 5.822 21

1600

2600

22

120

190

295

480

835

1500

2450

Nautilus Environmental - San Diego Bioassay Laboratory



Site: DPR3 



Sample ID  Nominal Cu  
(mg/L)

T0 Actual Cu  
(µg/L)

48h Actual 
Cu  (µg/L)

Mean Cu  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 4 80
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
Ca 6 100
D 5 100
A 4 80
B 5 100
C 4 80
D 4 80
A 0 0
B 0 0
C 0 0
D 1 20
A 0 0
B 0 0
C 0 0
D 0 0

LC50 Copper 196
a Initial number of organisms = 6

DPR-CdCu-7 500 0 0.0

DPR-CdCu-5 180 85 10

DPR-CdCu-6 300 5 10

170

290

470

150

DPR-CdCu-3 64.8 100 0.0

DPR-CdCu-4 108 100 0.0

69

110

60

97

DPR-CdCu-1 23.3 95 10

DPR-CdCu-2 38.9 100 0.0

30

47

28

39

AMEC/ City of San Diego Chollas Creek WER
DPR3 Copper Spike - Summary of Results

Water Flea (Ceriodaphnia dubia ) 48-hour Survival
Test Initiation Date: 4/4/14

DPR-CdCu-0 0 100 0.010 11

240

400

11

29

43

65

104

160

265

435

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Zn  
(mg/L)

T0 Actual Zn  
(µg/L)

48h Actual 
Zn  (µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 4 80
D 4 80
A 0 0
B 0 0
C 0 0
D 1 20
A 0 0
B 0 0
C 0 0
D 0 0

LC50 Zinc 395

DPR-CdZn-7 1000 0 0.0

DPR-CdZn-5 360 90 12

DPR-CdZn-6 600 5 10

340

550

890

300

DPR-CdZn-3 130 100 0.0

DPR-CdZn-4 216 100 0.0

140

210

120

190

DPR-CdZn-1 46.7 100 0.0

DPR-CdZn-2 77.8 100 0.0

65

87

57

73

AMEC/ City of San Diego Chollas Creek WER
DPR3 Zinc Spike - Summary of Results

Water Flea (Ceriodaphnia dubia ) 48-hour Survival
Test Initiation Date: 4/4/14

DPR-CdZn-0 0 100 0.033 29

470

780

31

61

80

130

200

320

510

835

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID Nominal Cu  
(mg/L)

Nominal Zn  
(mg/L)

Actual T0 Cu  
(mg/L)

Actual 48h Cu  
(mg/L)

Actual T0 Zn  
(mg/L)

Actual 48h Zn  
(mg/L)

Mean Cu  
(µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 5) %Survival Mean % 
Survival SD

A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 5 100
B 4 80
C 5 100
D 5 100
A 5 100
B 5 100
C 5 100
D 5 100
A 4 80
B 3 60
C 4 80
D 5 100
A 5 100
B 5 100
C 5 100
D 4 80
A 4 80
B 5 100
C 4 80
D 5 100
A 5 100
B 5 100
C 5 100
D 4 80
A 4 80
B 3 60
C 5 100
D 4 80
A 5 100
B 5 100
C 5 100
D 5 100
A 4 80
B 5 100
C 5 100
D 5 100
A 5 100
Ba 6 100
C 5 100
D 5 100
A 3 60
B 4 80
C 5 100
D 4 80

a Initial number of organisms = 6

DPR-CdCuZn-11 112 301 100 0.0110 280110 280 280110

DPR-CdCuZn-12 148 301 80 16140 290140 270 280140

DPR-CdCuZn-9 63.8 301 100 0.071 31068 280 29570

DPR-CdCuZn-10 79.8 301 95 1083 30081 280 29082

DPR-CdCuZn-7 112 232 95 10110 240100 220 230105

DPR-CdCuZn-8 148 232 80 16140 230130 210 220135

DPR-CdCuZn-5 63.8 232 95 1063 22067 220 22065

DPR-CdCuZn-6 79.8 232 90 1278 22078 210 21578

DPR-CdCuZn-3 112 191 100 0.0110 200100 180 190105

DPR-CdCuZn-4 148 191 80 16130 190130 180 185130

DPR-CdCuZn-1 63.8 191 100 0.064 19061 170 18063

DPR-CdCuZn-2 79.8 191 95 1079 19081 190 19080

AMEC/ City of San Diego Chollas Creek WER
DPR3 Copper and Zinc Spike - Summary of Results
Water Flea (Ceriodaphnia dubia ) 48-hour Survival

Test Initiation Date: 4/4/14

DPR-CdCuZn-0 0 0 100 0.09.7 3211 29 3110

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Cu  
(mg/L)

T0 Actual Cu  
(µg/L)

48h Actual Cu  
(µg/L)

Mean Cu  
(µg/L) Rep # Alive

(Initial = 10) %Survival Mean % 
Survival SD

A 10 100
B 10 100
C 10 100
D 10 100
A 10 100
B 10 100
C 10 100
D 9 90
A 9 90
B 10 100
C 10 100
D 10 100
A 10 100
B 9 90
C 10 100
D 10 100
A 10 100
B 10 100
C 10 100
D 10 100
A 9 90
B 9 90
C 9 90
D 9 90
A 8 80
B 8 80
C 9 90
D 8 80
A 2 20
B 2 20
C 1 10
D 2 20

LC50 Copper 929.5

DPR-PpCu-7 1389 17.5 5.0

DPR-PpCu-5 500 90 0.0

DPR-PpCu-6 833 82.5 5.0

470

740

1200

410

DPR-PpCu-3 180 97.5 5.0

DPR-PpCu-4 300 100 0.0

170

290

160

260

DPR-PpCu-1 64.8 97.5 5.0

DPR-PpCu-2 108 97.5 5.0

69

110

64

110

AMEC/ City of San Diego Chollas Creek WER
DPR3 Copper Spike - Summary of Results

Fathead Minnow (Pimephales promelas ) 48-hour Survival
Test Initiation Date: 4/4/14

DPR-PpCu-0 0 100 0.010 11

700

1200

11

67

110

165

275

440

720

1200

Nautilus Environmental - San Diego Bioassay Laboratory



Sample ID  Nominal Zn  
(mg/L)

T0 Actual Zn  
(µg/L)

48h Actual Zn  
(µg/L)

Mean Zn  
(µg/L) Rep # Alive

(Initial = 10) %Survival Mean % 
Survival SD

A 10 100
B 10 100
C 9 90
D 10 100
A 8 80
B 10 100
C 10 100
D 10 100
A 10 100
B 10 100
C 9 90
D 10 100
A 10 100
B 10 100
C 9 90
D 10 100
A 10 100
B 9 90
C 9 90
D 10 100
A 7 70
B 9 90
C 7 70
D 7 70
A 6 60
B 5 50
C 6 60
D 5 50
A 0 0
B 2 20
C 3 30
D 2 20

LC50 Zinc 1453

DPR-PpZn-7 2778 17.5 12.6

DPR-PpZn-5 1000 75 10

DPR-PpZn-6 1667 55 5.8

890

1500

2500

810

DPR-PpZn-3 360 97.5 5.0

DPR-PpZn-4 600 95 5.8

340

550

320

490

DPR-PpZn-1 130 95 10

DPR-PpZn-2 216 97.5 5.0

140

210

130

200

AMEC/ City of San Diego Chollas Creek WER
DPR3 Zinc Spike - Summary of Results

Fathead Minnow (Pimephales promelas ) 48-hour Survival
Test Initiation Date: 4/4/14

DPR-PpZn-0 0 97.5 5.033 34

1300

2300

34

135

205

330

520

850

1400

2400

Nautilus Environmental - San Diego Bioassay Laboratory



 

 
APPENDIX B 

 
Statistical Analysis and Raw Datasheets 

  
 
  



Lab Water 
  



















































Site: SD8(1) 
 
 

  















































































Site: DPR3 

















































































APPENDIX C 
 

Sample Receipt Information
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Weck Laboratories 
Analytical Chemistry Report 

  



CERTIFICATE OF ANALYSIS

Client:

San Diego CA, 92123
04/07/14 18:10

AMEC Environment & Infrastructure - San Diego

9210 Sky Park Court, Suite 200

Chris Stransky

(858) 300-4350

(858) 300-4301

Report Date:

Received Date:

Turn Around:

Attention:

Phone:

Fax:

4 workdays

04/15/14 14:15

4D08038Work Order(s):

NELAP #04229CA   ELAP#1132  NEVADA #CA211  HAWAII  LACSD #10143

Dear Chris Stransky :

Enclosed are the results of analyses for samples received 04/07/14 18:10 with the Chain of Custody document. The samples 

were received in good condition, at 2.1 °C and on ice.  All analysis met the method criteria except as noted below or in the report 

with data qualifiers.

The results in this report apply to the samples analyzed in accordance with the Chain of  Custody document.  Weck Laboratories, Inc. 

certifies that the test results meet all NELAC requirements unless noted in the case narrative.  This analytical report is confidential and is 

only intended for the use of  Weck Laboratories, Inc. and its client.  This report contains the Chain of Custody document, which is an integral 

part of it, and can only be reproduced in full with the authorization of Weck Laboratories, Inc.

Case Narrative:

Project Manager

Hai Van Nguyen

Reviewed by:

Page 1 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Sample ID Lab ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Sample CommentsSampled by:

LW-TOCu-0 4D08038-01 Water 04/04/14 14:49Client

LW-TOCu-1 4D08038-02 Water 04/04/14 14:51Client

LW-TOCu-2 4D08038-03 Water 04/04/14 14:52Client

LW-TOCu-3 4D08038-04 Water 04/04/14 14:53Client

LW-TOCu-4 4D08038-05 Water 04/04/14 14:55Client

LW-TOCu-5 4D08038-06 Water 04/04/14 14:56Client

LW-TOCu-6 4D08038-07 Water 04/04/14 14:59Client

LW-TOCu-7 4D08038-08 Water 04/04/14 15:00Client

LW-TOCu-8pp 4D08038-09 Water 04/04/14 15:05Client

LW-TOCu-9pp 4D08038-10 Water 04/04/14 15:06Client

DPR-TOCu-0 4D08038-11 Water 04/04/14 15:10Client

DPR-TOCu-1 4D08038-12 Water 04/04/14 15:15Client

DPR-TOCu-2 4D08038-13 Water 04/04/14 15:18Client

DPR-TOCu-3 4D08038-14 Water 04/04/14 15:23Client

DPR-TOCu-4 4D08038-15 Water 04/04/14 15:25Client

DPR-TOCu-5 4D08038-16 Water 04/04/14 15:29Client

DPR-TOCu-6 4D08038-17 Water 04/04/14 15:31Client

DPR-TOCu-7 4D08038-18 Water 04/04/14 15:35Client

DPR-TOCu-8pp 4D08038-19 Water 04/04/14 15:37Client

DPR-TOCu-9pp 4D08038-20 Water 04/04/14 15:40Client

SD8(1)-TOCu-0 4D08038-21 Water 04/04/14 18:03Client

SD8(1)-TOCu-1 4D08038-22 Water 04/04/14 18:06Client

SD8(1)-TOCu-2 4D08038-23 Water 04/04/14 18:12Client

SD8(1)-TOCu-3 4D08038-24 Water 04/04/14 18:14Client

SD8(1)-TOCu-4 4D08038-25 Water 04/04/14 18:16Client

SD8(1)-TOCu-5 4D08038-26 Water 04/04/14 18:20Client

SD8(1)-TOCu-6 4D08038-27 Water 04/04/14 18:22Client

SD8(1)-TOCu-7 4D08038-28 Water 04/04/14 18:25Client

SD8(1)-TOCu-8pp 4D08038-29 Water 04/04/14 18:29Client

SD8(1)-TOCu-9pp 4D08038-30 Water 04/04/14 18:31Client

LW-TOZn-0 4D08038-31 Water 04/04/14 14:10Client

LW-TOZn-1 4D08038-32 Water 04/04/14 14:13Client

Page 2 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Sample ID Lab ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Sample CommentsSampled by:

LW-TOZn-2 4D08038-33 Water 04/04/14 14:23Client

LW-TOZn-3 4D08038-34 Water 04/04/14 14:25Client

LW-TOZn-4 4D08038-35 Water 04/04/14 14:28Client

LW-TOZn-5 4D08038-36 Water 04/04/14 14:30Client

LW-TOZn-6 4D08038-37 Water 04/04/14 14:33Client

LW-TOZn-7 4D08038-38 Water 04/04/14 14:35Client

LW-TOZn-8pp 4D08038-39 Water 04/04/14 14:42Client

LW-TOZn-9pp 4D08038-40 Water 04/04/14 14:45Client

SD8(1)-TOZn-0 4D08038-41 Water 04/04/14 15:45Client

SD8(1)-TOZn-1 4D08038-42 Water 04/04/14 15:50Client

SD8(1)-TOZn-2 4D08038-43 Water 04/04/14 15:54Client

SD8(1)-TOZn-3 4D08038-44 Water 04/04/14 15:52Client

SD8(1)-TOZn-4 4D08038-45 Water 04/04/14 15:58Client

SD8(1)-TOZn-5 4D08038-46 Water 04/04/14 16:00Client

SD8(1)-TOZn-6 4D08038-47 Water 04/04/14 16:04Client

SD8(1)-TOZn-7 4D08038-48 Water 04/04/14 16:06Client

SD8(1)-TOZn-8pp 4D08038-49 Water 04/04/14 16:11Client

SD8(1)-TOZn-9pp 4D08038-50 Water 04/04/14 16:14Client

DPR-TOZn-0 4D08038-51 Water 04/04/14 16:25Client

DPR-TOZn-1 4D08038-52 Water 04/04/14 16:27Client

DPR-TOZn-2 4D08038-53 Water 04/04/14 16:32Client

DPR-TOZn-3 4D08038-54 Water 04/04/14 16:35Client

DPR-TOZn-4 4D08038-55 Water 04/04/14 16:37Client

DPR-TOZn-5 4D08038-56 Water 04/04/14 16:40Client

DPR-TOZn-6 4D08038-57 Water 04/04/14 16:45Client

DPR-TOZn-7 4D08038-58 Water 04/04/14 16:49Client

DPR-TOZn-8pp 4D08038-59 Water 04/04/14 16:50Client

DPR-TOZn-9pp 4D08038-60 Water 04/04/14 16:52Client

SD8(1)-TOCuZn-0 4D08038-61 Water 04/04/14 15:45Client

SD8(1)-TOCuZn-1 4D08038-62 Water 04/04/14 15:52Client

SD8(1)-TOCuZn-2 4D08038-63 Water 04/04/14 15:56Client

SD8(1)-TOCuZn-3 4D08038-64 Water 04/04/14 16:00Client

Page 3 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Sample ID Lab ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Sample CommentsSampled by:

SD8(1)-TOCuZn-4 4D08038-65 Water 04/04/14 16:05Client

SD8(1)-TOCuZn-5 4D08038-66 Water 04/04/14 16:10Client

SD8(1)-TOCuZn-6 4D08038-67 Water 04/04/14 16:15Client

SD8(1)-TOCuZn-7 4D08038-68 Water 04/04/14 16:22Client

SD8(1)-TOCuZn-8 4D08038-69 Water 04/04/14 16:26Client

SD8(1)-TOCuZn-9 4D08038-70 Water 04/04/14 16:30Client

SD8(1)-TOCuZn-10 4D08038-71 Water 04/04/14 16:35Client

SD8(1)-TOCuZn-11 4D08038-72 Water 04/04/14 16:42Client

SD8(1)-TOCuZn-12 4D08038-73 Water 04/04/14 16:45Client

DPR-TOCuZn-0 4D08038-74 Water 04/04/14 17:10Client

DPR-TOCuZn-1 4D08038-75 Water 04/04/14 17:20Client

DPR-TOCuZn-2 4D08038-76 Water 04/04/14 17:29Client

DPR-TOCuZn-3 4D08038-77 Water 04/04/14 17:30Client

DPR-TOCuZn-4 4D08038-78 Water 04/04/14 17:35Client

DPR-TOCuZn-5 4D08038-79 Water 04/04/14 17:38Client

DPR-TOCuZn-6 4D08038-80 Water 04/04/14 17:40Client

DPR-TOCuZn-7 4D08038-81 Water 04/04/14 17:44Client

DPR-TOCuZn-8 4D08038-82 Water 04/04/14 17:46Client

DPR-TOCuZn-9 4D08038-83 Water 04/04/14 17:50Client

DPR-TOCuZn-10 4D08038-84 Water 04/04/14 17:51Client

DPR-TOCuZn-11 4D08038-85 Water 04/04/14 17:55Client

DPR-TOCuZn-12 4D08038-86 Water 04/04/14 17:58Client

LW-Cd48Cu-3 4D08038-87 Water 04/05/14 15:40Client

LW-Cd48Cu-4 4D08038-88 Water 04/05/14 15:41Client

LW-Cd48Cu-5 4D08038-89 Water 04/05/14 15:42Client

LW-Cd48Cu-6 4D08038-90 Water 04/05/14 15:43Client

LW-Cd48Cu-7 4D08038-91 Water 04/05/14 15:44Client

SD8(1)-Cd48Cu-5 4D08038-92 Water 04/05/14 15:46Client

SD8(1)-Cd48Cu-6 4D08038-93 Water 04/05/14 15:47Client

SD8(1)-Cd48Cu-7 4D08038-94 Water 04/05/14 15:48Client

SD8(1)-Cd48Cu-0 4D08038-95 Water 04/06/14 15:18Client

SD8(1)-Cd48Cu-1 4D08038-96 Water 04/06/14 15:20Client
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Sample ID Lab ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Sample CommentsSampled by:

SD8(1)-Cd48Cu-2 4D08038-97 Water 04/06/14 15:22Client

SD8(1)-Cd48Cu-3 4D08038-98 Water 04/06/14 15:24Client

SD8(1)-Cd48Cu-4 4D08038-99 Water 04/06/14 15:26Client

LW-Cd48Cu-0 4D08038-AA Water 04/06/14 15:33Client

LW-Cd48Cu-1 4D08038-AB Water 04/06/14 15:35Client

LW-Cd48Cu-2 4D08038-AC Water 04/06/14 15:37Client

DPR-Cd48Cu-0 4D08038-AD Water 04/06/14 17:30Client

DPR-Cd48Cu-1 4D08038-AE Water 04/06/14 17:31Client

DPR-Cd48Cu-2 4D08038-AF Water 04/06/14 17:32Client

DPR-Cd48Cu-3 4D08038-AG Water 04/06/14 17:34Client

DPR-Cd48Cu-4 4D08038-AH Water 04/06/14 17:35Client

DPR-Cd48Cu-5 4D08038-AI Water 04/06/14 17:36Client

DPR-Cd48Cu-6 4D08038-AJ Water 04/06/14 17:37Client

DPR-Cd48Cu-7 4D08038-AK Water 04/05/14 15:45Client

LW-Pp48Zn-1 4D08038-AL Water 04/06/14 14:53Client

LW-Pp48Zn-2 4D08038-AM Water 04/06/14 14:55Client

LW-Pp48Zn-3 4D08038-AN Water 04/06/14 14:57Client

LW-Pp48Zn-4 4D08038-AO Water 04/06/14 14:59Client

LW-Pp48Zn-5 4D08038-AP Water 04/06/14 15:01Client

LW-Pp48Zn-6 4D08038-AQ Water 04/06/14 15:03Client

LW-Pp48Zn-7 4D08038-AR Water 04/06/14 15:05Client

LW-Cd48Zn-0 4D08038-AS Water 04/06/14 14:30Client

LW-Cd48Zn-1 4D08038-AT Water 04/06/14 14:31Client

LW-Cd48Zn-2 4D08038-AU Water 04/06/14 14:32Client

LW-Cd48Zn-3 4D08038-AV Water 04/06/14 14:34Client

LW-Cd48Zn-4 4D08038-AW Water 04/06/14 14:35Client

LW-Cd48Zn-5 4D08038-AX Water 04/06/14 14:36Client

LW-Cd48Zn-6 4D08038-AY Water 04/06/14 14:37Client

LW-Cd48Zn-7 4D08038-AZ Water 04/06/14 14:39Client

DPR-Cd48Zn-0 4D08038-BA Water 04/06/14 15:20Client

DPR-Cd48Zn-1 4D08038-BB Water 04/06/14 15:22Client

DPR-Cd48Zn-2 4D08038-BC Water 04/06/14 15:23Client
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Sample ID Lab ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Sample CommentsSampled by:

DPR-Cd48Zn-3 4D08038-BD Water 04/06/14 15:26Client

DPR-Cd48Zn-4 4D08038-BE Water 04/06/14 15:27Client

DPR-Cd48Zn-5 4D08038-BF Water 04/06/14 15:29Client

DPR-Cd48Zn-6 4D08038-BG Water 04/06/14 15:30Client

DPR-Cd48Zn-7 4D08038-BH Water 04/06/14 15:31Client

DPR-Pp48Zn-1 4D08038-BI Water 04/06/14 15:50Client

DPR-Pp48Zn-2 4D08038-BJ Water 04/06/14 15:52Client

DPR-Pp48Zn-3 4D08038-BK Water 04/06/14 15:56Client

DPR-Pp48Zn-4 4D08038-BL Water 04/06/14 16:00Client

DPR-Pp48Zn-5 4D08038-BM Water 04/06/14 16:02Client

DPR-Pp48Zn-6 4D08038-BN Water 04/06/14 16:26Client

DPR-Pp48Zn-7 4D08038-BO Water 04/06/14 16:36Client

SD8(1)Cd48Zn-0 4D08038-BP Water 04/06/14 17:36Client

SD8(1)Cd48Zn-1 4D08038-BQ Water 04/06/14 17:38Client

SD8(1)Cd48Zn-2 4D08038-BR Water 04/06/14 17:39Client

SD8(1)Cd48Zn-3 4D08038-BS Water 04/06/14 17:40Client

SD8(1)Cd48Zn-4 4D08038-BT Water 04/06/14 17:41Client

SD8(1)Cd48Zn-5 4D08038-BU Water 04/06/14 17:42Client

SD8(1)Cd48Zn-6 4D08038-BV Water 04/06/14 17:43Client

SD8(1)Cd48Zn-7 4D08038-BW Water 04/06/14 17:44Client

SD8(1)Pp48Zn-1 4D08038-BX Water 04/06/14 16:17Client

SD8(1)Pp48Zn-2 4D08038-BY Water 04/06/14 16:23Client

SD8(1)Pp48Zn-3 4D08038-BZ Water 04/06/14 16:26Client

SD8(1)Pp48Zn-4 4D08038-CA Water 04/06/14 16:28Client

SD8(1)Pp48Zn-5 4D08038-CB Water 04/06/14 16:36Client

SD8(1)Pp48Zn-6 4D08038-CC Water 04/06/14 16:40Client

SD8(1)Pp48Zn-7 4D08038-CD Water 04/06/14 16:43Client

SD8(1)Pp48Cu-0 4D08038-CE Water 04/06/14 16:43Client

SD8(1)Pp48Cu-1 4D08038-CF Water 04/06/14 15:55Client

SD8(1)Pp48Cu-2 4D08038-CG Water 04/06/14 15:59Client

SD8(1)Pp48Cu-3 4D08038-CH Water 04/06/14 16:02Client

SD8(1)Pp48Cu-4 4D08038-CI Water 04/06/14 16:05Client
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Sample ID Lab ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Sample CommentsSampled by:

SD8(1)Pp48Cu-5 4D08038-CJ Water 04/06/14 16:09Client

SD8(1)Pp48Cu-6 4D08038-CK Water 04/06/14 16:15Client

SD8(1)Pp48Cu-7 4D08038-CL Water 04/06/14 16:17Client

LWPp48Cu-0 4D08038-CM Water 04/06/14 14:26Client

LWPp48Cu-1 4D08038-CN Water 04/06/14 14:28Client

LWPp48Cu-2 4D08038-CO Water 04/06/14 14:30Client

LWPp48Cu-3 4D08038-CP Water 04/06/14 14:32Client

LWPp48Cu-4 4D08038-CQ Water 04/06/14 14:34Client

LWPp48Cu-5 4D08038-CR Water 04/06/14 14:36Client

LWPp48Cu-6 4D08038-CS Water 04/06/14 14:38Client

LWPp48Cu-7 4D08038-CT Water 04/06/14 14:40Client

DPRPp48Cu-0 4D08038-CU Water 04/06/14 14:52Client

DPRPp48Cu-1 4D08038-CV Water 04/06/14 14:55Client

DPRPp48Cu-2 4D08038-CW Water 04/06/14 15:00Client

DPRPp48Cu-3 4D08038-CX Water 04/06/14 15:04Client

DPRPp48Cu-4 4D08038-CY Water 04/06/14 15:06Client

DPRPp48Cu-5 4D08038-CZ Water 04/06/14 15:09Client

DPRPp48Cu-6 4D08038-DA Water 04/06/14 15:15Client

DPRPp48Cu-7 4D08038-DB Water 04/06/14 15:17Client

SD(1)-48CuZn-1 4D08038-DC Water 04/06/14 16:45Client

SD(1)-48CuZn-2 4D08038-DD Water 04/06/14 16:50Client

SD(1)-48CuZn-3 4D08038-DE Water 04/06/14 16:51Client

SD(1)-48CuZn-4 4D08038-DF Water 04/06/14 16:55Client

SD(1)-48CuZn-5 4D08038-DG Water 04/06/14 16:57Client

SD(1)-48CuZn-6 4D08038-DH Water 04/06/14 17:00Client

SD(1)-48CuZn-7 4D08038-DI Water 04/06/14 17:02Client

SD(1)-48CuZn-8 4D08038-DJ Water 04/06/14 17:05Client

SD(1)-48CuZn-9 4D08038-DK Water 04/06/14 17:06Client

SD(1)-48CuZn-10 4D08038-DL Water 04/06/14 17:08Client

SD(1)-48CuZn-11 4D08038-DM Water 04/06/14 17:10Client

SD(1)-48CuZn-12 4D08038-DN Water 04/06/14 17:12Client

DPR-48CuZn-1 4D08038-DO Water 04/06/14 17:00Client
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Sample ID Lab ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Sample CommentsSampled by:

DPR-48CuZn-2 4D08038-DP Water 04/06/14 17:03Client

DPR-48CuZn-3 4D08038-DQ Water 04/06/14 17:05Client

DPR-48CuZn-4 4D08038-DR Water 04/06/14 17:07Client

DPR-48CuZn-5 4D08038-DS Water 04/06/14 17:09Client

DPR-48CuZn-6 4D08038-DT Water 04/06/14 17:15Client

DPR-48CuZn-7 4D08038-DU Water 04/06/14 17:17Client

DPR-48CuZn-8 4D08038-DV Water 04/06/14 17:19Client

DPR-48CuZn-9 4D08038-DW Water 04/06/14 17:21Client

DPR-48CuZn-10 4D08038-DX Water 04/06/14 17:24Client

DPR-48CuZn-11 4D08038-DY Water 04/06/14 17:26Client

DPR-48CuZn-12 4D08038-DZ Water 04/06/14 17:27Client

Metals by EPA 200 Series Methods

ANALYSES
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-01           LW-TOCu-0

Matrix: WaterSampled:  04/04/14 14:49 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.500.32 ug/l0.036 J1 04/10/14 11:41
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-02           LW-TOCu-1

Matrix: WaterSampled:  04/04/14 14:51 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.504.6 ug/l0.036 1 04/10/14 11:42
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-03           LW-TOCu-2

Matrix: WaterSampled:  04/04/14 14:52 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.507.6 ug/l0.036 1 04/10/14 11:43
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-04           LW-TOCu-3

Matrix: WaterSampled:  04/04/14 14:53 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5013 ug/l0.036 1 04/10/14 11:45
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-05           LW-TOCu-4

Matrix: WaterSampled:  04/04/14 14:55 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5022 ug/l0.036 1 04/10/14 11:48
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-06           LW-TOCu-5

Matrix: WaterSampled:  04/04/14 14:56 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5035 ug/l0.036 1 04/10/14 11:50
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-07           LW-TOCu-6

Matrix: WaterSampled:  04/04/14 14:59 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5058 ug/l0.036 1 04/10/14 11:51
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-08           LW-TOCu-7

Matrix: WaterSampled:  04/04/14 15:00 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5097 ug/l0.036 1 04/10/14 11:52
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-09           LW-TOCu-8pp

Matrix: WaterSampled:  04/04/14 15:05 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50170 ug/l0.036 1 04/10/14 11:53
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-10           LW-TOCu-9pp

Matrix: WaterSampled:  04/04/14 15:06 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50290 ug/l0.036 1 04/10/14 11:55
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-11           DPR-TOCu-0

Matrix: WaterSampled:  04/04/14 15:10 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5010 ug/l0.036 1 04/10/14 11:32
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-12           DPR-TOCu-1

Matrix: WaterSampled:  04/04/14 15:15 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5030 ug/l0.036 1 04/10/14 11:35
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-13           DPR-TOCu-2

Matrix: WaterSampled:  04/04/14 15:18 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5047 ug/l0.036 1 04/10/14 11:51
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-14           DPR-TOCu-3

Matrix: WaterSampled:  04/04/14 15:23 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5069 ug/l0.036 1 04/10/14 11:54
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-15           DPR-TOCu-4

Matrix: WaterSampled:  04/04/14 15:25 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50110 ug/l0.036 1 04/10/14 11:56
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-16           DPR-TOCu-5

Matrix: WaterSampled:  04/04/14 15:29 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50170 ug/l0.036 1 04/10/14 11:58
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-17           DPR-TOCu-6

Matrix: WaterSampled:  04/04/14 15:31 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50290 ug/l0.036 1 04/10/14 12:01
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www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-18           DPR-TOCu-7

Matrix: WaterSampled:  04/04/14 15:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50470 ug/l0.036 1 04/10/14 12:03

Page 26 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-19           DPR-TOCu-8pp

Matrix: WaterSampled:  04/04/14 15:37 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50740 ug/l0.036 1 04/10/14 12:05

Page 27 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-20           DPR-TOCu-9pp

Matrix: WaterSampled:  04/04/14 15:40 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.501200 ug/l0.036 1 04/10/14 12:08

Page 28 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-21           SD8(1)-TOCu-0

Matrix: WaterSampled:  04/04/14 18:03 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.509.1 ug/l0.036 1 04/10/14 12:24

Page 29 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-22           SD8(1)-TOCu-1

Matrix: WaterSampled:  04/04/14 18:06 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5027 ug/l0.036 1 04/10/14 12:26

Page 30 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-23           SD8(1)-TOCu-2

Matrix: WaterSampled:  04/04/14 18:12 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5043 ug/l0.036 1 04/10/14 12:29

Page 31 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-24           SD8(1)-TOCu-3

Matrix: WaterSampled:  04/04/14 18:14 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5061 ug/l0.036 1 04/10/14 12:31

Page 32 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-25           SD8(1)-TOCu-4

Matrix: WaterSampled:  04/04/14 18:16 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5099 ug/l0.036 1 04/10/14 12:34

Page 33 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-26           SD8(1)-TOCu-5

Matrix: WaterSampled:  04/04/14 18:20 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50160 ug/l0.036 1 04/10/14 12:36

Page 34 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-27           SD8(1)-TOCu-6

Matrix: WaterSampled:  04/04/14 18:22 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50270 ug/l0.036 1 04/10/14 12:38

Page 35 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-28           SD8(1)-TOCu-7

Matrix: WaterSampled:  04/04/14 18:25 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50440 ug/l0.036 1 04/10/14 12:41

Page 36 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-29           SD8(1)-TOCu-8pp

Matrix: WaterSampled:  04/04/14 18:29 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50690 ug/l0.036 1 04/10/14 12:43

Page 37 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-30           SD8(1)-TOCu-9pp

Matrix: WaterSampled:  04/04/14 18:31 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0464 Analyst: Royuan Rosario LopezPrepared: 04/09/14 11:45

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.501100 ug/l0.036 1 04/10/14 12:52

Page 38 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-31           LW-TOZn-0

Matrix: WaterSampled:  04/04/14 14:10 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.00.93 ug/l0.50 J1 04/10/14 11:56

Page 39 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-32           LW-TOZn-1

Matrix: WaterSampled:  04/04/14 14:13 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.08.8 ug/l0.50 1 04/10/14 11:57

Page 40 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-33           LW-TOZn-2

Matrix: WaterSampled:  04/04/14 14:23 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.014 ug/l0.50 1 04/10/14 11:58

Page 41 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-34           LW-TOZn-3

Matrix: WaterSampled:  04/04/14 14:25 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.025 ug/l0.50 1 04/10/14 12:02

Page 42 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-35           LW-TOZn-4

Matrix: WaterSampled:  04/04/14 14:28 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.041 ug/l0.50 1 04/10/14 12:03

Page 43 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-36           LW-TOZn-5

Matrix: WaterSampled:  04/04/14 14:30 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.068 ug/l0.50 1 04/10/14 12:05

Page 44 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-37           LW-TOZn-6

Matrix: WaterSampled:  04/04/14 14:33 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0110 ug/l0.50 1 04/10/14 12:06

Page 45 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-38           LW-TOZn-7

Matrix: WaterSampled:  04/04/14 14:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0190 ug/l0.50 1 04/10/14 12:07

Page 46 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-39           LW-TOZn-8pp

Matrix: WaterSampled:  04/04/14 14:42 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0300 ug/l0.50 1 04/10/14 12:08

Page 47 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-40           LW-TOZn-9pp

Matrix: WaterSampled:  04/04/14 14:45 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0502 Analyst: Gary ZhouPrepared: 04/10/14 08:34

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0510 ug/l0.50 1 04/10/14 12:10

Page 48 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-41           SD8(1)-TOZn-0

Matrix: WaterSampled:  04/04/14 15:45 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.022 ug/l0.50 1 04/10/14 12:30

Page 49 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-42           SD8(1)-TOZn-1

Matrix: WaterSampled:  04/04/14 15:50 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.055 ug/l0.50 1 04/10/14 12:32

Page 50 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-43           SD8(1)-TOZn-2

Matrix: WaterSampled:  04/04/14 15:54 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.072 ug/l0.50 1 04/10/14 12:33

Page 51 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-44           SD8(1)-TOZn-3

Matrix: WaterSampled:  04/04/14 15:52 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0130 ug/l0.50 1 04/10/14 12:37

Page 52 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-45           SD8(1)-TOZn-4

Matrix: WaterSampled:  04/04/14 15:58 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0200 ug/l0.50 1 04/10/14 12:38

Page 53 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-46           SD8(1)-TOZn-5

Matrix: WaterSampled:  04/04/14 16:00 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0310 ug/l0.50 1 04/10/14 12:39

Page 54 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-47           SD8(1)-TOZn-6

Matrix: WaterSampled:  04/04/14 16:04 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0500 ug/l0.50 1 04/10/14 12:40

Page 55 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-48           SD8(1)-TOZn-7

Matrix: WaterSampled:  04/04/14 16:06 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0850 ug/l0.50 1 04/10/14 12:42

Page 56 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-49           SD8(1)-TOZn-8pp

Matrix: WaterSampled:  04/04/14 16:11 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5001400 ug/l50 100 04/10/14 14:41

Page 57 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-50           SD8(1)-TOZn-9pp

Matrix: WaterSampled:  04/04/14 16:14 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5002300 ug/l50 100 04/10/14 14:42

Page 58 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-51           DPR-TOZn-0

Matrix: WaterSampled:  04/04/14 16:25 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.033 ug/l0.50 1 04/10/14 12:52

Page 59 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-52           DPR-TOZn-1

Matrix: WaterSampled:  04/04/14 16:27 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.065 ug/l0.50 1 04/10/14 12:55

Page 60 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-53           DPR-TOZn-2

Matrix: WaterSampled:  04/04/14 16:32 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.087 ug/l0.50 1 04/10/14 12:58

Page 61 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-54           DPR-TOZn-3

Matrix: WaterSampled:  04/04/14 16:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0140 ug/l0.50 1 04/10/14 13:04

Page 62 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-55           DPR-TOZn-4

Matrix: WaterSampled:  04/04/14 16:37 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0210 ug/l0.50 1 04/10/14 13:07

Page 63 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-56           DPR-TOZn-5

Matrix: WaterSampled:  04/04/14 16:40 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0340 ug/l0.50 1 04/10/14 13:10

Page 64 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-57           DPR-TOZn-6

Matrix: WaterSampled:  04/04/14 16:45 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0550 ug/l0.50 1 04/10/14 13:13

Page 65 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-58           DPR-TOZn-7

Matrix: WaterSampled:  04/04/14 16:49 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0890 ug/l0.50 1 04/10/14 13:16

Page 66 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-59           DPR-TOZn-8pp

Matrix: WaterSampled:  04/04/14 16:50 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5001500 ug/l50 100 04/10/14 14:45

Page 67 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-60           DPR-TOZn-9pp

Matrix: WaterSampled:  04/04/14 16:52 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0467 Analyst: Gary ZhouPrepared: 04/09/14 12:16

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5002500 ug/l50 100 04/10/14 14:48

Page 68 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-61           SD8(1)-TOCuZn-0

Matrix: WaterSampled:  04/04/14 15:45 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.508.1 ug/l0.036 1 04/10/14 15:16

Zinc, Dissolved 5.020 ug/l0.50 1 04/10/14 15:16

Page 69 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-62           SD8(1)-TOCuZn-1

Matrix: WaterSampled:  04/04/14 15:52 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5048 ug/l0.036 1 04/10/14 15:17

Zinc, Dissolved 5.0130 ug/l0.50 1 04/10/14 15:17

Page 70 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-63           SD8(1)-TOCuZn-2

Matrix: WaterSampled:  04/04/14 15:56 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5060 ug/l0.036 1 04/10/14 15:19

Zinc, Dissolved 5.0140 ug/l0.50 1 04/10/14 15:19

Page 71 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-64           SD8(1)-TOCuZn-3

Matrix: WaterSampled:  04/04/14 16:00 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5078 ug/l0.036 1 04/10/14 15:20

Zinc, Dissolved 5.0140 ug/l0.50 1 04/10/14 15:20

Page 72 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-65           SD8(1)-TOCuZn-4

Matrix: WaterSampled:  04/04/14 16:05 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5097 ug/l0.036 1 04/10/14 15:24

Zinc, Dissolved 5.0140 ug/l0.50 1 04/10/14 15:24

Page 73 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-66           SD8(1)-TOCuZn-5

Matrix: WaterSampled:  04/04/14 16:10 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5049 ug/l0.036 1 04/10/14 15:25

Zinc, Dissolved 5.0160 ug/l0.50 1 04/10/14 15:25

Page 74 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-67           SD8(1)-TOCuZn-6

Matrix: WaterSampled:  04/04/14 16:15 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5055 ug/l0.036 1 04/10/14 15:26

Zinc, Dissolved 5.0160 ug/l0.50 1 04/10/14 15:26

Page 75 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-68           SD8(1)-TOCuZn-7

Matrix: WaterSampled:  04/04/14 16:22 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5078 ug/l0.036 1 04/10/14 15:27

Zinc, Dissolved 5.0170 ug/l0.50 1 04/10/14 15:27

Page 76 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-69           SD8(1)-TOCuZn-8

Matrix: WaterSampled:  04/04/14 16:26 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50100 ug/l0.036 1 04/10/14 15:29

Zinc, Dissolved 5.0170 ug/l0.50 1 04/10/14 15:29

Page 77 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-70           SD8(1)-TOCuZn-9

Matrix: WaterSampled:  04/04/14 16:30 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5047 ug/l0.036 1 04/10/14 15:30

Zinc, Dissolved 5.0200 ug/l0.50 1 04/10/14 15:30

Page 78 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-71           SD8(1)-TOCuZn-10

Matrix: WaterSampled:  04/04/14 16:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5057 ug/l0.036 1 04/10/14 15:31

Zinc, Dissolved 5.0210 ug/l0.50 1 04/10/14 15:31

Page 79 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-72           SD8(1)-TOCuZn-11

Matrix: WaterSampled:  04/04/14 16:42 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5076 ug/l0.036 1 04/10/14 15:32

Zinc, Dissolved 5.0200 ug/l0.50 1 04/10/14 15:32

Page 80 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-73           SD8(1)-TOCuZn-12

Matrix: WaterSampled:  04/04/14 16:45 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5096 ug/l0.036 1 04/10/14 15:34

Zinc, Dissolved 5.0200 ug/l0.50 1 04/10/14 15:34

Page 81 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-74           DPR-TOCuZn-0

Matrix: WaterSampled:  04/04/14 17:10 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.509.7 ug/l0.036 1 04/10/14 15:35

Zinc, Dissolved 5.032 ug/l0.50 1 04/10/14 15:35

Page 82 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-75           DPR-TOCuZn-1

Matrix: WaterSampled:  04/04/14 17:20 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5064 ug/l0.036 1 04/10/14 15:39

Zinc, Dissolved 5.0190 ug/l0.50 1 04/10/14 15:39
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-76           DPR-TOCuZn-2

Matrix: WaterSampled:  04/04/14 17:29 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5079 ug/l0.036 1 04/10/14 15:40

Zinc, Dissolved 5.0190 ug/l0.50 1 04/10/14 15:40
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-77           DPR-TOCuZn-3

Matrix: WaterSampled:  04/04/14 17:30 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50110 ug/l0.036 1 04/10/14 15:41

Zinc, Dissolved 5.0200 ug/l0.50 1 04/10/14 15:41
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-78           DPR-TOCuZn-4

Matrix: WaterSampled:  04/04/14 17:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50130 ug/l0.036 1 04/10/14 15:42

Zinc, Dissolved 5.0190 ug/l0.50 1 04/10/14 15:42
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-79           DPR-TOCuZn-5

Matrix: WaterSampled:  04/04/14 17:38 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5063 ug/l0.036 1 04/10/14 15:44

Zinc, Dissolved 5.0220 ug/l0.50 1 04/10/14 15:44
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-80           DPR-TOCuZn-6

Matrix: WaterSampled:  04/04/14 17:40 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0468 Analyst: Gary ZhouPrepared: 04/09/14 12:31

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5078 ug/l0.036 1 04/10/14 15:45

Zinc, Dissolved 5.0220 ug/l0.50 1 04/10/14 15:45

Page 88 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-81           DPR-TOCuZn-7

Matrix: WaterSampled:  04/04/14 17:44 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50110 ug/l0.036 1 04/10/14 15:49

Zinc, Dissolved 5.0240 ug/l0.50 1 04/10/14 15:49

Page 89 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-82           DPR-TOCuZn-8

Matrix: WaterSampled:  04/04/14 17:46 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50140 ug/l0.036 1 04/10/14 17:23

Zinc, Dissolved 5.0230 ug/l0.50 1 04/10/14 17:23
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-83           DPR-TOCuZn-9

Matrix: WaterSampled:  04/04/14 17:50 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5071 ug/l0.036 1 04/10/14 16:01

Zinc, Dissolved 5.0310 ug/l0.50 1 04/10/14 16:01
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-84           DPR-TOCuZn-10

Matrix: WaterSampled:  04/04/14 17:51 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5083 ug/l0.036 1 04/10/14 16:10

Zinc, Dissolved 5.0300 ug/l0.50 1 04/10/14 16:10

Page 92 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-85           DPR-TOCuZn-11

Matrix: WaterSampled:  04/04/14 17:55 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50110 ug/l0.036 1 04/10/14 16:12

Zinc, Dissolved 5.0280 ug/l0.50 1 04/10/14 16:12
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-86           DPR-TOCuZn-12

Matrix: WaterSampled:  04/04/14 17:58 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50140 ug/l0.036 1 04/10/14 16:15

Zinc, Dissolved 5.0290 ug/l0.50 1 04/10/14 16:15

Page 94 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-87           LW-Cd48Cu-3

Matrix: WaterSampled:  04/05/14 15:40 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5013 ug/l0.036 1 04/10/14 16:17

Page 95 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-88           LW-Cd48Cu-4

Matrix: WaterSampled:  04/05/14 15:41 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5021 ug/l0.036 1 04/10/14 16:20

Page 96 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-89           LW-Cd48Cu-5

Matrix: WaterSampled:  04/05/14 15:42 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5034 ug/l0.036 1 04/10/14 16:22

Page 97 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-90           LW-Cd48Cu-6

Matrix: WaterSampled:  04/05/14 15:43 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5058 ug/l0.036 1 04/10/14 16:24

Page 98 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-91           LW-Cd48Cu-7

Matrix: WaterSampled:  04/05/14 15:44 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50110 ug/l0.036 1 04/10/14 16:41

Page 99 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-92           SD8(1)-Cd48Cu-5

Matrix: WaterSampled:  04/05/14 15:46 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50140 ug/l0.036 1 04/10/14 16:43

Page 100 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-93           SD8(1)-Cd48Cu-6

Matrix: WaterSampled:  04/05/14 15:47 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50260 ug/l0.036 1 04/10/14 16:46

Page 101 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-94           SD8(1)-Cd48Cu-7

Matrix: WaterSampled:  04/05/14 15:48 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50410 ug/l0.036 1 04/10/14 16:48

Page 102 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-95           SD8(1)-Cd48Cu-0

Matrix: WaterSampled:  04/06/14 15:18 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.509.0 ug/l0.036 1 04/10/14 16:50

Page 103 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-96           SD8(1)-Cd48Cu-1

Matrix: WaterSampled:  04/06/14 15:20 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5026 ug/l0.036 1 04/10/14 16:53

Page 104 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-97           SD8(1)-Cd48Cu-2

Matrix: WaterSampled:  04/06/14 15:22 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5039 ug/l0.036 1 04/10/14 17:26

Page 105 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-98           SD8(1)-Cd48Cu-3

Matrix: WaterSampled:  04/06/14 15:24 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5057 ug/l0.036 1 04/10/14 16:57

Page 106 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-99           SD8(1)-Cd48Cu-4

Matrix: WaterSampled:  04/06/14 15:26 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5095 ug/l0.036 1 04/10/14 17:00

Page 107 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AA           LW-Cd48Cu-0

Matrix: WaterSampled:  04/06/14 15:33 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0483 Analyst: Royuan Rosario LopezPrepared: 04/09/14 16:58

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.500.58 ug/l0.036 1 04/10/14 17:02

Page 108 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AB           LW-Cd48Cu-1

Matrix: WaterSampled:  04/06/14 15:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.507.2 ug/l0.036 1 04/10/14 16:13

Page 109 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AC           LW-Cd48Cu-2

Matrix: WaterSampled:  04/06/14 15:37 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.506.7 ug/l0.036 1 04/10/14 16:14

Page 110 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AD           DPR-Cd48Cu-0

Matrix: WaterSampled:  04/06/14 17:30 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5011 ug/l0.036 1 04/10/14 16:15

Page 111 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AE           DPR-Cd48Cu-1

Matrix: WaterSampled:  04/06/14 17:31 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5028 ug/l0.036 1 04/10/14 16:17

Page 112 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AF           DPR-Cd48Cu-2

Matrix: WaterSampled:  04/06/14 17:32 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5039 ug/l0.036 1 04/10/14 16:20

Page 113 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AG           DPR-Cd48Cu-3

Matrix: WaterSampled:  04/06/14 17:34 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5060 ug/l0.036 1 04/10/14 16:22

Page 114 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AH           DPR-Cd48Cu-4

Matrix: WaterSampled:  04/06/14 17:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5097 ug/l0.036 1 04/10/14 16:23

Page 115 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AI           DPR-Cd48Cu-5

Matrix: WaterSampled:  04/06/14 17:36 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50150 ug/l0.036 1 04/10/14 16:24

Page 116 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AJ           DPR-Cd48Cu-6

Matrix: WaterSampled:  04/06/14 17:37 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50240 ug/l0.036 1 04/10/14 16:25

Page 117 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AK           DPR-Cd48Cu-7

Matrix: WaterSampled:  04/05/14 15:45 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50400 ug/l0.036 1 04/10/14 16:27

Page 118 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AL           LW-Pp48Zn-1

Matrix: WaterSampled:  04/06/14 14:53 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.026 ug/l0.50 1 04/10/14 16:28

Page 119 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AM           LW-Pp48Zn-2

Matrix: WaterSampled:  04/06/14 14:55 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.042 ug/l0.50 1 04/10/14 16:29

Page 120 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AN           LW-Pp48Zn-3

Matrix: WaterSampled:  04/06/14 14:57 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.065 ug/l0.50 1 04/10/14 16:30

Page 121 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AO           LW-Pp48Zn-4

Matrix: WaterSampled:  04/06/14 14:59 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0110 ug/l0.50 1 04/10/14 16:34

Page 122 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AP           LW-Pp48Zn-5

Matrix: WaterSampled:  04/06/14 15:01 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0180 ug/l0.50 1 04/10/14 16:35

Page 123 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AQ           LW-Pp48Zn-6

Matrix: WaterSampled:  04/06/14 15:03 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0320 ug/l0.50 1 04/10/14 16:37

Page 124 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AR           LW-Pp48Zn-7

Matrix: WaterSampled:  04/06/14 15:05 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0500 ug/l0.50 1 04/10/14 16:38

Page 125 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AS           LW-Cd48Zn-0

Matrix: WaterSampled:  04/06/14 14:30 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.02.8 ug/l0.50 J1 04/10/14 16:39

Page 126 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AT           LW-Cd48Zn-1

Matrix: WaterSampled:  04/06/14 14:31 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.09.6 ug/l0.50 1 04/10/14 16:40

Page 127 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AU           LW-Cd48Zn-2

Matrix: WaterSampled:  04/06/14 14:32 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0486 Analyst: Gary ZhouPrepared: 04/09/14 17:29

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.015 ug/l0.50 1 04/10/14 16:42

Page 128 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AV           LW-Cd48Zn-3

Matrix: WaterSampled:  04/06/14 14:34 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.026 ug/l0.50 1 04/10/14 16:54

Page 129 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AW           LW-Cd48Zn-4

Matrix: WaterSampled:  04/06/14 14:35 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.041 ug/l0.50 1 04/10/14 16:56

Page 130 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AX           LW-Cd48Zn-5

Matrix: WaterSampled:  04/06/14 14:36 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.067 ug/l0.50 1 04/10/14 16:57

Page 131 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AY           LW-Cd48Zn-6

Matrix: WaterSampled:  04/06/14 14:37 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0110 ug/l0.50 1 04/10/14 16:58

Page 132 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-AZ           LW-Cd48Zn-7

Matrix: WaterSampled:  04/06/14 14:39 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0180 ug/l0.50 1 04/10/14 17:02

Page 133 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BA           DPR-Cd48Zn-0

Matrix: WaterSampled:  04/06/14 15:20 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.029 ug/l0.50 1 04/10/14 17:03

Page 134 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BB           DPR-Cd48Zn-1

Matrix: WaterSampled:  04/06/14 15:22 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.057 ug/l0.50 1 04/10/14 17:04

Page 135 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BC           DPR-Cd48Zn-2

Matrix: WaterSampled:  04/06/14 15:23 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.073 ug/l0.50 1 04/10/14 17:06

Page 136 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BD           DPR-Cd48Zn-3

Matrix: WaterSampled:  04/06/14 15:26 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0120 ug/l0.50 1 04/10/14 17:07

Page 137 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BE           DPR-Cd48Zn-4

Matrix: WaterSampled:  04/06/14 15:27 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0190 ug/l0.50 1 04/10/14 17:08

Page 138 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BF           DPR-Cd48Zn-5

Matrix: WaterSampled:  04/06/14 15:29 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0300 ug/l0.50 1 04/10/14 17:09

Page 139 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BG           DPR-Cd48Zn-6

Matrix: WaterSampled:  04/06/14 15:30 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0470 ug/l0.50 1 04/10/14 17:11

Page 140 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BH           DPR-Cd48Zn-7

Matrix: WaterSampled:  04/06/14 15:31 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0780 ug/l0.50 1 04/10/14 17:12

Page 141 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BI           DPR-Pp48Zn-1

Matrix: WaterSampled:  04/06/14 15:50 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0130 ug/l0.50 1 04/10/14 17:13

Page 142 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BJ           DPR-Pp48Zn-2

Matrix: WaterSampled:  04/06/14 15:52 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0200 ug/l0.50 1 04/10/14 17:17

Page 143 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BK           DPR-Pp48Zn-3

Matrix: WaterSampled:  04/06/14 15:56 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0320 ug/l0.50 1 04/10/14 17:18

Page 144 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BL           DPR-Pp48Zn-4

Matrix: WaterSampled:  04/06/14 16:00 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0490 ug/l0.50 1 04/10/14 17:19

Page 145 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BM           DPR-Pp48Zn-5

Matrix: WaterSampled:  04/06/14 16:02 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0810 ug/l0.50 1 04/10/14 17:21

Page 146 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BN           DPR-Pp48Zn-6

Matrix: WaterSampled:  04/06/14 16:26 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5001300 ug/l50 100 04/10/14 17:42

Page 147 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BO           DPR-Pp48Zn-7

Matrix: WaterSampled:  04/06/14 16:36 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0509 Analyst: Gary ZhouPrepared: 04/10/14 08:41

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5002300 ug/l50 100 04/10/14 17:44

Page 148 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BP           SD8(1)Cd48Zn-0

Matrix: WaterSampled:  04/06/14 17:36 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.018 ug/l0.50 1 04/10/14 17:56

Page 149 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BQ           SD8(1)Cd48Zn-1

Matrix: WaterSampled:  04/06/14 17:38 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.046 ug/l0.50 1 04/10/14 17:57

Page 150 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BR           SD8(1)Cd48Zn-2

Matrix: WaterSampled:  04/06/14 17:39 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.065 ug/l0.50 1 04/10/14 17:59

Page 151 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BS           SD8(1)Cd48Zn-3

Matrix: WaterSampled:  04/06/14 17:40 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0100 ug/l0.50 1 04/10/14 18:00

Page 152 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BT           SD8(1)Cd48Zn-4

Matrix: WaterSampled:  04/06/14 17:41 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0170 ug/l0.50 1 04/10/14 18:04

Page 153 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BU           SD8(1)Cd48Zn-5

Matrix: WaterSampled:  04/06/14 17:42 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0270 ug/l0.50 1 04/10/14 18:05

Page 154 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BV           SD8(1)Cd48Zn-6

Matrix: WaterSampled:  04/06/14 17:43 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0450 ug/l0.50 1 04/10/14 18:06

Page 155 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BW           SD8(1)Cd48Zn-7

Matrix: WaterSampled:  04/06/14 17:44 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0770 ug/l0.50 1 04/10/14 18:07

Page 156 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BX           SD8(1)Pp48Zn-1

Matrix: WaterSampled:  04/06/14 16:17 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0110 ug/l0.50 1 04/10/14 18:09

Page 157 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BY           SD8(1)Pp48Zn-2

Matrix: WaterSampled:  04/06/14 16:23 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0180 ug/l0.50 1 04/10/14 18:10

Page 158 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-BZ           SD8(1)Pp48Zn-3

Matrix: WaterSampled:  04/06/14 16:26 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0280 ug/l0.50 1 04/10/14 18:11

Page 159 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CA           SD8(1)Pp48Zn-4

Matrix: WaterSampled:  04/06/14 16:28 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0460 ug/l0.50 1 04/10/14 18:12

Page 160 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CB           SD8(1)Pp48Zn-5

Matrix: WaterSampled:  04/06/14 16:36 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5.0820 ug/l0.50 1 04/10/14 18:14

Page 161 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CC           SD8(1)Pp48Zn-6

Matrix: WaterSampled:  04/06/14 16:40 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5001600 ug/l50 100 04/11/14 09:08

Page 162 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CD           SD8(1)Pp48Zn-7

Matrix: WaterSampled:  04/06/14 16:43 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Zinc, Dissolved 5002600 ug/l50 100 04/11/14 09:09

Page 163 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CE           SD8(1)Pp48Cu-0

Matrix: WaterSampled:  04/06/14 16:43 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.508.7 ug/l0.036 1 04/10/14 18:20

Zinc, Dissolved 5.021 ug/l0.50 1 04/10/14 18:20

Page 164 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CF           SD8(1)Pp48Cu-1

Matrix: WaterSampled:  04/06/14 15:55 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5058 ug/l0.036 1 04/10/14 18:21

Page 165 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CG           SD8(1)Pp48Cu-2

Matrix: WaterSampled:  04/06/14 15:59 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5091 ug/l0.036 1 04/10/14 18:23

Page 166 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CH           SD8(1)Pp48Cu-3

Matrix: WaterSampled:  04/06/14 16:02 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50150 ug/l0.036 1 04/10/14 18:24

Page 167 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CI           SD8(1)Pp48Cu-4

Matrix: WaterSampled:  04/06/14 16:05 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0516 Analyst: Gary ZhouPrepared: 04/10/14 09:21

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50240 ug/l0.036 1 04/10/14 18:25

Page 168 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CJ           SD8(1)Pp48Cu-5

Matrix: WaterSampled:  04/06/14 16:09 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0517 Analyst: Gary ZhouPrepared: 04/10/14 09:23

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50370 ug/l0.036 1 04/10/14 18:35

Page 169 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CK           SD8(1)Pp48Cu-6

Matrix: WaterSampled:  04/06/14 16:15 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0517 Analyst: Gary ZhouPrepared: 04/10/14 09:23

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50600 ug/l0.036 1 04/10/14 18:36

Page 170 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CL           SD8(1)Pp48Cu-7

Matrix: WaterSampled:  04/06/14 16:17 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0517 Analyst: Gary ZhouPrepared: 04/10/14 09:23

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50930 ug/l0.036 1 04/10/14 18:38

Page 171 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CM           LWPp48Cu-0

Matrix: WaterSampled:  04/06/14 14:26 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.500.28 ug/l0.036 J1 04/11/14 15:59

Zinc, Dissolved 5.02.5 ug/l0.50 J1 04/11/14 15:59

Page 172 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CN           LWPp48Cu-1

Matrix: WaterSampled:  04/06/14 14:28 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5012 ug/l0.036 1 04/11/14 16:00

Page 173 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CO           LWPp48Cu-2

Matrix: WaterSampled:  04/06/14 14:30 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5021 ug/l0.036 1 04/11/14 16:01

Page 174 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CP           LWPp48Cu-3

Matrix: WaterSampled:  04/06/14 14:32 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5035 ug/l0.036 1 04/11/14 16:06

Page 175 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CQ           LWPp48Cu-4

Matrix: WaterSampled:  04/06/14 14:34 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5059 ug/l0.036 1 04/11/14 16:07

Page 176 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CR           LWPp48Cu-5

Matrix: WaterSampled:  04/06/14 14:36 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5099 ug/l0.036 1 04/11/14 16:09

Page 177 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CS           LWPp48Cu-6

Matrix: WaterSampled:  04/06/14 14:38 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50170 ug/l0.036 1 04/11/14 16:10

Page 178 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CT           LWPp48Cu-7

Matrix: WaterSampled:  04/06/14 14:40 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50270 ug/l0.036 1 04/11/14 16:11

Page 179 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CU           DPRPp48Cu-0

Matrix: WaterSampled:  04/06/14 14:52 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5011 ug/l0.036 1 04/11/14 16:12

Zinc, Dissolved 5.034 ug/l0.50 1 04/11/14 16:12

Page 180 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CV           DPRPp48Cu-1

Matrix: WaterSampled:  04/06/14 14:55 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5064 ug/l0.036 1 04/11/14 16:14

Page 181 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CW           DPRPp48Cu-2

Matrix: WaterSampled:  04/06/14 15:00 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50110 ug/l0.036 1 04/11/14 16:15

Page 182 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CX           DPRPp48Cu-3

Matrix: WaterSampled:  04/06/14 15:04 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50160 ug/l0.036 1 04/11/14 16:16

Page 183 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CY           DPRPp48Cu-4

Matrix: WaterSampled:  04/06/14 15:06 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50260 ug/l0.036 1 04/11/14 16:20

Page 184 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-CZ           DPRPp48Cu-5

Matrix: WaterSampled:  04/06/14 15:09 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50410 ug/l0.036 1 04/11/14 16:21

Page 185 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DA           DPRPp48Cu-6

Matrix: WaterSampled:  04/06/14 15:15 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50700 ug/l0.036 1 04/11/14 16:22

Page 186 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DB           DPRPp48Cu-7

Matrix: WaterSampled:  04/06/14 15:17 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 501200 ug/l3.6 100 04/11/14 16:30

Page 187 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DC           SD(1)-48CuZn-1

Matrix: WaterSampled:  04/06/14 16:45 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5049 ug/l0.036 1 04/11/14 16:32

Zinc, Dissolved 5.0140 ug/l0.50 1 04/11/14 16:32

Page 188 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DD           SD(1)-48CuZn-2

Matrix: WaterSampled:  04/06/14 16:50 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5060 ug/l0.036 1 04/11/14 16:33

Zinc, Dissolved 5.0140 ug/l0.50 1 04/11/14 16:33

Page 189 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DE           SD(1)-48CuZn-3

Matrix: WaterSampled:  04/06/14 16:51 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5082 ug/l0.036 1 04/11/14 16:34

Zinc, Dissolved 5.0150 ug/l0.50 1 04/11/14 16:34

Page 190 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DF           SD(1)-48CuZn-4

Matrix: WaterSampled:  04/06/14 16:55 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0515 Analyst: Gary ZhouPrepared: 04/10/14 09:18

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5099 ug/l0.036 1 04/11/14 16:35

Zinc, Dissolved 5.0140 ug/l0.50 1 04/11/14 16:35

Page 191 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DG           SD(1)-48CuZn-5

Matrix: WaterSampled:  04/06/14 16:57 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5049 ug/l0.036 1 04/11/14 14:54

Zinc, Dissolved 5.0160 ug/l0.50 1 04/11/14 14:54

Page 192 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DH           SD(1)-48CuZn-6

Matrix: WaterSampled:  04/06/14 17:00 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5061 ug/l0.036 1 04/11/14 14:55

Zinc, Dissolved 5.0170 ug/l0.50 1 04/11/14 14:55
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Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DI           SD(1)-48CuZn-7

Matrix: WaterSampled:  04/06/14 17:02 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5079 ug/l0.036 1 04/11/14 14:56

Zinc, Dissolved 5.0180 ug/l0.50 1 04/11/14 14:56
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DJ           SD(1)-48CuZn-8

Matrix: WaterSampled:  04/06/14 17:05 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50100 ug/l0.036 1 04/11/14 15:00

Zinc, Dissolved 5.0180 ug/l0.50 1 04/11/14 15:00
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DK           SD(1)-48CuZn-9

Matrix: WaterSampled:  04/06/14 17:06 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5048 ug/l0.036 1 04/11/14 15:01

Zinc, Dissolved 5.0200 ug/l0.50 1 04/11/14 15:01
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DL           SD(1)-48CuZn-10

Matrix: WaterSampled:  04/06/14 17:08 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5059 ug/l0.036 1 04/11/14 15:02

Zinc, Dissolved 5.0220 ug/l0.50 1 04/11/14 15:02
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DM           SD(1)-48CuZn-11

Matrix: WaterSampled:  04/06/14 17:10 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5081 ug/l0.036 1 04/11/14 15:04

Zinc, Dissolved 5.0220 ug/l0.50 1 04/11/14 15:04

Page 198 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DN           SD(1)-48CuZn-12

Matrix: WaterSampled:  04/06/14 17:12 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50100 ug/l0.036 1 04/11/14 15:05

Zinc, Dissolved 5.0220 ug/l0.50 1 04/11/14 15:05
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DO           DPR-48CuZn-1

Matrix: WaterSampled:  04/06/14 17:00 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5061 ug/l0.036 1 04/11/14 15:06

Zinc, Dissolved 5.0170 ug/l0.50 1 04/11/14 15:06
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DP           DPR-48CuZn-2

Matrix: WaterSampled:  04/06/14 17:03 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5081 ug/l0.036 1 04/11/14 15:07

Zinc, Dissolved 5.0190 ug/l0.50 1 04/11/14 15:07
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DQ           DPR-48CuZn-3

Matrix: WaterSampled:  04/06/14 17:05 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50100 ug/l0.036 1 04/11/14 15:09

Zinc, Dissolved 5.0180 ug/l0.50 1 04/11/14 15:09
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DR           DPR-48CuZn-4

Matrix: WaterSampled:  04/06/14 17:07 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50130 ug/l0.036 1 04/11/14 15:10

Zinc, Dissolved 5.0180 ug/l0.50 1 04/11/14 15:10
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DS           DPR-48CuZn-5

Matrix: WaterSampled:  04/06/14 17:09 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5067 ug/l0.036 1 04/11/14 15:14

Zinc, Dissolved 5.0220 ug/l0.50 1 04/11/14 15:14
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DT           DPR-48CuZn-6

Matrix: WaterSampled:  04/06/14 17:15 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5078 ug/l0.036 1 04/11/14 15:15

Zinc, Dissolved 5.0210 ug/l0.50 1 04/11/14 15:15
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DU           DPR-48CuZn-7

Matrix: WaterSampled:  04/06/14 17:17 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50100 ug/l0.036 1 04/11/14 15:16

Zinc, Dissolved 5.0220 ug/l0.50 1 04/11/14 15:16
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DV           DPR-48CuZn-8

Matrix: WaterSampled:  04/06/14 17:19 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50130 ug/l0.036 1 04/11/14 15:17

Zinc, Dissolved 5.0210 ug/l0.50 1 04/11/14 15:17
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DW           DPR-48CuZn-9

Matrix: WaterSampled:  04/06/14 17:21 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5068 ug/l0.036 1 04/11/14 15:19

Zinc, Dissolved 5.0280 ug/l0.50 1 04/11/14 15:19
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DX           DPR-48CuZn-10

Matrix: WaterSampled:  04/06/14 17:24 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.5081 ug/l0.036 1 04/11/14 15:20

Zinc, Dissolved 5.0280 ug/l0.50 1 04/11/14 15:20
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DY           DPR-48CuZn-11

Matrix: WaterSampled:  04/06/14 17:26 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50110 ug/l0.036 1 04/11/14 15:21

Zinc, Dissolved 5.0280 ug/l0.50 1 04/11/14 15:21
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

4D08038-DZ           DPR-48CuZn-12

Matrix: WaterSampled:  04/06/14 17:27 Sampled By:   Client

Metals by EPA 200 Series Methods

Method: EPA 200.8 Batch: W4D0506 Analyst: Gary ZhouPrepared: 04/10/14 08:37

Analyte MRLResult Units Dil QualifierMDL Analyzed

Copper, Dissolved 0.50140 ug/l0.036 1 04/11/14 15:22

Zinc, Dissolved 5.0270 ug/l0.50 1 04/11/14 15:22

Page 211 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

QUALITY   CONTROL 

SECTION
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0464 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0464-BLK1)  Analyzed: 04/10/14 11:25

Copper, Dissolved ND 0.50 ug/l0.036

LCS (W4D0464-BS1)  Analyzed: 04/10/14 11:28

Copper, Dissolved 47.2 0.50 50.0 85-11594ug/l0.036

Matrix Spike (W4D0464-MS1)  Analyzed: 04/10/14 11:37Source: 4D08038-12

Copper, Dissolved 80.0 0.50 50.0 30.5 70-13099ug/l0.036

Matrix Spike (W4D0464-MS2)  Analyzed: 04/10/14 12:10Source: 4D08038-20

Copper, Dissolved 1240 0.50 50.0 1150 70-130177 MS-02ug/l0.036

Matrix Spike Dup (W4D0464-MSD1)  Analyzed: 04/10/14 11:39Source: 4D08038-12

Copper, Dissolved 81.7 0.50 50.0 30.5 3070-130102 2ug/l0.036

Matrix Spike Dup (W4D0464-MSD2)  Analyzed: 04/10/14 12:12Source: 4D08038-20

Copper, Dissolved 1260 0.50 50.0 1150 3070-130208 1 MS-02ug/l0.036

 Batch W4D0467 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0467-BLK1)  Analyzed: 04/10/14 12:20

Zinc, Dissolved 2.44 5.0 Jug/l0.50

LCS (W4D0467-BS1)  Analyzed: 04/10/14 12:21

Zinc, Dissolved 47.3 5.0 50.0 85-11595ug/l0.50

Matrix Spike (W4D0467-MS1)  Analyzed: 04/10/14 12:23Source: 4D08038-41

Zinc, Dissolved 65.5 5.0 50.0 22.3 70-13087ug/l0.50

Matrix Spike (W4D0467-MS2)  Analyzed: 04/10/14 14:38Source: 4D08038-50

Zinc, Dissolved 2580 500 50.0 2310 70-130539 MS-02ug/l50

Matrix Spike Dup (W4D0467-MSD1)  Analyzed: 04/10/14 12:24Source: 4D08038-41

Zinc, Dissolved 64.8 5.0 50.0 22.3 3070-13085 1ug/l0.50

Matrix Spike Dup (W4D0467-MSD2)  Analyzed: 04/10/14 14:39Source: 4D08038-50

Zinc, Dissolved 2550 500 50.0 2310 3070-130469 1 MS-02ug/l50

 Batch W4D0468 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0468-BLK1)  Analyzed: 04/10/14 15:09

Copper, Dissolved 0.0563 0.50 Jug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0468-BS1)  Analyzed: 04/10/14 15:10

Copper, Dissolved 45.5 0.50 50.0 85-11591ug/l0.036

Zinc, Dissolved 46.3 5.0 50.0 85-11593ug/l0.50

Matrix Spike (W4D0468-MS1)  Analyzed: 04/10/14 15:11Source: 4D08038-61

Copper, Dissolved 52.4 0.50 50.0 8.06 70-13089ug/l0.036

Zinc, Dissolved 64.7 5.0 50.0 20.0 70-13089ug/l0.50

Matrix Spike (W4D0468-MS2)  Analyzed: 04/10/14 15:14Source: 4D08038-62

Copper, Dissolved 89.0 0.50 50.0 48.0 70-13082ug/l0.036
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0468 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Matrix Spike (W4D0468-MS2)  Analyzed: 04/10/14 15:14Source: 4D08038-62

Zinc, Dissolved 177 5.0 50.0 135 70-13084ug/l0.50

Matrix Spike Dup (W4D0468-MSD1)  Analyzed: 04/10/14 15:12Source: 4D08038-61

Copper, Dissolved 53.1 0.50 50.0 8.06 3070-13090 1ug/l0.036

Zinc, Dissolved 64.7 5.0 50.0 20.0 3070-13090 0.09ug/l0.50

Matrix Spike Dup (W4D0468-MSD2)  Analyzed: 04/10/14 15:15Source: 4D08038-62

Copper, Dissolved 92.9 0.50 50.0 48.0 3070-13090 4ug/l0.036

Zinc, Dissolved 183 5.0 50.0 135 3070-13097 4ug/l0.50

 Batch W4D0483 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0483-BLK1)  Analyzed: 04/10/14 15:42

Copper, Dissolved 0.0369 0.50 Jug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0483-BS1)  Analyzed: 04/10/14 15:44

Copper, Dissolved 46.6 0.50 50.0 85-11593ug/l0.036

Zinc, Dissolved 47.1 5.0 50.0 85-11594ug/l0.50

Matrix Spike (W4D0483-MS1)  Analyzed: 04/10/14 15:51Source: 4D08038-81

Copper, Dissolved 160 0.50 50.0 107 70-130107ug/l0.036

Zinc, Dissolved 295 5.0 50.0 236 70-130117ug/l0.50

Matrix Spike (W4D0483-MS2)  Analyzed: 04/10/14 16:27Source: 4D08038-90

Copper, Dissolved 104 0.50 50.0 57.9 70-13093ug/l0.036

Zinc, Dissolved 49.9 5.0 50.0 2.79 70-13094ug/l0.50

Matrix Spike Dup (W4D0483-MSD1)  Analyzed: 04/10/14 15:54Source: 4D08038-81

Copper, Dissolved 162 0.50 50.0 107 3070-130110 1ug/l0.036

Zinc, Dissolved 297 5.0 50.0 236 3070-130121 0.7ug/l0.50

Matrix Spike Dup (W4D0483-MSD2)  Analyzed: 04/10/14 16:29Source: 4D08038-90

Copper, Dissolved 109 0.50 50.0 57.9 3070-130102 4ug/l0.036

Zinc, Dissolved 52.7 5.0 50.0 2.79 3070-130100 5ug/l0.50

 Batch W4D0486 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0486-BLK1)  Analyzed: 04/10/14 16:05

Copper, Dissolved 0.0604 0.50 Jug/l0.036

Zinc, Dissolved 0.819 5.0 Jug/l0.50

LCS (W4D0486-BS1)  Analyzed: 04/10/14 16:07

Copper, Dissolved 45.5 0.50 50.0 85-11591ug/l0.036

Zinc, Dissolved 46.5 5.0 50.0 85-11593ug/l0.50

Matrix Spike (W4D0486-MS1)  Analyzed: 04/10/14 16:08Source: 4D08038-AB

Copper, Dissolved 48.6 0.50 50.0 7.25 70-13083ug/l0.036

Zinc, Dissolved 47.3 5.0 50.0 5.46 70-13084ug/l0.50
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0486 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Matrix Spike (W4D0486-MS1)  Analyzed: 04/10/14 16:08Source: 4D08038-AB

Matrix Spike (W4D0486-MS2)  Analyzed: 04/10/14 16:10Source: 4D08038-AL

Copper, Dissolved 45.7 0.50 50.0 0.427 70-13091ug/l0.036

Zinc, Dissolved 70.3 5.0 50.0 25.9 70-13089ug/l0.50

Matrix Spike Dup (W4D0486-MSD1)  Analyzed: 04/10/14 16:09Source: 4D08038-AB

Copper, Dissolved 50.6 0.50 50.0 7.25 3070-13087 4ug/l0.036

Zinc, Dissolved 49.3 5.0 50.0 5.46 3070-13088 4ug/l0.50

Matrix Spike Dup (W4D0486-MSD2)  Analyzed: 04/10/14 16:12Source: 4D08038-AL

Copper, Dissolved 48.7 0.50 50.0 0.427 3070-13097 6ug/l0.036

Zinc, Dissolved 75.6 5.0 50.0 25.9 3070-13099 7ug/l0.50

 Batch W4D0502 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0502-BLK1)  Analyzed: 04/10/14 11:33

Copper, Dissolved ND 0.50 ug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0502-BS1)  Analyzed: 04/10/14 11:35

Copper, Dissolved 46.8 0.50 50.0 85-11594ug/l0.036

Zinc, Dissolved 45.6 5.0 50.0 85-11591ug/l0.50

Matrix Spike (W4D0502-MS1)  Analyzed: 04/10/14 11:36Source: 4D08038-36

Copper, Dissolved 46.6 0.50 50.0 0.272 70-13093ug/l0.036

Zinc, Dissolved 113 5.0 50.0 68.3 70-13090ug/l0.50

Matrix Spike (W4D0502-MS2)  Analyzed: 04/10/14 11:38Source: 4D08038-04

Copper, Dissolved 57.3 0.50 50.0 12.9 70-13089ug/l0.036

Zinc, Dissolved 46.4 5.0 50.0 1.82 70-13089ug/l0.50

Matrix Spike Dup (W4D0502-MSD1)  Analyzed: 04/10/14 11:37Source: 4D08038-36

Copper, Dissolved 46.2 0.50 50.0 0.272 3070-13092 0.8ug/l0.036

Zinc, Dissolved 113 5.0 50.0 68.3 3070-13089 0.4ug/l0.50

Matrix Spike Dup (W4D0502-MSD2)  Analyzed: 04/10/14 11:40Source: 4D08038-04

Copper, Dissolved 59.1 0.50 50.0 12.9 3070-13092 3ug/l0.036

Zinc, Dissolved 45.7 5.0 50.0 1.82 3070-13088 2ug/l0.50

 Batch W4D0506 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0506-BLK1)  Analyzed: 04/11/14 14:46

Copper, Dissolved ND 0.50 ug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0506-BS1)  Analyzed: 04/11/14 14:47

Copper, Dissolved 49.0 0.50 50.0 85-11598ug/l0.036

Zinc, Dissolved 49.6 5.0 50.0 85-11599ug/l0.50

Matrix Spike (W4D0506-MS1)  Analyzed: 04/11/14 14:49Source: 4D08038-DU
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0506 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Copper, Dissolved 152 0.50 50.0 102 70-130100ug/l0.036

Zinc, Dissolved 268 5.0 50.0 220 70-13096ug/l0.50

Matrix Spike (W4D0506-MS2)  Analyzed: 04/11/14 14:51Source: 4D08038-DO

Copper, Dissolved 114 0.50 50.0 61.4 70-130105ug/l0.036

Zinc, Dissolved 230 5.0 50.0 171 70-130117ug/l0.50

Matrix Spike Dup (W4D0506-MSD1)  Analyzed: 04/11/14 14:50Source: 4D08038-DU

Copper, Dissolved 149 0.50 50.0 102 3070-13094 2ug/l0.036

Zinc, Dissolved 261 5.0 50.0 220 3070-13083 3ug/l0.50

Matrix Spike Dup (W4D0506-MSD2)  Analyzed: 04/11/14 14:52Source: 4D08038-DO

Copper, Dissolved 113 0.50 50.0 61.4 3070-130103 0.8ug/l0.036

Zinc, Dissolved 225 5.0 50.0 171 3070-130107 2ug/l0.50

 Batch W4D0509 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0509-BLK1)  Analyzed: 04/10/14 16:47

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0509-BS1)  Analyzed: 04/10/14 16:48

Zinc, Dissolved 46.1 5.0 50.0 85-11592ug/l0.50

Matrix Spike (W4D0509-MS1)  Analyzed: 04/10/14 16:49Source: 4D08038-BL

Zinc, Dissolved 549 5.0 50.0 486 70-130125ug/l0.50

Matrix Spike (W4D0509-MS2)  Analyzed: 04/10/14 16:52Source: 4D08038-AX

Zinc, Dissolved 112 5.0 50.0 66.7 70-13092ug/l0.50

Matrix Spike Dup (W4D0509-MSD1)  Analyzed: 04/10/14 16:51Source: 4D08038-BL

Zinc, Dissolved 514 5.0 50.0 486 3070-13055 7 MS-02ug/l0.50

Matrix Spike Dup (W4D0509-MSD2)  Analyzed: 04/10/14 16:53Source: 4D08038-AX

Zinc, Dissolved 112 5.0 50.0 66.7 3070-13091 0.01ug/l0.50

 Batch W4D0515 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0515-BLK1)  Analyzed: 04/11/14 15:51

Copper, Dissolved 0.122 0.50 Jug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0515-BS1)  Analyzed: 04/11/14 15:52

Copper, Dissolved 47.4 0.50 50.0 85-11595ug/l0.036

Zinc, Dissolved 48.3 5.0 50.0 85-11597ug/l0.50

Matrix Spike (W4D0515-MS1)  Analyzed: 04/11/14 15:54Source: 4D08038-DD

Copper, Dissolved 108 0.50 50.0 59.7 70-13096ug/l0.036

Zinc, Dissolved 192 5.0 50.0 143 70-13099ug/l0.50

Matrix Spike (W4D0515-MS2)  Analyzed: 04/11/14 15:56Source: 4D08038-CP

Copper, Dissolved 77.8 0.50 50.0 34.6 70-13086ug/l0.036

Zinc, Dissolved 48.9 5.0 50.0 3.02 70-13092ug/l0.50

Page 216 of 218

Weck Laboratories, Inc    14859 East Clark Avenue, City of Industry, California 91745-1396      (626) 336-2139     FAX  (626) 336-2634

www.wecklabs.com

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

http://www.wecklabs.com


AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Metals by EPA 200 Series Methods - Quality Control

 Batch W4D0515 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Matrix Spike (W4D0515-MS2)  Analyzed: 04/11/14 15:56Source: 4D08038-CP

Matrix Spike Dup (W4D0515-MSD1)  Analyzed: 04/11/14 15:55Source: 4D08038-DD

Copper, Dissolved 106 0.50 50.0 59.7 3070-13092 2ug/l0.036

Zinc, Dissolved 189 5.0 50.0 143 3070-13093 2ug/l0.50

Matrix Spike Dup (W4D0515-MSD2)  Analyzed: 04/11/14 15:57Source: 4D08038-CP

Copper, Dissolved 83.6 0.50 50.0 34.6 3070-13098 7ug/l0.036

Zinc, Dissolved 51.6 5.0 50.0 3.02 3070-13097 5ug/l0.50

 Batch W4D0516 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0516-BLK1)  Analyzed: 04/10/14 17:49

Copper, Dissolved ND 0.50 ug/l0.036

Zinc, Dissolved ND 5.0 ug/l0.50

LCS (W4D0516-BS1)  Analyzed: 04/10/14 17:50

Copper, Dissolved 45.9 0.50 50.0 85-11592ug/l0.036

Zinc, Dissolved 45.7 5.0 50.0 85-11591ug/l0.50

Matrix Spike (W4D0516-MS1)  Analyzed: 04/10/14 17:51Source: 4D08038-CF

Copper, Dissolved 101 0.50 50.0 57.9 70-13085ug/l0.036

Zinc, Dissolved 67.4 5.0 50.0 21.7 70-13091ug/l0.50

Matrix Spike (W4D0516-MS2)  Analyzed: 04/10/14 17:54Source: 4D08038-BS

Copper, Dissolved 55.9 0.50 50.0 7.60 70-13097ug/l0.036

Zinc, Dissolved 158 5.0 50.0 101 70-130113ug/l0.50

Matrix Spike Dup (W4D0516-MSD1)  Analyzed: 04/10/14 17:52Source: 4D08038-CF

Copper, Dissolved 101 0.50 50.0 57.9 3070-13086 0.2ug/l0.036

Zinc, Dissolved 66.4 5.0 50.0 21.7 3070-13089 2ug/l0.50

Matrix Spike Dup (W4D0516-MSD2)  Analyzed: 04/10/14 17:55Source: 4D08038-BS

Copper, Dissolved 54.1 0.50 50.0 7.60 3070-13093 3ug/l0.036

Zinc, Dissolved 154 5.0 50.0 101 3070-130107 2ug/l0.50

 Batch W4D0517 - EPA 200.8

Result Units %REC RPD
RPD

Limit

Data

Qualifiers  Analyte MDL
Spike 

Level

Source 

Result

% REC

LimitsMRL

Blank (W4D0517-BLK1)  Analyzed: 04/10/14 18:30

Copper, Dissolved ND 0.50 ug/l0.036

LCS (W4D0517-BS1)  Analyzed: 04/10/14 18:31

Copper, Dissolved 47.3 0.50 50.0 85-11595ug/l0.036

Matrix Spike (W4D0517-MS1)  Analyzed: 04/10/14 18:33Source: 4D08038-CJ

Copper, Dissolved 410 0.50 50.0 374 70-13071ug/l0.036

Matrix Spike Dup (W4D0517-MSD1)  Analyzed: 04/10/14 18:34Source: 4D08038-CJ

Copper, Dissolved 405 0.50 50.0 374 3070-13061 1 MS-02ug/l0.036
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AMEC Environment & Infrastructure - San Diego

Date Reported:9210 Sky Park Court, Suite 200 04/15/14 14:15

San Diego CA, 92123

Date Received: 04/07/14 18:10

Notes and Definitions 

MS-02 The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte 

inherent in the sample.

J Estimated conc. detected <MRL and >MDL.

Percent Recovery

Subcontracted analysis, original report available upon requestSub

% Rec

Relative Percent DifferenceRPD

Sample results reported on a dry weight basisdry

NOT DETECTED at or above the Reporting Limit.  If J-value reported, then NOT DETECTED at or above the Method Detection Limit (MDL)ND

MDL Method Detection Limit

MDA Minimum Detectable Activity

MRL Method Reporting Limit

Not ReportableNR

Dil Dilution

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California Department of Health Services.

The Reporting Limit (RL) is referenced as the Laboratory's Practical Quantitation Limit (PQL) or the Detection Limit for Reporting Purposes 

(DLR).

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS002.
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Raw Data and Statistical Summaries 

  





































 

 

APPENDIX G 
 

Qualifier Code Glossary 
 



Updated: 10/30/13 

Glossary of Qualifier Codes: 

Laboratory Procedures 

Q1 -  Temperatures out of recommended range; corrective action taken and recorded in Test 
Temperature Correction Log 

Q2 -  Temperatures out of recommended range; no action taken, test terminated same day 

Q3 -  Sample aerated prior to initiation or renewal due to dissolved oxygen (D.O.) levels below 6.0 
mg/L 

Q4 -  Test aerated; D.O. levels dropped below 4.0 mg/L 

Q5 -  Test initiated with aeration due to an anticipated drop in D.O. 

Q6 -  Airline obstructed or fell out of replicate and replaced; drop in D.O. occurred 

Q7 -  Salinity out of recommended range 

Q8 -  Spilled test chamber/ Unable to recover test organism(s)  

Q9 - Inadequate sample volume remaining, 50% renewal performed 

Q10 -    Inadequate sample volume remaining, no renewal performed 

Q11 - Sample out of holding time; refer to QA section of report 

Q12 - Replicate(s) not initiated; excluded from data analysis 

Q13 - Survival counts not recorded due to poor visibility or heavy debris 

Q14 - D.O. percent saturation was checked and was ≤ 110% 

 
 
Data Analysis/Reporting 

Q15 - Did not meet minimum test acceptability criteria.  Refer to QA section of report.   

Q16 - Percent minimum significant difference (PMSD) was below the lower bound limit for acceptability.  
This indicates that statistics may be over-sensitive in detecting a difference from the control due 
to low variability in the data set. 

Q17 - Percent minimum significant difference (PMSD) was above the upper bound limit for acceptability.  
This indicates that statistics may be under-sensitive in detecting a difference from the control due 
to high variability in the data set.   

 
 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX H  

 

BLM Results 

 



Appendix H. Biotic Ligand Model Results 
The following information has been excerpted from Weston, 2011.1

The biotic ligand model (BLM) is a conceptual framework for estimating effects of ce r t a in  metals 
to aquatic organisms (Di Toro et al., 2001; Santore et al., 2001). This framework has been utilized to 
develop predictive toxicity models for a number of species and several divalent metals, including 
copper, lead, and zinc (e.g., Santore et al., 2001; De Schamphelaere and Janssen, 2002; De 
Schamphelaere et al., 2002; Heijerick et al., 2002; HDR|HydroQual, 2011; also, see Paquin et al., 2002 
for an overview of the BLM). The BLM considers the effects of metal speciation, including 
inorganic and organic complexation, and the effect of competition with cations for binding at 
idealized biotic ligands on the organism surface or gill tissue in the case of fish. 

 

The BLM was used in the early phases of this Study to provide another site-specific line-of-evidence 
that validates the bioavailability and potential risks associated with dissolved copper, lead, and zinc 
of Chollas Creek. 

Subsequent to establishing reasonable concentration estimates for the necessary BLM input 
parameters, BLM input files were prepared for copper, lead, and zinc. The BLM was executed by 
HDR|HydroQual (Syracuse, NY) in toxicity mode (i.e., to predict metal-specific, 48-h LC50s for 
Ceriodaphnia dubia) and in water quality criteria mode (i.e., to predict final acute values, criterion 
maximum concentrations (CMC), and criterion continuous concentrations (CCC)) to provide 
dissolved copper and zinc results for each water sample. The BLM accomplishes water quality criteria 
calculations for copper and zinc by predicting the site-specific final acute value (FAV) for each metal. 
The CMC is subsequently calculated by dividing the FAV by 2 and the CCC is calculated by dividing the 
FAV by the acute to chronic ratio (3.22 for copper and 5.327 for zinc). 
 
For lead, a BLM-derived WER was calculated for each site, with the BLM-predicted 48-hour C. dubia 
LC50 for the February 2, 2011 dilute mineral water (DMW) sample as the denominator, that is: 

𝐵𝐿𝑀 − 𝑑𝑒𝑟𝑖𝑣𝑒𝑑 𝑃𝑏 𝑊𝐸𝑅𝑖 =  
𝐵𝐿𝑀 − 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 48ℎ 𝐶.𝑑𝑢𝑏𝑖𝑎 𝐿𝐶50𝑖

𝐵𝐿𝑀 − 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 48ℎ 𝐶.𝑑𝑢𝑏𝑖𝑎𝐿𝐶50𝐷𝑀𝑊02−𝐹𝑒𝑏−2011 
 

Where i represents a specific water sample 
 
Before performing BLM calculations for the Chollas Creek dataset, the concentrations of several 
necessary model inputs had to be estimated. For DPR2 and SD8(1) Chollas Creek monitoring stations, 
concentrations for all BLM inputs were available. Dissolved organic carbon (DOC) inputs for several 
of the DMW toxicity tests had to be estimated from the DMW DOC concentration measured in 
the February 2, 2011 sample (Table H-1). These estimates were inconsequential because BLM 
calculations for the February 2, 2011 DMW sample were the only ones utilized in this analysis. Several 
of the necessary inputs for the upstream Chollas Creek stations, Lemon Grove (LG-1) and La Mesa 
(LM-1), waters were missing and had to be estimated. This resulted in a large amount of uncertainty 
for the BLM calculations for the November 28, 2009 and February 6, 2010 LG-1 and LM-1 water 
samples. Since water hardness was measured for these samples, it was assumed that calcium, 
magnesium, sodium, potassium, sulfate, chlorine, and alkalinity concentrations varied proportionally 
with hardness on the basis of ratios defined from the October 6, 2010 samples. Unfortunately, DOC 
                                                      
1 WESTON (Weston Solutions, Inc.). 2011. Chollas Creek Copper, Lead, and Zinc Water-Effect Ratio Study. 
Prepared for the City of San Diego Transportation and Storm Water Department. May 27. 



measurements were also missing for these waters, so the values for DOC were assumed to be equal to 
the DOC concentrations provided for the October 6, 2010 samples. Since DOC is an extremely 
important parameter with respect to BLM calculations, the BLM results for the LG-1 and LM-1 
samples from November 28, 2009 and February 6, 2010 should be used with caution. A summary of 
the BLM inputs used in this analysis is provided in Table H-1. 
 
Sample results for dissolved copper, lead, zinc, and total hardness were compared for the 
upstream sites in each fork of Chollas Creek (Figure H-1). Results are generally similar between the 
upstream and downstream sites (SD8(1) and LM-1 in the north fork and LG-1 and DPR2 in the south 
fork). The mean results of each site were within the upper and lower quartiles of the data. These 
results demonstrate that the application of the WERs developed at the two compliance sites is 
appropriate for use in assessing sites upstream within the watershed. 
 
 

 

Figure H-1. Box Whisker Plot of Dissolved Copper, Lead, and Zinc and Total Hardness for Chollas Creek Site 
Comparison of Upstream Sites 

Results of the BLM analyses are shown for each water sample in   



Table 1 (dissolved copper), Table 2 (dissolved zinc), and Table 3 (dissolved lead). Additional graphical 
summaries for each site are provided in Figures H-1 through H-5. Overall, the BLM-predicted 
dissolved copper and Zn LC50s for C. dubia agree very well with the reported LC50s for the waters 
tested (i.e., stations DPR2 and SD8(1)) (Figure H-2 and Figure H-3). The BLM predictions and 
reported LC50s show a similar temporal pattern. This temporal pattern in BLM predictions was due to the 
time-varying water chemistry conditions in the waters tested. The observation that BLM results and 
toxicity test results were similar and follow a similar temporal pattern suggests that the BLM adequately 
accounted for the effects of metal bioavailability in the waters tested. 
 
Reported copper concentrations for SD8(1) and DPR2 were generally lower than the BLM-derived 
CMC and CCC values (  



Table 1, Figures H-2 & H-3). There were three cases where the reported copper concentrations were 
greater than or equal to the BLM-derived CCC values (i.e., December 20, 2010 for DPR2; October 
30, 2010 and December 20, 2010 for SD8(1)). In all cases, the BLM-derived water quality criteria 
for all three metals were higher than the hardness-based water quality criteria, although in two 
cases, the CCC values were similar. 
 
It should be noted that the BLM-derived zinc CMC and CCC values should be considered for 
comparison purposes only, as the BLM is not a USEPA-approved method for deriving site-specific 
water quality criteria for zinc. Reported zinc concentrations for SD8(1) and DPR2 were generally 
below the BLM-derived CMC values and the BLM-derived CCC values (Table 2, Figures H-2 & H-
3). The one exception occurred for the October 30, 2010 sample for SD8(1), when the reported zinc 
concentration exceeded the associated CCC. The BLM-derived water quality criteria for zinc were 
not consistently higher than the hardness-based water quality criteria as observed in the dissolved 
copper water quality criteria. Regardless, the BLM provides estimates that were consistent with a 
bioavailability-based approach. 

All BLM-predicted LC50s for lead at stations were orders of magnitude greater than the reported lead 
concentrations for all sites considered (Table 3, Figures H-2 through H-5). Reported lead concentrations 
were below the BLM-based-WER-adjusted water quality criteria for all sites, in all cases (Table H-4, 
Figures H-2 & H-5). The BLM-based lead water quality criteria were always higher than the hardness-
based water quality criteria, although in two cases they were similar.  

Caution should be used in interpreting the BLM results for the LG-1 and LM-1 stations for which 
many of the BLM input parameters were estimated. As a result of this observation, the City has 
implemented the collection of parameters, where applicable in Chollas Creek (e.g. SD8(1), DPR2, 
LM-1 and LG-1), that are needed to run the BLM. It should be noted that the BLM is a USEPA-
approved method for deriving site-specific water quality criteria for copper, whereas the BLM is not yet 
USEPA approved for zinc or lead. However, the approaches described here for zinc and lead do 
represent bioavailability-based methods and are consistent with application of the BLM to evaluate 
the potential for adverse effects on a site-specific basis. 

Summary of BLM Runs 
 The BLM was used as a secondary method to verify the biological responses observed during the WER 

experiments. However, it should be noted that the BLM-predicted zinc and lead CMCs and CCCs 
should be considered “draft” criteria, as the BLM is not yet a USEPA-approved method for zinc and 
lead. 

 
 The results of the BLM corroborated the results of the WER study indicating that the current 

Waste Load Allocations using the default hardness-based CTR formulas are currently over 
protective. 

 
 For both DPR2 and SD8(1), BLM-predicted LC50s for dissolved copper and dissolved zinc were 

consistent with measured LC50s. 
 
 BLM predictions for DPR2 and SD8(1) LC50s for C. dubia exposed to dissolved copper and zinc and 

reported LC50s show a similar temporal pattern. This temporal pattern in BLM predictions may be due 
to the time-varying water chemistry conditions in the waters tested. The observation that BLM results 
and toxicity test results were comparable and follow a similar temporal pattern, suggests that the BLM 
adequately accounts for bioavailability effects in the waters tested. 

 



 Reported zinc concentrations for DPR2 and SD8(1) were always below the BLM- predicted CMCs and 
the BLM-predicted CCCs (i.e., there are no exceedances of water quality criteria for dissolved zinc for 
either station). 

 
 Reported copper concentrations for DPR2 and SD8(1) were always below the BLM- predicted CMCs, 

but reported concentrations were greater than or equal to the BLM- predicted CCC in three cases (i.e., 
December 20, 2010 for DPR2; October 30, 2010 and December 20, 2010 for SD8(1)). 
 
 All BLM-predicted LC50s for lead were orders of magnitude greater than the reported lead 

concentrations for DPR2 and SD8(1). 
 
 Similar trends were observed in both La Mesa and Lemon Grove for all three dissolved metals 

compared to SD8(1) and DPR2, respectively. However, the BLM-predicted water quality criteria was 
greater (i.e., less conservative) by 2-4 X in the upstream stations than the water quality criteria 
predicted or measured for the downstream stations, indicating greater site-specific protection to aquatic 
beneficial uses. 

 



Table H-1. Inputs Used for Biotic Ligand Model Analysis 

Sample Date pH* 
mg/L* as mg CaCO3/L* 

Estimated 
DOC Ca Mg Na K SO4 Cl Alkalinity Hardness 

DPR2 27-Feb-10 7.65 8.5 17.5 8.6 43.1 2.5 26.8 63.8 48.0 74.0  

SD8(1) 27-Feb-10 7.51 8.1 11.2 4.2 17.6 2.5 15.0 19.2 32.5 36.6  

DMW 28-Feb-10 8.60 0.46 21.7 8.4 2.5 2.5 3.7 2.0 101.0 85.4 DOC** 

SD8(1) 1-Apr-10 7.36 25.15 14.4 4.5 20.8 2.5 19.8 27.8 30.5 49.9  

DPR2 1-Apr-10 7.15 28.5 26.4 10.2 49.2 5.3 35.6 86.7 47.0 103.4  

DMW 2-Apr-10 8.20 0.46 14.2 7.0 0.3 0.3 3.8 2.2 98.0 64.1 DOC** 

CC-SD8(1) 30-Oct-10 7.31 8.2 13.5 4.8 18.0 4.4 17.0 23.0 35.5 52.0  

DPR2 30-Oct-10 7.30 11 24.0 8.2 44.0 3.8 28.0 74.0 66.0 93.0  

DMW 31-Oct-10 8.20 0.46 24.0 8.0 3.2 0.4 3.9 3.0 100.0 81.2 All except pH** 

CC-SD8(1) 20-Dec-10 6.93 3.9 11.0 3.1 13.0 3.0 12.0 15.0 33.0 39.0  

DPR2 20-Dec-10 6.96 4.55 13.0 4.7 22.5 3.2 15.0 35.0 39.0 53.0  

DMW 21-Dec-10 8.50 0.46 24.0 8.0 3.2 0.4 3.9 3.0 100.0 81.2 All except pH** 

LG-1 28-Nov-09 7.76 21 96.0 54.9 259.1 11.9 146.3 472.4 152.4 457.2 All except pH*** 

LM-1 28-Nov-09 7.75 14 22.1 14.7 67.6 3.0 59.0 86.0 49.8 116.7 All except pH*** 

LG-1 6-Feb-10 8.06 21 5.8 3.3 15.6 0.7 8.8 28.5 9.2 27.6 All except pH*** 

LM-1 6-Feb-10 8.18 14 9.1 6.1 27.7 1.2 24.2 35.3 20.4 47.9 All except pH*** 

LG-1 6-Oct-10 7.64 21 63.0 36.0 170.0 7.8 96.0 310.0 100.0 300.0  

LM-1 6-Oct-10 7.87 14 36.0 24.0 110.0 4.9 96.0 140.0 81.0 190.0  

DMW 2-Feb-11 8.20 0.46 24.0 8.0 3.2 0.4 3.9 3.0 100.0 94.0  

*Where there were data for duplicate samples, values were averaged. 
**Values assumed to be equal to those for DMW 2-Feb-11 
***Values assumed to be proportional to Hardness from associated 6-Oct-10 samples; DOC assumed to be equal to values from 6-Oct-10 
 
 
 
 
 
 
  



Table 1. Hardness-Based and Biotic Ligand Model-Based Water Quality Criteria for Copper for Sites within Chollas Creek 
Water Date Hardness (ug/L) Hardness Equation BLM Results 

Tested* (as CaCO3) [Cu2+] LC50 Cu CMC Cu CCC LC50 Cu CMC Cu CCC 
DPR2 27-Feb-10 74 6.5 82.4 10.1 6.9 157.5 51.3 31.9 
SD8(1) 27-Feb-10 36.6 7.15 67.6 5.2 3.8 111.5 35.2 21.8 
DMW 28-Feb-10 85.4 0.2 5.1 11.6 7.8 20.8 7.1 4.4 
SD8(1) 1-Apr-10 49.9 17.2 195.0 7.0 4.9 310.7 97.3 60.4 
DPR2 1-Apr-10 103.4 15.1 235.0 13.9 9.2 308.6 95.0 59.0 
DMW 2-Apr-10 64.1 0.2 5.2 8.8 6.1 13.4 4.4 2.7 
CC-SD8 (1) 30-Oct-10 52 16.5 102.8 7.3 5.1 87.8 27.0 16.8 
DPR2 30-Oct-10 93 12 136.2 12.6 8.4 135.2 41.8 26.0 
DMW 31-Oct-10 81 0.68 4.6 11.0 7.5 14.8 4.8 3.0 
CC-SD8 (1) 20-Dec-10 39 6.4 59.3 5.5 4.0 23.0 6.8 4.2 
DPR2 20-Dec-10 53 7 86.7 7.4 5.2 30.2 9.0 5.6 
DMW 21-Dec-10 81 0.022 3.8 11.0 7.5 19.4 6.6 4.1 
LG-1 28-Nov-09 457 13.2 - 56.3 32.8 655.8 230.9 143.4 
LM-1 28-Nov-09 117 19.6 - 15.6 10.2 318.9 107.5 66.8 
LG-1 6-Feb-10 28 4.5 - 4.1 3.0 548.9 192.3 119.4 
LM-1 6-Feb-10 48 5 - 6.7 4.8 418.5 148.7 92.4 
LG-1 6-Oct-10 300 10 - 37.8 22.9 527.1 179.5 111.5 
LM-1 6-Oct-10 190 13 - 24.6 15.5 397.0 138.5 86.0 
DMW 2-Feb-11 94 - - 12.7 8.5 14.8 4.8 3.0 
 
*See Table  for a description of inputs and comments regarding estimates 
Values shown are median lethal concentrations (LC50), criteria maximum concentrations (CMC), and criteria continuous concentrations (CCC). 
  



Table 2. Hardness-Based and Biotic Ligand Model-Based Water Quality Criteria for Zinc for Sites Within Chollas Creek 
Water Date Hardness (ug/L) Hardness Equation BLM Results 

Tested* (as CaCO3) [Zn2+] LC50 Zn CMC Zn CCC LC50 Zn CMC Zn CCC 
DPR2 27-Feb-10 74 19.1 262.7 90.8 91.5 402.0 218.8 82.1 

SD8(1) 27-Feb-10 36.6 21.15 155.3 50.0 50.4 323.5 176.0 66.1 

DMW 28-Feb-10 85.4 0.05 178.9 102.5 103.4 306.9 175.4 65.9 

SD8(1) 1-Apr-10 49.9 76.15 395.6 65.0 65.6 837.0 453.5 170.3 

DPR2 1-Apr-10 103.4 66.2 508.1 120.5 121.5 876.9 479.3 180.0 

DMW 2-Apr-10 64.1 0.11 153.7 80.4 81.0 157.3 89.6 33.6 

CC-SD8 (1) 30-Oct-10 52 75.5 349.8 67.3 67.9 300.9 165.0 62.0 

DPR2 30-Oct-10 93 37 313.1 110.2 111.1 441.6 242.8 91.2 

DMW 31-Oct-10 81 2.2 262.3 98.0 98.8 207.1 118.2 44.4 

CC-SD8 (1) 20-Dec-10 39 26 153.8 52.8 53.2 142.4 80.0 30.0 

DPR2 20-Dec-10 53 21 198.0 68.4 69.0 168.8 94.7 35.5 

DMW 21-Dec-10 81 0.3 177.0 98.0 98.8 277.9 158.8 59.6 

LG-1 28-Nov-09 457 144 - 424.6 428.1 1602.7 878.8 330.0 

LM-1 28-Nov-09 117 193.4 - 133.9 134.9 684.0 369.5 138.7 

LG-1 6-Feb-10 28 23.9 - 39.9 40.2 1058.0 561.7 210.9 

LM-1 6-Feb-10 48 38.9 - 62.9 63.4 757.9 403.1 151.4 

LG-1 6-Oct-10 300 60 - 297.2 299.7 1246.3 678.4 254.7 

LM-1 6-Oct-10 190 68 - 201.9 203.5 868.4 470.8 176.8 

DMW 2-Feb-11 94 - - 111.2 112.1 208.2 118.8 44.6 
 
*See Table  for a description of inputs and comments regarding estimates 
Values shown are median lethal concentrations (LC50), criteria maximum concentrations (CMC), and criteria continuous concentrations (CCC). 
 
  



Table 3. Hardness-Based and Biotic Ligand Model-Based Water Quality Criteria for Lead for Sites Within Chollas Creek 
Water Date Hardness (ug/L) Hardness Equation (ug/L) BLM Results 

Tested* (as CaCO3) [Pb2+] LC50 Pb CMC Pb CCC LC50 WER** Pb CMC*** Pb CCC*** 
DPR2 27-Feb-10 74 0.89 - 46.5 1.8 1096.3 4.6 214.5 8.4 

SD8(1) 27-Feb-10 36.6 1.325 - 21.3 0.8 835.8 3.5 74.9 2.9 

DMW 28-Feb-10 85.4 0.1 - 54.4 2.1 250.7 1.1 57.4 2.2 

SD8(1) 1-Apr-10 49.9 2.065 - 30.1 1.2 2467.8 10.4 312.5 12.2 

DPR2 1-Apr-10 103.4 1.24 - 67 2.6 2882.2 12.1 812.9 31.7 

DMW 2-Apr-10 64.1 0.11 - 39.7 1.5 156.7 0.7 26.2 1 

CC-SD8 (1) 30-Oct-10 52 0.615 - 31.5 1.2 772.6 3.3 102.4 4 

DPR2 30-Oct-10 93 0.59 - 59.7 2.3 1230.8 5.2 309.3 12.1 

DMW 31-Oct-10 81 0.024 - 51.3 2 232.9 1 50.3 2 

CC-SD8 (1) 20-Dec-10 39 0.51 - 22.9 0.9 256.7 1.1 24.7 1 

DPR2 20-Dec-10 53 0.49 - 32.1 1.3 334.8 1.4 45.3 1.8 

DMW 21-Dec-10 81 0.017 - 51.3 2 262.5 1.1 56.7 2.2 

LG-1 28-Nov-09 457 3.19 - 321.8 12.5 4517 19 6121.2 238.5 

LM-1 28-Nov-09 117 2.64 - 76.6 3 2029.7 8.5 654.7 25.5 

LG-1 6-Feb-10 28 0.67 - 15.8 0.6 2505 10.5 166.4 6.5 

LM-1 6-Feb-10 48 2.47 - 28.8 1.1 1949.5 8.2 236.5 9.2 

LG-1 6-Oct-10 300 0.84 - 208.6 8.1 3771 15.9 3312.6 129.1 

LM-1 6-Oct-10 190 0.41 - 128.9 5 2527.8 10.6 1372.4 53.5 

DMW 2-Feb-11 94 - - 60.4 2.4 237.5 1 60.4 2.4 
*See Table  for a description of inputs and comments regarding estimates 
Values shown are median lethal concentrations (LC50), criteria maximum concentrations (CMC), criteria continuous concentrations (CCC), and BLM-derived 
water effect ratios (WER). 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure H-2. Comparison of Measured Dissolved Metal Concentrations, Toxicological Effects Levels, 
Water Quality Criteria, and BLM Predictions for Station SD8(1), Chollas Creek North Fork 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure H-3. Comparison of Measured Dissolved Metal Concentrations, Toxicological Effects Levels, 
Water Quality Criteria, and BLM Predictions for Station DPR2, Chollas Creek South Fork 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure H-4. Comparison of Measured Dissolved Metal Concentrations, Toxicological Effects Levels, 
Water Quality Criteria, and BLM Predictions for Station LM-1, Chollas Creek North Fork 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure H-5. Comparison of Measured Dissolved Metal Concentrations, Toxicological Effects 
Levels, Water Quality Criteria, and BLM Predictions for Station LG-1, Chollas Creek South Fork 
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