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EXECUTIVE SUMMARY 

This report presents Tetra Tech, Inc.’s (Tetra Tech’s) summary of field observations made during the 
collection of two surface water samples and one surface soil sample at the proposed Runkle Canyon 
development location (Site) (Figures 1 and 2) on July 2, 2007, the results of laboratory analysis of those 
samples, and our evaluation of the analysis results.  The samples were collected for the City of Simi 
Valley (City) by Pat Chem Laboratories on July 2, 2007.  

BACKGROUND 

On May 18, 2007, surface water and surface soil samples were collected from the Site by Pat Chem, 
under direction from a citizen group that refers to itself as the Radiation Rangers.  The sample collection 
and analytical data were discussed in an article published in the Los Angeles City and Valley Beat on June 
21, 2007, and at the EnviroReporter website at EnviroReporter.com.  The Los Angeles City and Valley 
Beat article contained several significant comments on the May 18 sampling event, implying that the 
surface water might be corrosive and comparing the sample results to various regulatory criteria.  Tetra 
Tech’s evaluation indicated that the surface water sample collected on July 2, 2007, was not corrosive, 
and that most of the comparisons of the May 18, 2007, sample results to regulatory criteria were accurate.  
However, Tetra Tech also indicated that applying the regulatory criteria for drinking water to the surface 
water of Runkle Canyon may not be appropriate.   

For informational purposes, this report includes definitions for the following terms: 

• Maximum Contaminant Levels for Drinking Water (MCLs); 

• U.S. Environmental Protection Agency Region 9 Preliminary Remediation Goals 
(PRGs); 

• Public Health Goals (PHGs); 

• California State Notification Levels for Drinking Water (NLs); and 

• California Environmental Protection Agency Department of Toxic Substances Control 
(DTSC) Field Action Levels (FALS). 

Surface waters in the Site area are regulated under the California Regional Water Quality Control Board, 
Los Angeles Region’s (LARWQCB’s) Water Quality Control Plan, Los Angeles Region (LARWQCB 
1994).  The Basin Plan indicates that the beneficial uses for the surface water of the Site area watershed 
are Municipal and Domestic Supply, Industrial Service Supply, Groundwater Recharge, Freshwater 
Replenishment, Water Contact Recreation, Non-contact Water Recreation, Warm Fresh Water Habitat, 
and Wildlife Habitat.  Potential human consumption of surface water is reasonably possible under the 
Municipal and Domestic Supply, Water Contact Recreation, and Non-contact Water Recreation beneficial 
use scenarios.  In these types of situations, water quality criteria, such as the MCLs, PRGs, PHGs, and 
NLs, may be used as screening values to determine whether further evaluation of surface  water may need 
to be considered.  In addition, it may be necessary to determine if the surface water or groundwater are 
brackish and contain high concentrations of total dissolved solids (TDS) to the point of being considered 
non-potable, since the potential beneficial use designation may be changed by the LARWQCB.   
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SITE PHYSICAL CHARACTERISTICS 

The Site includes, approximately, the area along the bottom of Runkle Canyon within approximately 50 
feet of the stream from approximately 1 to 1.25 mile south of the southern end of Sequoia Avenue on the 
southern flank of the Simi Hills (Figure 2). 

Quaternary alluvium consisting of gravel, sand, and clay occurs at the ground surface of the canyon 
bottom in the Site area, and the bedrock of the Paleocene Santa Susana Formation occurs at the ground 
surface in the surrounding hills.   

Field observations and information on historical maps indicate that quarry operations have been 
performed throughout the Site area.  Artifacts of the quarry operations were evident in the Site area based 
on field observations on July 2, 2007. 

Runkle Canyon is a tributary stream of the Arroyo Simi and is considered a part of the Arroyo Simi 
watershed, which is a tributary to the Arroyo Las Posas and Calleguas Creek, as defined in the Basin 
Plan.  The surface water observed at the locations sampled on July 2, 2007, was in two isolated locations 
where groundwater was apparently seeping to the surface. 

Field observations indicate that groundwater apparently occurs in an unconfined state in the Runkle 
Canyon stream deposits.  The depth of the Runkle Canyon stream deposits and groundwater was not 
determined for this report.  The groundwater-bearing sediments of Runkle Canyon are considered a part 
of the Simi groundwater water basin as defined in the Basin Plan. 

FIELD OBSERVATIONS 

On behalf of the City, Mr. James Steele of Tetra Tech was present for the July 2, 2007, sample collection 
at Runkle Canyon.  Other parties present at the sample collection event included representatives from the 
City, County of Ventura, a citizen’s group, KB Home and their consultant Geocon, and Pat Chem. 

Samples were collected at three locations between 0910 and 1050 on July 2, 2007, by Pat Chem on behalf 
of the City.  The sample locations were selected by Pat Chem in coordination with the citizen group with 
the intention of collecting samples at the same locations as on May 18, 2007.  Surface water samples were 
collected from the Runkle Canyon stream at two locations (Locations 1 and 2), and a surface soil sample 
was collected at one location (Location 3).  Based on Mr. Steele’s observations, the samples were 
collected in general accordance with appropriate environmental sampling protocol for surface water and 
surface soil sample collection. 

Split samples of surface water and soil were analyzed by Pat Chem under contract to the City and by 
AETL under contract to Tetra Tech.  The surface water samples were left unfiltered and were analyzed 
for California Assessment Method (CAM) Title 22 metals using U.S. Environmental Protection Agency 
(EPA) method 6010B/7140A; the surface soil samples were analyzed for CAM Title 22 metals using EPA 
method 6010B/7141A.  Both AETL and Pat Chem are certified by the state of California to perform these 
analyses. 
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FINDINGS 

Field Conditions  

The surface water was relatively clear at Sample Location 1, and at Sample Location 2, the water 
exhibited a slight sheen and rust colored algae was observed coating the sediments and vegetation.  Lush 
vegetation was observed growing in the stream water at both sample locations.  The pH measurements 
indicated neutral conditions: at Sample Location 1 the pH was 6.97 and at Sample Location 2 the pH was 
7.16.  The Nitril sample gloves did not appear to be deteriorating after contacting the surface water (or 
soils).  The source of the sheen at Location 2 is unknown, although one possibility could be natural 
secretions from the vegetation and algae growing in the stream.  The reason for the presence of rust 
colored algae and sediments is also unknown, although under certain conditions iron may precipitate from 
water onto surfaces, such as stream sediments, and produce the rust color. 

The unpaved road bed adjacent to Sample Location 2 appeared to be composed of local stream sediment 
materials that had been graded. 

The white coating observed in the dry streambed areas of the Site appeared to be from naturally occurring 
salts, including metals and other substances, left behind when the surface water evaporates. 

The surface soil at Sample Location 3 appeared to be largely derived from stream sediments.  The 
appearance of the vegetation and sediments in the sample area indicated it was likely that the area was 
part of the active stream within the last year.  The white coating observed in Sample Location 3 appears to 
be from naturally occurring salts, including metals and other substances, left behind when the surface 
water evaporates. 

Laboratory Analytical Results 

The analysis of the surface water samples indicates 

• The sample laboratory reporting limits are different for each laboratory, with AETL’s 
reporting limits being generally lower than Pat Chem’s. 

• In general, the concentrations of metals detected in the July 2, 2007, downstream split 
samples are slightly higher than those in the upstream split samples.   

• The concentrations of metals detected in the July 2, 2007, downstream split samples 
analyzed by AETL and Pat Chem are similar. 

• The concentrations of metals detected in the July 2, 2007, upstream sample analyzed by 
AETL are generally slightly lower than those detected in the sample analyzed by Pat 
Chem.  Notably, the detected concentration of arsenic in the sample analyzed by AETL 
(0.057 mg/L) is about half of that detected in the sample analyzed by Pat Chem (0.12 
mg/L). 

• Many of the detected concentrations of metals exceeded California water quality criteria, 
typically in the downstream samples analyzed by Pat Chem.  Only arsenic and chromium 
exceed their MCLs, while these and other metals exceed the risk-based screening levels, 
such as the tap water PRGs. 
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The analysis of the surface soil samples indicates 

• The sample laboratory reporting limits are different for each laboratory, with AETL’s 
reporting limits being generally lower than Pat Chem’s. 

• In the split samples collected on July 2, 2007, only one metal (arsenic at 8.00 mg/kg in 
the sample analyzed at AETL) exceeded the EPA Region 9 residential PRGs.  In the 
sample analyzed at Pat Chem, arsenic was not detected at a concentration above the 
laboratory reporting limit of 25 mg/kg.  The EPA Region 9 residential PRG for arsenic in 
soil is 0.39 mg/kg and the Cal-Modified Residential PRG for arsenic in soil is 0.062 
mg/kg.   

• When the detected results for the surface soil samples collected on July 2, 2007, are 
compared to the UC Soil Background Concentration, concentrations of all of the 
metals—with the exception of cadmium—are within the range of detected natural 
concentrations.  The detected cadmium concentration does not exceed the residential 
PRG. 

• Only one metal (arsenic) detected in one soil sample collected May 18, 2007 sample and 
analyzed by Pat Chem, had a concentration exceeding both the residential PRG and the 
UC Soil Background Concentration.   

CONCLUSIONS 

Surface Water 

Surface water samples were collected from two locations, one upstream of the other.  Lush vegetation was 
observed growing in the stream water at both sample locations.  The pH measurements indicated neutral 
conditions (near pH 7) at both locations.  The Nitril sample gloves did not appear to be deteriorating after 
contacting the surface water at the sample locations.  A sheen was observed on surface water at the 
upstream sample (i.e., Location 2); the source of this sheen is unknown, although one possibility could be 
natural secretions from the vegetation and algae growing in the stream.  The reason for the presence of 
rust colored algae and sediments is also unknown, although under certain conditions iron may precipitate 
from water onto surfaces, such as stream sediments, and produce the rust color. 

The laboratory analytical results for surface water samples collected from the proposed Runkle Canyon 
development site indicate the surface water of the Runkle Canyon stream contains metals at 
concentrations exceeding selected water quality criteria.  Surface waters in the Site area are regulated 
under the LARWQCB’s Basin Plan and beneficial use designations include Municipal and Domestic 
Supply, Water Contact Recreation, and Non-contact Water Recreation.  In these types of situations, the 
criteria were used as screening values to determine whether further evaluation of water may need to be 
considered, since water quality criteria, such as MCLs and NLs, are applicable only to public water 
systems, which provide water for human consumption.   

Given the small number of samples evaluated in this report, the reasons for differences between upstream 
and downstream metal concentrations are not apparent, but may be related to differences in the 
surrounding formations (i.e., natural or quarry deposits) or disposed materials (e.g., pipelines).  Also, 
since different metal concentrations were reported for surface water samples taken within minutes of each 
other at the same location, a larger sample set may be necessary to determine relationships, if any, 
between the analytical results and sample locations. 
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Surface Soil 

In the split samples collected on July 2, 2007, only one metal (arsenic 8.00 mg/kg in the sample analyzed 
by AETL) exceeded the EPA Region 9 residential PRGs.  In the sample analyzed by Pat Chem, arsenic 
was not detected at a concentration above the laboratory reporting limit of 25 mg/kg.  The EPA Region 9 
Residential PRGs for arsenic in soil is 0.39 mg/kg, and the Cal-Modified Residential PRGs for arsenic in 
soil is 0.062 mg/kg.   

When the concentrations of metals detected in the surface soil samples collected on May 18 and July 2 
2007 are compared to the UC Soil Background Concentrations, all of the metals—with the exception of 
cadmium—are within the range of detected natural concentrations.  This indicates that if the detected 
metals concentrations in these samples are representative of Site soils, the metals were likely derived from 
natural geologic materials at the Site.  The cadmium concentration does not exceed the residential PRG. 

The arsenic concentration in the surface soil sample collected by Pat Chem on May 18, 2007, in which 
arsenic was detected at 34 mg/kg is approximately 4 times the concentration of the sample with a 
quantified concentration collected on July 2.  The reason for this difference is not known, although the 
reported concentration also exceeds the UC Soil Background Concentrations.  One possibility may be a 
difference in sample collection.  It is not known how the May 18 sample was collected.  However, if the 
sample was collected from the crusts around the streambed, a sample from soils with a high percentage of 
the crust could potentially contain higher metals concentrations than samples derived from soils with a 
low percentage or no crust.  The reasons for crust formation are not known, but may include evaporation 
of the stream water or possibly precipitation of metals, such as iron, as oxygen-depleted groundwater 
discharges to surface water. 

Threat to the Public 

All metals except one (arsenic) detected in the surface soil samples collected at the Site May 18 and July 
2, 2007, were at concentrations less than the risk-based residential PRGs.  A comparison of the May and 
July 2007 sample laboratory results to background metal concentrations indicates that the metals 
concentrations in the sample results are comparable to naturally occurring concentrations present in 
California.  Therefore, exposures to soil with metals at the concentrations detected the samples collected 
at the Site May 18 and July 2, 2007, are generally similar to what individuals may experience at other 
locations in California, and do not represent a potential threat to the public.  Only one metal in one soil 
sample (arsenic detected at 34 mg/kg in the May 18, 2007, Pat Chem sample) had a concentration 
exceeding both the residential PRG and the UC Soil Background Concentration.  The reason for this 
sample having a higher arsenic concentration than samples collected on July 2, 2007, is not known.  
Given the small number of samples evaluated in this report, the range of metals concentrations at the Site 
could not be determined.  Further evaluation of metal concentrations in the crusts observed along the 
streambed may be necessary to determine whether the arsenic concentrations in the sample collected May 
18, 2007 are associated with this material.  This information could be used to determine the potential for 
future residential exposures to metals of potential concern, such as arsenic, and also to guide the 
procedures for implementing best management practices for dust control during Site development. 

Several metals in the downstream surface water sample were detected at concentrations exceeding water 
quality criteria.  Since drinking water is not currently obtained from the Runkle Canyon stream, nor is it 
anticipated that the planned housing development will obtain drinking water from the Runkle Canyon 
stream, these water quality criteria exceedances do not necessarily indicate a potential health concern for 
future occupants of the proposed development at the Site.  Further, since the water quality criteria are 
based on assumed daily exposure over a lifetime and current and future recreational uses of this small 
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creek are likely to be infrequent or of lesser duration, exposures and health threats are likely to be 
relatively low.  Nevertheless, the results suggest that further evaluation of the potential reasons for criteria 
exceedances should be conducted in order to assess all potential uses of surface water in this area.   For 
example, a larger sample set may be necessary to determine relationships, if any, between the analytical 
results and sample locations, since different metal concentrations were reported for water samples taken 
within minutes of each other at the same location. 

To quantitatively evaluate the threat to public health and safety posed by the arsenic and other metals in 
surface water and surface soil at the Site, additional evaluations should be performed to determine: 

• Surface water and groundwater quality in the vicinity of the Site, particularly with regard 
to conditions where groundwater may discharge to surface water; 

• Factors related to differences in upstream and downstream surface water quality, such as 
surrounding formations (i.e., natural or quarry deposits) or disposed materials (e.g., 
pipelines); 

• Whether the soil sample in which arsenic was detected at 34 mg/kg is representative of 
soils across the Site or of the potentially limited areas of crusts deposited along the 
stream; and 

• Background levels of metals, particularly arsenic, in soils for the area. 

RECOMMENDATIONS 

Tetra Tech recommends further study to evaluate: 

• Surface water and groundwater quality in the vicinity of the Site, particularly with regard 
to conditions where groundwater may discharge to surface water; 

• Factors related to differences in upstream and downstream surface water quality, such as 
surrounding formations (i.e., natural or quarry deposits) or disposed materials (e.g., 
pipelines); 

• Factors, such as evaporation, potentially contributing to “crusts” observed along the 
streambed and the effects on metal concentrations observed in soil samples; and 

• Background levels of metals, particularly arsenic, in soils for the area. 

The study results could then be used to perform a human health screening evaluation for metals 
concentrations in surface water and soil.  Based on the results of this human health screening evaluation, 
the potential risks to humans from exposure to the metals in surface water and soil at the Site could be 
determined.   
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1.0 INTRODUCTION 

Tetra Tech, Inc. (Tetra Tech) is pleased to submit this report to the City of Simi Valley (City).  This 
report presents our summary of field observations made during the collection of two surface water 
samples and one surface soil sample at the proposed Runkle Canyon development site in the City of Simi 
Valley, California (hereafter referred to as the “Site”).  The samples were collected for the City by Pat 
Chem Laboratories, Inc. (Pat Chem.) on July 2, 2007.  The Site location is shown on Figure 1.  This 
report also contains the results of laboratory analysis of the samples collected on July 2, 2007, and our 
evaluation of those results.  The samples were collected by Pat Chem under contract to the City.  Split 
samples were obtained; one sample set was analyzed by Pat Chem under contract to the City and the other 
sample set was analyzed by American Environmental Testing Laboratory (AETL) under contract to Tetra 
Tech.  The samples were analyzed to evaluate metal concentrations in surface water and surface soil at the 
Site.  Tetra Tech was retained by the City to observe the July 2, 2007, sample collection, analyze a set of 
split samples, and evaluate the analytical data.    
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2.0 BACKGROUND 

At least one soil and one surface water sample were collected from the Runkle Canyon site by Pat Chem, 
under direction from a citizen group that refers to itself as the Radiation Rangers (citizen group) on May 
18, 2007.  The sample collection event and analytical data were discussed in an article published in the 
Los Angeles City and Valley Beat on June 21, 2007, and at the EnviroReporter website at 
EnviroReporter.com.  A portion (two pages) of the Pat Chem analytical report for the sample collected on 
May 18, 2007 was also posted on the EnviroReporter website.  The full report was subsequently posted 
on the EnviroReporter website, but the additional information is not relevant to this analysis.  The partial 
laboratory report contained the results of analyzing a surface water sample (sample I.D #3 0705319-01) 
and a top soil/mud sample (sample I.D #3 0705319-02) for metals.  The sample locations were not 
documented in the Los Angeles City and Valley Beat article or on the EnviroReporter website. 

It is Tetra Tech’s understanding that the City arranged for the July 2, 2007, sampling event to collect 
surface soil and surface water samples from the same locations that were sampled by the citizen group on 
May 18, 2007, and to have the samples analyzed for same suite of metals as indicated in the partial May 
18 sample report provided on the EnviroReporter website. 

2.1 JUNE 21, 2007, LOS ANGELES CITY AND VALLEY BEAT ARTICLE 

The June 21, 2007, Los Angeles City and Valley Beat article contained the following significant 
comments on the samples collected by the citizen group on May 18, 2007. 

1. Mr. Terry Matheney reported, “I was filling these plastic bottles when my chemical 
gloves started bubbling.  I couldn’t believe it!  I thought it’s obviously eating its way 
through my gloves so I just tore them right off of me because it looked like it was 
permeating the rubber!” 

2. “Runkle Canyon’s surface water readings for arsenic are 15 times the maximum 
contaminant level (MCL) for drinking water, over 21,000 times the U.S Environmental 
Protection Agency’s (EPA’s) ‘preliminary remediation goal,’ and 37,500 times the 
agency’s ‘public health goal’ for potable water.” 

3. “The mud sample was laced with arsenic as well, coming in at over 548 times the EPA’s 
preliminary remediation goal for the contaminant in soil.  That amount of the toxin is also 
213 percent of the Department of Toxic Substances Control (DTSC) arsenic ‘field action 
level,’ where further investigation is warranted.” 

4. “The toxic metals nickel and vanadium were also detected in the water at worrisome 
levels by the Pat-Chem lab, in the case of the later (sic), tripping a government 
‘notification level’ designed to keep pollutants out of the drinking water supply. Nickel 
was over 12 times the EPA’s public health goal in water and vanadium came in at 1.8 
times the notification level which is a threshold at which the most local government 
entity should be informed.”  

5. “The Runkle Canyon water is loaded with potassium, calcium, and sodium. Merely 
pouring it onto chemical-rated rubber gloves causes them to bubble after about 15 
seconds for reasons not yet understood. This water, which percolates to the surface 
through seeps year-round, is so caustic that it seems to possess the properties of sodium 
hydroxide, or lye. It’s as if Drano or Liquid-Plumr is flowing through Runkle Canyon.” 
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6. “Rust-colored mud is scraped from where the creek has begun to dry up and recede.” 

7. “creek water …with an oily sheen that should be tested for toxins.” 

Tetra Tech was asked by the City to evaluate the statements made in the Los Angeles City and Valley Beat 
article and has the following comments: 

Response to Statements 1 and 5:  There are no drinking water criteria for potassium or calcium; both of 
these constituents occur naturally in water.  The concentrations of these constituents detected in the 
surface water samples indicates that the water is “hard,” or high in specific metal anions that make it 
difficult to make suds with soap.  Calcium and potassium do not make water toxic or corrosive. 

Sodium can also occur naturally in water.  Sodium has an EPA Drinking Water Advisory drinking water 
taste and odor threshold level of 30 milligrams per liter (mg/L) to 60 mg/L (Marshack 2003).  This is a 
“nuisance” advisory and water exceeding this level may not taste good, but it is not considered to be 
toxic.  Sodium also has a draft drinking EPA Drinking Water Health Advisory limit of 20 mg/L for 
individuals with a restricted sodium intake of 500 mg/day (Marshack 2003).  Although the concentration 
of sodium detected in the May 18 surface water sample exceeds these draft advisory levels, sodium at this 
concentration will not make the water toxic or corrosive. 

The City collected all gloves used during the July 2, 2007, sampling event and no corrosion, degradation, 
or bubbling was observed.  Further, the pH of the surface water at Site on July 2, 2007, was 
approximately 7 (neutral).  This indicates that the surface water at the Site is not corrosive. 

Response to Statements 2 and 4:  The concentration of arsenic detected in the surface water sample 
collected on May 18, 2007 was 0.15 mg/L.  As stated in the article, this is 15 times the Federal Primary 
MCL of 0.01 mg/L (as defined in Code of Federal Regulations [CFR] [CFR 2007]) and 3 times the 
California Primary MCL for drinking water of 0.05 mg/L as defined in Title 22 of the California Code of 
Regulations (CCR) (State of California Office of Administrative Law 2006), which is the current standard 
of enforcement in California.  As stated in the article, water with a concentration of 0.15 mg/L is 21,000 
times the California modified U.S. EPA Region 9 PRG for tap water of 0.0000071 mg/L (U.S. EPA 
Region 9 2004), and 37,500 times the California Environmental Protection Agency (Cal/EPA) Public 
Health Goal (PHG) for Chemicals in Drinking Water (Marshack 2003) of 0.000004 mg/L.  In the State of 
California, MCLs are enforceable regulatory standards for drinking water and apply to public water 
systems, which provide water for human consumption.  Primary MCLs should not be exceeded in water 
supplied to the public (Title 22, Division 4, Chapter 15, Article 4, §64431).  However, surface water at 
the Site is not likely to be used for a public water supply in the future.  MCL’s are not applicable to non-
potable water sources. 

The concentration of nickel detected in the surface water sample collected on May 18, 2007, was 0.03 
mg/L.  The June 21 article states that “Nickel was over 12 times the EPA’s public health goal in water”.  
U.S. EPA does not have an MCL for nickel and does not provide public health goals.  However, a nickel 
concentration of 0.03 mg/L is 2.5 times the Cal/EPA PHG of 0.012 mg/L. 

The concentration of vanadium detected in the surface water sample collected on May 18, 2007, was 0.09 
mg/L.  This is 1.8 times the California State Notification Level of 0.05 mg/L, as stated in the article.   

Response to Statement 3:  The concentration of arsenic detected in the surface soil sample collected on 
May 18, 2007, was 34 milligrams per kilogram (mg/kg).  This is 548 times the California modified U.S. 
EPA Region 9 PRG for residential soil of 0.062 mg/kg (U.S. EPA Region 9 2004) and 213 percent of the 
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DTSC field action level (FAL) (16 mg/kg), as stated in the article.  The DTSC FALs were developed 
specifically for the Santa Susana Field Laboratory (SSFL) Resource Conservation and Recovery Act 
Field Investigation.  Because the FALs were developed specifically for this SSFL investigation, 
additional evaluations need to be conducted on the derivation of the FALs and whether those conditions 
are consistent with the Runkle Canyon Site. 

Response to Statement 6:  Rust staining was observed on sediments and vegetation in the creek water at 
Surface Water Sample Location 2 on July 2, 2007.  The rust coloration could possibly have been due to 
iron oxide precipitating out of the surface water as it became more oxygenated on contact with the 
atmosphere.   

Response to Statement 7:  A slight sheen was observed on the creek water surface at Surface Water 
Sample Location 2 on July 2, 2007.  The source of this sheen is not known, but it might be a natural 
secretion from the abundant vegetation and algae observed in the creek water at this location, and this 
should also be considered a potential source in addition to materials disposed in the streambed. 

2.2 REGULATORY CRITERIA DEFINITIONS 

2.2.1 Maximum Contaminant Levels  

Maximum Contaminant Levels (MCLs) are part of the drinking water standards adopted by the U.S. EPA 
pursuant to the federal Safe Drinking Water Act.  In the State of California, MCLs are enforceable 
regulatory standards under the California Safe Drinking Water Act and apply to public water systems, 
which provide water for human consumption.  An MCL is a chemical's concentration in drinking water 
that does not pose any significant risk to health, derived from health-based criteria (i.e., U.S. EPA MCL 
Goals and California Department of Public Health [CDPH] Public Health Goals [PHGs]).  MCLs are 
adjusted from the MCL Goals and PHGs to levels that are technically and economically feasible. Primary 
MCLs should not be exceeded in water supplied to the public (Title 22, Division 4, Chapter 15, Article 4, 
§64431). 

2.2.2 U.S. EPA Region 9 PRGs 

The U.S. EPA Region 9 PRGs are chemical concentrations that correspond to fixed levels of risk (i.e., 
either a one-in-one-million cancer risk or a noncarcinogenic hazard quotient of one (1) in soil, air, and 
water, assuming daily exposure over a lifetime to these environmental media.  Where a substance causes 
both cancer and noncancer (systemic) effects, the one-in-one-million cancer risk will result usually in a 
more stringent criterion, and consequently this value is used as the PRG.  As described by the U.S. EPA 
(2004), “when EPA Region 9 first issued a draft of the PRG Table in 1992, there was concern expressed 
by Cal/EPA’s DTSC that for some chemicals, the risk-based concentrations that are calculated using 
Cal/EPA toxicity values are  ‘significantly’ more protective than the risk-based concentrations that are 
calculated using EPA toxicity values. Because the risk-based PRGs are order-of-magnitude estimates at 
best, it was agreed by both agencies that a difference of approximately a factor of 4 or more would be 
regarded as a significant difference. For chemicals with California and EPA values that differ by a factor 
of 4 or more, both the EPA PRGs and the  ‘Cal-Modified PRGs’ are listed in the PRG table.”  PRGs may 
be used for several purposes.  One purpose is to screen sites to determine whether further evaluation is 
necessary. 

A necessary step in determining the applicability of PRGs is consideration of background concentrations. 
As stated by the U.S. EPA (2004), “in some cases, the predictive risk-based models generate PRG 
concentrations that lie within or even below typical background concentrations for the same element or 
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compound.  If natural background concentrations are higher than the risk-based PRG concentrations, then 
background concentrations should also be considered in determining whether further evaluation and/or 
remediation is necessary at a particular site.”  Since metals occur naturally in soils and water, background 
concentrations should be considered when evaluating metal concentrations in these environmental media. 

2.2.3 Public Health Goals 

The California Safe Drinking Water Act of 1996 requires the Office of Environmental Health Hazard 
Assessment (OEHHA) to perform risk assessments and adopt PHGs for contaminants in drinking water 
based exclusively on public health considerations.  PHGs represent levels of contaminants in drinking 
water that would pose no significant health risk to individuals consuming the water on a daily basis over a 
lifetime.  They are based on a one-in-one-million incremental cancer risk estimate for carcinogens and a 
threshold toxicity limit for other contaminants, with a margin of safety.  

2.2.4 California State Notification Levels for Drinking Water 

California State Notification Levels for Drinking Water are health-based advisory levels established by 
CDPH for chemicals in drinking water that lack maximum contaminant levels (MCLs).  Notification 
levels are based mainly on health effects.  An incremental cancer risk estimate of one-in-one million is 
used for carcinogens and a threshold toxicity limit is used for other constituents for individuals 
consuming the water on a daily basis over a lifetime. As with MCLs, the ability to quantify the amount of 
the constituent in a water sample using readily available analytical methods may cause notification levels 
to be set at somewhat higher concentrations than purely health-based values.  Organoleptic (taste- and 
odor-based) values are also included as notification levels for some chemicals.  Notification levels are 
advisory to public water suppliers.  If exceeded, CDPH recommends that the supplier correct the problem 
or to find an alternative raw water source.   

2.2.5 DTSC Field Action Levels 

The DTSC Field Action Levels (FALs) were developed specifically for the Santa Susana Field 
Laboratory (SSFL) Resource Conservation and Recovery Act (RCRA) Field Investigation based on soil 
sampling conducted by Ogden Environmental and Energy Services Co., Inc. (Ogden) within and adjacent 
to the SSFL in May 1996 (MWH 2005).  Because the FALs were developed specifically for this SSFL 
investigation, additional evaluations need to be conducted on the derivation of the FALs and whether 
those conditions are consistent with the Runkle Canyon Site. 

2.3 WATER QUALITY CONTROL PLAN 

Surface waters in the Site area are regulated under the California Regional Water Quality Control Board, 
Los Angeles Region’s (LARWQCB’s) Water Quality Control Plan, Los Angeles Region (LARWQCB 
1994) (referred to here as the Basin Plan).  Table 2-1 of the Basin Plan indicates that the beneficial uses 
for the surface water of the Arroyo Simi (and therefore the Runkle Canyon) watershed are Municipal and 
Domestic Supply, Industrial Service Supply, Groundwater Recharge, Freshwater Replenishment, Water 
Contact Recreation, Non-contact Water Recreation, Warm Fresh Water Habitat, and Wildlife Habitat.  
Table 2-1 and Chapter 2 of the Basin Plan are included, for reference, as Appendix A.  The Basin Plan 
indicates that potential human consumption of surface water is reasonably possible under the Municipal 
and Domestic Supply, Water Contact Recreation, and Non-contact Water Recreation beneficial use 
scenarios.  In these types of situations, water quality criteria, such as the MCLs, PRGs, PHGs, and NLs, 
may be used as screening values to determine whether further evaluation of water may need to be 
considered.  In addition, it may be necessary to determine if the surface water or groundwater are brackish 
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and contain high concentrations of total dissolved solids (TDS) to the point of being considered non-
potable, since the potential beneficial use designation may be changed by the LARWQCB.   
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3.0 SITE PHYSICAL CHARACTERISTICS 

The Site includes, approximately, the area along the bottom of Runkle Canyon within approximately 50 
feet of the stream from approximately 1 to 1.25 miles south of the southern end of Sequoia Avenue 
(Figure 2).   

3.1 TOPOGRAPHY 

The Site is located in Runkle Canyon, which is on the southern flank of the Simi Hills (Figures 1 and 2).  
The topographic gradient and axis of Runkle Canyon slopes roughly from north to south, extending 
approximately 2.5 miles from the crest of the Simi Hills (at approximately 2,150 feet above mean sea 
level [msl]) to the floor of Simi Valley (starting at approximately 900 feet above msl).  The canyon 
consists of one main channel in the first mile south of the end of Sequoia Avenue.  At approximately 1 
mile south of the end of Sequoia Avenue, Runkle Canyon divides into three main channels.  In the Site 
area, surface elevations on the bottom of Runkle Canyon range from 1,200 above msl in the south to 
1,300 feet above msl in the north, with the ridge tops at elevations 200 to 300 feet above the canyon to the 
east and west. 

3.2 EARTH MATERIALS 

The Geologic Map of the Calabasas Quadrangle (Dibblee Foundation 1992) indicates that Quaternary 
alluvium consisting of gravel, sand, and clay occurs at the ground surface of the canyon bottom in the Site 
area, and the bedrock of the Paleocene Santa Susana Formation occurs at the ground surface in the 
surrounding hills.  The Santa Susana Formation consists of claystone and siltstone in the area surrounding 
Sample Location 1 with the Simi Conglomerate Member occurring in the area surrounding Sample 
Locations 2 and 3. 

Quarry operations have been performed throughout the Site area.  The U.S. Geological Survey 7.5 minute 
topographic map of the Site area, used as the base map for Figure 2, shows a quarry in the western 
tributary of Runkle Canyon and quarry deposits in the vicinity of Sample Location 1.  Artifacts of the 
quarry operations were evident in the Site area based on field observations on July 2, 2007. 

3.3 SURFACE WATER 

Runkle Canyon is a tributary stream of the Arroyo Simi and is considered a part of the Arroyo Simi 
watershed, which is a tributary to the Arroyo Las Posas and Calleguas Creek, as defined in the Basin Plan 
(LARWQCB 1994).  The Runkle Canyon stream is approximately 3 miles long, draining the Simi Hills 
from south to north into the Arroyo Simi.  The Runkle Canyon stream is ephemeral, and surface water 
was observed to occur intermittently in the canyon bottom area on July 2, 2007.  The surface water 
observed at Sample Locations 1 and 2 on July 2, 2007, occurred in two isolated locations where 
groundwater was apparently seeping to the surface from the water-bearing deposits of the Runkle Canyon 
watershed. 

3.4 GROUNDWATER 

Field observations indicate that groundwater occurs in an unconfined state in the narrow band of Runkle 
Canyon stream deposits, which consist of naturally derived alluvium and materials derived from the 
quarry deposits.   The depth of the Runkle Canyon stream deposits and groundwater was not determined 
for this report, but it is not likely that they extend more than approximately 100 feet below ground surface 
(bgs) in the Site area.  The groundwater-bearing sediments of Runkle Canyon are considered a part of the 
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Simi groundwater water basin as defined in the Basin Plan (LARWQCB 1994).  The isolated areas of 
surface water observed at Sample Locations 1 and 2 on July 2, 2007, were likely derived from 
groundwater seeping to the surface at these two locations.   
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4.0 FIELD OBSERVATIONS 

On behalf of the City, Mr. James Steele of Tetra Tech attended the July 2, 2007 sampling event at Runkle 
Canyon to observe field operations, obtain splits of the surface water and surface soil samples, and to 
submit the split samples to an analytical laboratory for analysis.  Mr. Steele is a California Professional 
Geologist, Certified Engineering Geologist, and Certified Hydrogeologist with over 19 years of 
professional experience performing environmental assessments throughout California.  He is very familiar 
with geologic and hydrogeologic conditions in the vicinity of Simi Valley.  Photographs taken during the 
July 2, 2007, sampling event are included in Appendix B. 

Mr. Steele arrived at the entrance to the proposed Runkle Canyon development at the south end of 
Sequoia Avenue at approximately 0900 with Mr. Magdaleno Mora, Environmental Compliance Program 
Coordinator for the City.  Other parties present for the sampling event (the Sampling Group) included 

• Mr. Paul Miller, Mayor; 

• Mr. Mike Sedell, City Manager; 

• Barbra Williamson, City Council Member; 

• Mr. Peter Foy, Ventura County Supervisor; 

• Ms. Laura Behjan, Assistant City Manager; 

• Representatives from the citizen group; 

• Mr. Scott Ouellette and other representatives from KB Home; 

• Mr. Michael P. Conkle, P.G., Geocon Consultants (for KB Home); and 

• Mr. Ron Lovato, Pat Chem. 

The Sampling Group proceeded into the Site area in separate vehicles.  Samples were collected between 
0910 and 1050, and the Sampling Group left the Site at approximately 1100.  The sample locations were 
selected by Mr. Lovato of Pat Chem in coordination with the citizen group with the intention of collecting 
samples at the same locations as during the May 18, 2007, sampling event.  The approximate sample 
locations are shown on Figure 2.  Surface water samples were collected from the Runkle Canyon stream 
at two locations (Locations 1 and 2), and a surface soil sample was collected at one location (Location 3). 

4.1 SAMPLE LOCATION 1 

Sample Location 1 is approximately 1 mile south of the southern end of Sequoia Avenue in Runkle 
Canyon Creek (Figure 2).  The area around Sample Location 1 is shown in photographs 1 though 12 and 
26 in Appendix B of this report.  The sample location was at a surface elevation of approximately 1,200 
to 1,220 feet above msl, in a ravine incised approximately 10 to 20 feet into the quarry deposits of the 
surrounding canyon bottom area.  The stream deposits exposed at the surface largely consisted of sand 
and silty sand.  Numerous iron pipelines, metallic debris, and asphalt and concrete rubble were observed 
in the ravine walls and stream bottom areas (Appendix B: Photographs 1, 2, 8, and 9).  A white precipitate 
was observed in dry areas of the stream channel.  Numerous livestock tracks were also observed 
(Appendix B: Photograph 10).  Vegetation in the stream bed area consisted largely of mock willows and 
grasses, with thick stands of grass growing in the stream.  The stream water appeared to be clear and was 
nearly still, with little evidence of flowing (Appendix B: Photograph 11). 



 TETRA TECH, INC. 

Laboratory Analytical Results for Surface Water and Surface Soil Samples Page 10 
Collected from the Proposed Runkle Canyon Development, July 2, 2007 

Mr. Lovato collected an unfiltered split surface water sample at Location 1 at approximately 0910 
(Appendix B: Photographs 1 through 7).  The sample was collected using a plastic sampling ladle, with 
Mr. Lovato wearing blue Nitril gloves.  The split samples were poured into glass sample containers 
supplied by Pat Chem and the City, labeled, sealed, and placed into a precooled ice chest with ice pending 
delivery to the analytical laboratories.  Mr. Conkle, P.G. of Geocon Consultants also collected surface 
water samples by dipping his sample containers directly into the stream; he was also wearing blue Nitril 
gloves (Appendix B: Photograph 12).  The sample gloves were collected by a City representative after use 
and no apparent degradation of the gloves was observed. 

Pat Chem returned to Sample Location 1 at approximately 1050 and obtained a pH measurement of 6.97 
in the surface water. 

4.2 SAMPLE LOCATION 2 

Sample Location 2 is approximately 1.25 mile south of the southern end of Sequoia Avenue in the central 
branch of Runkle Canyon Creek (Figure 2).  The area around Sample Location 2 is shown in Photographs 
13 though 19 in Appendix B.  The sample location is at a surface elevation of approximately 1,300 to 
1,320 feet above msl in a naturally formed canyon bottom ravine approximately 5 to 10 feet east of the 
unpaved canyon access road.  The stream deposits exposed at the surface largely consisted of fine to 
medium grained gravel and gravelly-silty sand (Appendix B: Photographs 16 and 17).  As at Location 1, a 
white precipitate was observed in dry areas of the stream channel.  The stream bed area vegetation 
consisted largely of mock willows and grasses, with thick stands of grass growing in the stream.  There 
was a sheen on the surface of the stream water, and rust-colored algae were growing on vegetation and 
sediments in the stream (Appendix B: Photographs 13 through 15).  The stream was nearly still, with little 
evidence of water flow. 

Mr. Lovato collected an unfiltered surface water sample at Location 2 at approximately 0955.  The 
sample was collected using a different plastic sampling ladle than used at Location 1, and Mr. Lovato 
wore a fresh pair of blue Nitril gloves while collecting the sample.  The split samples were poured into 
glass sample containers supplied by Pat Chem and the City, labeled, sealed, and placed into a precooled 
ice chest with ice pending delivery to the analytical laboratories (Appendix B: Photographs 18 and 19).  
Mr. Conkle, P.G. of Geocon Consultants also collected surface water samples by dipping his sample 
containers directly into the stream; he was also wearing blue Nitril gloves.  The sample gloves were 
collected by a City representative after use and no apparent degradation of the gloves was observed. 

The pH measurement of surface water at Sample Location 2 at approximately 0950 was 7.16. 

4.3 SAMPLE LOCATION 3 

Sample Location 3 is approximately 1.20 mile south of the southern end of Sequoia Avenue in the central 
branch of Runkle Canyon Creek (Figure 2).  The area around Sample Location 3 is shown in Photographs 
20 though 25 in Appendix B.  The sample location is at a surface elevation of approximately 1,280 to 
1,300 feet above msl in a naturally formed canyon bottom ravine that lies approximately 5 to 10 feet west 
of the unpaved canyon access road.  The stream deposits exposed at the surface largely consisted of fine 
to medium grained gravel and gravelly-silty sand.  A white precipitate was observed in dry areas of the 
stream channel.  The sample area vegetation consisted largely of mock willows and grasses (Appendix B: 
Photographs 20 through 25).   

Mr. Lovato collected a surface soil sample at Location 3 at approximately 1020.  The sample was 
collected from approximately 0 to 0.5 foot bgs by scooping soil into a clean plastic bag and mixing it, 
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then pouring the split soil samples into individual glass sample jars supplied by Pat Chem and the City.  
The sample containers were labeled, sealed, and placed into a precooled ice chest with ice pending 
delivery to the analytical laboratories.  Mr. Lovato wore a fresh pair of blue Nitril gloves while collecting 
the sample.  Mr. Conkle, P.G. of Geocon Consultants also collected a surface soil sample from the 
mixture prepared by Pat Chem.  The sample gloves were collected by a City representative after use and 
no apparent degradation of the gloves was observed. 
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5.0 SAMPLE ANALYSES 

One set of the split surface water and surface soil samples was analyzed by Pat Chem under contract to 
the City, and the other sample set was analyzed by AETL under contract to Tetra Tech.  The surface 
water samples were analyzed unfiltered for California Assessment Method (CAM) Title 22 metals using 
EPA method 6010B/7140A, and the surface soil samples were analyzed for CAM Title 22 metals using 
EPA method 6010B/7141A.  AETL and Pat Chem are certified by the state of California to perform these 
analyses. 
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6.0 FINDINGS 

6.1 SURFACE WATER FIELD CONDITIONS AT SAMPLE LOCATIONS 1 AND 2 

The surface water was relatively clear at Sample Location 1.  At Sample Location 2, the water exhibited a 
slight sheen and rust colored algae was observed coating the sediments and vegetation.  Lush vegetation 
was observed growing in the stream water at both sample locations.  The pH measurements indicated 
neutral conditions: at Sample Location 1 the pH was 6.97 and at Sample Location 2 the pH was 7.16.  The 
Nitril sample gloves did not appear to be deteriorating after contacting the surface water (or soils) at the 
sample locations.  A sheen was observed on surface water at sample Location 2; the source of this sheen 
is unknown, although one possibility could be natural secretions from the vegetation and algae growing in 
the stream.  The reason for the presence of rust colored algae and sediments is also unknown, although 
under certain conditions iron may precipitate from water onto surfaces, such as stream sediments, and 
produce the rust color. 

The unpaved road bed adjacent to Sample Location 2 appeared to be composed of local stream sediment 
materials that had been graded. 

The white coating observed in the dry streambed areas of the Site appeared to be from naturally occurring 
salts, including metals and other substances, left behind when the surface water evaporates. 

6.2 SURFACE SOIL FIELD CONDITIONS AT SAMPLE LOCATION 3 

The surface soil at Sample Location 3 appeared to be largely derived from stream sediment that 
accumulated when the stream flowed through the area in the past.  The appearance of the vegetation and 
sediments in the sample area indicated it was likely that the area was part of the active stream within the 
last year.  The unpaved road bed adjacent to the sample area appeared to be composed of local stream 
sediment materials that had been graded.  The white coating observed in Sample Location 3 appears to be 
from naturally occurring salts, including metals and other substances, left behind when the surface water 
evaporates. 

6.3 SURFACE WATER SAMPLE ANALYTICAL RESULTS 

The laboratory analytical reports for both sets of split surface water samples are presented in Appendix C, 
and the surface water sample analytical results are summarized in Table 1.  Table 1 also presents the 
analysis results for the surface water sample collected by Pat Chem on May 18, 2007, in addition to the 
regulatory criteria for drinking water.   

The analysis of the surface water samples indicates 

• The sample laboratory reporting limits are different for each laboratory, with AETL’s 
reporting limits being generally lower than Pat Chem’s. 

• In general, the concentrations of metals detected in the July 2, 2007, downstream split 
samples are slightly higher than those in the upstream split samples.   

• The concentrations of metals detected in the July 2, 2007, downstream split samples 
analyzed by AETL and Pat Chem are similar. 
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• The concentrations of metals detected in the July 2, 2007, upstream sample analyzed by 
AETL are generally slightly lower than those detected in the sample analyzed by Pat 
Chem.  Notably, the detected concentration of arsenic in the sample analyzed by AETL 
(0.057 mg/L) is about half of that detected in the sample analyzed by Pat Chem (0.12 
mg/L). 

• Many of the detected concentrations of metals exceeded California water quality criteria, 
typically in the downstream samples analyzed by Pat Chem.  Only arsenic and chromium 
exceed their MCLs, while these and other metals exceed the risk-based screening levels, 
such as the tap water PRGs. 

Given the small number of samples evaluated in this report, the reasons for differences between upstream 
and downstream metal concentrations are not apparent, but may be related to differences in the 
surrounding formations (i.e., natural or quarry deposits) or disposed materials (e.g., pipelines).  Also, 
since different metal concentrations were reported for surface water samples taken within minutes of each 
other at the same location, a larger sample set may be necessary to determine relationships, if any, 
between the analytical results and sample locations. 

6.4 SURFACE SOIL SAMPLE ANALYTICAL RESULTS 

The laboratory analytical reports for both sets of split surface soil samples are presented in Appendix C, 
and the surface soil sample analytical results are summarized in Table 2.  Table 2 also presents the sample 
results for the surface soil sample collected by Pat Chem on May 18, 2007, as well as screening criteria 
for surface soil, including the “Background Concentrations of Trace and Major Elements in California 
Soils” (Kearney Foundation of Soil Science, Division of Agriculture and Natural Resources, University of 
California [University of California] 1996) (referred to here as UC Soil Background Concentration).  

The sample laboratory reporting limits are different for each laboratory, with AETL’s reporting limits 
being generally lower than Pat Chem’s.  It is notable that AETL’s reporting limit for arsenic of 5.0 mg/kg 
is 5 times less than Pat Chem’s reporting limit of 25 mg/kg.   

In the split samples collected on July 2, 2007, only one metal (arsenic) exceeded the EPA Region 9 
residential PRGs (Table 2).  Arsenic was detected at 8.00 mg/kg in the sample analyzed by AETL.  In the 
sample analyzed by Pat Chem, arsenic was not detected at a concentration above the laboratory reporting 
limit of 25 mg/kg (Table 2).  The EPA Region 9 residential PRG for arsenic in soil is 0.39 mg/kg and the 
Cal-Modified Residential PRG for arsenic in soil is 0.062 mg/kg.   

When the detected results for the surface soil samples collected on July 2, 2007, are compared to the UC 
Soil Background Concentration, concentrations of all of the metals—with the exception of cadmium—are 
within the range of detected natural concentrations.  The detected concentration of cadmium in the sample 
analyzed by AETL was 4.80 mg/kg, which exceeds the Background Concentration upper limit of 1.70 
mg/kg.  As noted above and shown in Table 2, this cadmium concentration does not exceed the residential 
PRG. 

Only one metal (arsenic) detected in one soil sample collected May 18, 2007 and analyzed by Pat Chem, 
had a concentration exceeding the residential PRG and the UC Soil Background Concentration.   

The May 18, 2007, soil sample analyzed by Pat Chem yielded arsenic at 34 mg/kg, approximately 4 times 
the concentration of the sample with a quantified concentration collected on July 2.  The reason for this 
difference is not known.  One possibility may be a difference in sample collection.  It is not known how 
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the May 18 sample was collected. However, the surface soil samples collected on July 2, 2007, were 
intentionally collected from a mixture of soil in the surface and shallow subsurface from approximately 0 
to 0.5 foot bgs.  The sampled soils were mixed together to “homogenize” them before they were split into 
three samples.  This collection process could possibly have resulted in a different proportion of the 
“crust” and potentially associated substances included in the sample.  A sample from soils with a high 
percentage of the crust could potentially contain higher metals concentrations than samples derived from 
soils with a low percentage or no crust.  The surface sample soil collected on July 2, 2007, was from an 
area where a white crust was present on the ground surface (Appendix B, photographs 21 through 25).  It 
is likely that some of the crust was included in the homogenized, spilt surface soil samples.  The reasons 
for crust formation are not known, but may include evaporation of the stream water or possibly 
precipitation of metals, such as iron, as oxygen-depleted groundwater discharges to surface water. 
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7.0 CONCLUSIONS 

7.1 SURFACE WATER 

Surface water samples were collected from two locations, one upstream of the other.  Lush vegetation was 
observed growing in the stream water at both sample locations.  The pH measurements indicated neutral 
conditions (near pH 7) at both locations.  The Nitril sample gloves did not appear to be deteriorating after 
contacting the surface water at the sample locations.  A sheen was observed on surface water at the 
upstream sample (i.e., Location 2); the source of this sheen is unknown, although one possibility could be 
natural secretions from the vegetation and algae growing in the stream.  The reason for the presence of 
rust colored algae and sediments is also unknown, although under certain conditions iron may precipitate 
from water onto surfaces, such as stream sediments, and produce the rust color. 

The laboratory analytical results for surface water samples collected from the proposed Runkle Canyon 
development site indicate the surface water of the Runkle Canyon stream contains metals at 
concentrations exceeding selected water quality criteria.  The concentrations of metals detected in the July 
2, 2007, downstream split samples are slightly higher than those in the upstream split samples. Surface 
waters in the Site area are regulated under the LARWQCB’s Basin Plan and beneficial use designations 
include Municipal and Domestic Supply, Water Contact Recreation, and Non-contact Water Recreation.  
In these types of situations,  the criteria were used as screening values to determine whether further 
evaluation of water may need to be considered, since water quality criteria, such as MCLs and NLs, are 
applicable only to public water systems, which provide water for human consumption.   

Given the small number of samples evaluated in this report, the reasons for differences between upstream 
and downstream metal concentrations are not apparent, but may be related to differences in the 
surrounding formations (i.e., natural or quarry deposits) or disposed materials (e.g., pipelines).  Also, 
since different metal concentrations were reported for surface water samples taken within minutes of each 
other at the same location, a larger sample set may be necessary to determine relationships, if any, 
between the analytical results and sample locations. 

 

7.2 SURFACE SOIL 

In the split samples collected on July 2, 2007, only one metal (arsenic) exceeded the EPA Region 9 
residential PRGs (Table 2).  Arsenic was detected at 8.00 mg/kg in the sample analyzed by AETL.  In the 
sample analyzed by Pat Chem, arsenic was not detected at a concentration above the laboratory reporting 
limit of 25 mg/kg (Table 2).  The EPA Region 9 Residential PRGs for arsenic in soil is 0.39 mg/kg, and 
the Cal-Modified Residential PRGs for arsenic in soil is 0.062 mg/kg.   

When the concentrations of metals detected in the surface soil samples collected on May 18 and July 2 
2007 are compared to the UC Soil Background Concentrations, all of the metals—with the exception of 
cadmium—are within the range of detected natural concentrations.  This indicates that if the detected 
metals concentrations in these samples are representative of Site soils, the metals were likely derived from 
natural geologic materials at the Site.  The cadmium concentration does not exceed the residential PRG. 

The arsenic concentration in the surface soil sample collected by Pat Chem on May 18, 2007, in which 
arsenic was detected at 34 mg/kg is approximately 4 times the concentration of the sample with a 
quantified concentration collected on July 2.  The reason for this difference is not known, although the 
reported concentration also exceeds the UC Soil Background Concentrations.  One possibility may be a 
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difference in sample collection.  It is not known how the May 18 sample was collected.  However, if the 
sample was collected from the crusts around the streambed, a sample from soils with a high percentage of 
the crust could potentially contain higher metals concentrations than samples derived from soils with a 
low percentage or no crust.  The reasons for crust formation are not known, but may include evaporation 
of the stream water or possibly precipitation of metals, such as iron, as oxygen-depleted groundwater 
discharges to surface water. 

7.3 THREAT TO THE PUBLIC 

As noted above, all metals except one (arsenic) detected in the surface soil samples collected at the Site 
May 18 and July 2, 2007, were at concentrations less than the risk-based residential PRGs.  Also, based 
on a comparison of concentrations detected in soil samples collected at the Site May 18 and July 2, 2007 
and background metal concentrations presented in the UC Soil Background Concentration study, it 
appears that the metals concentrations in the samples are comparable to naturally occurring concentrations 
present in California.  These results indicate that the exposures to a majority of the metals detected in the 
soil samples are similar to what individuals may experience at other locations in California, and do not 
represent a potential threat to the public.  Only one metal in one soil sample (arsenic detected at 34 mg/kg 
in the May 18, 2007, Pat Chem sample) had a concentration exceeding both the residential PRG and the 
UC Soil Background Concentration.  The reason for this sample having a higher arsenic concentration 
than samples collected on July 2, 2007, is not known.  Given the small number of samples evaluated in 
this report, the range of metals concentrations across the Site could not be determined.  Further evaluation 
of metal concentrations in the crusts observed along the streambed may be necessary to determine 
whether the arsenic concentrations in the sample collected May 18, 2007 are associated with this material.  
This information could be used to determine the potential for future residential exposures to metals of 
potential concern, such as arsenic, and also to guide the procedures for implementing best management 
practices for dust control during Site development. 

Several metals in the downstream surface water sample were detected at concentrations exceeding water 
quality criteria.  Since drinking water is not currently obtained from the Runkle Canyon stream, nor is it 
anticipated that the planned housing development will obtain drinking water from the Runkle Canyon 
stream, these water quality criteria exceedances do not necessarily indicate a potential health concern for 
future occupants of the proposed development at the Site.  Further, since the water quality criteria are 
based on assumed daily exposure over a lifetime and current and future recreational uses of this small 
creek are likely to be infrequent or of lesser duration, exposures and health threats are likely to be 
relatively low.  Nevertheless, the results suggest that further evaluation of the potential reasons for criteria 
exceedances should be conducted in order to assess all potential uses of surface water in this area.   For 
example, a larger sample set may be necessary to determine relationships, if any, between the analytical 
results and sample locations, since different metal concentrations were reported for surface water samples 
taken within minutes of each other at the same location. 

To quantitatively evaluate the threat to public health and safety posed by the arsenic and other metals in 
surface water and surface soil at the Site, additional evaluations should be performed to determine: 

• Surface water and groundwater quality in the vicinity of the Site, particularly with regard 
to conditions where groundwater may discharge to surface water; 

• Factors related to differences in upstream and downstream surface water quality, such as 
surrounding formations (i.e., natural or quarry deposits) or disposed materials (e.g., 
pipelines); 
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• Whether the soil sample in which arsenic was detected at 34 mg/kg is representative of 
soils across the Site or of the potentially limited areas of crusts deposited along the 
stream; and 

• Background levels of metals, particularly arsenic, in soils for the area. 
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8.0 RECOMMENDATIONS 

Tetra Tech recommends further study to evaluate: 

• Surface water and groundwater quality in the vicinity of the Site, particularly with regard 
to conditions where groundwater may discharge to surface water; 

• Factors related to differences in upstream and downstream surface water quality, such as 
surrounding formations (i.e., natural or quarry deposits) or disposed materials (e.g., 
pipelines); 

• Factors, such as evaporation, potentially contributing to “crusts” observed along the 
streambed and the effects on metal concentrations observed in soil samples; and 

• Background levels of metals, particularly arsenic, in soils for the area. 

The study results could then be used to perform a human health screening evaluation for metals 
concentrations in surface water and soil.  Based on the results of this human health screening evaluation, 
the potential risks to humans from exposure to the metals in surface water and soil at the Site could be 
determined.   
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9.0 DISCLAIMER 

Services performed by Tetra Tech under our contract have been and will continue to be conducted in a 
manner consistent with the level of care and skill ordinarily exercised by members of the profession 
currently practicing in the same general area under the same general conditions.  No other representation 
and no warranty, express or implied, or guarantee is included or intended in this report or in any 
subsequent opinion or document. 

The client should recognize that special risks occur whenever engineering or related disciplines are 
applied to identify subsurface conditions.  Even a comprehensive sampling and testing program, carefully 
implemented with the appropriate equipment and experienced personnel under the direction of a trained 
and registered professional who functions in accordance with a professional standard of care, may fail to 
detect certain conditions because they are hidden, and therefore cannot be considered in the development 
of a subsurface exploration program.  The passage of time must also be considered, and the client should 
recognize that due to natural occurrences or direct or indirect human intervention at the Site or at areas 
distant from it, actual conditions may change quickly.  It should be recognized that nothing can be done to 
eliminate risks altogether, but certain techniques can be applied by Tetra Tech to help reduce the risks to 
that level deemed tolerable by the client.  In any event, the scope of services provided by Tetra Tech must 
be that which the client agrees to or selects in light of personal risk preferences and other considerations. 

Since the facts forming the basis for the report are subject to professional interpretation, differing 
conclusions could be reached.  Tetra Tech does not assume responsibility for the discovery and 
elimination of hazards that could possibly cause accidents, injuries, or damage.  Compliance with 
submitted recommendations or suggestions does not assure elimination of hazards or the fulfillment of 
client's obligation under local, state, or federal laws or any modifications or changes to such laws. 

None of the work performed hereunder shall constitute or be represented as a legal opinion of any kind or 
nature, but shall be a representation of findings of fact from records examined. 

If you have any questions regarding this letter report, please contact James Steele at (805) 681-3100, or 
jim.steele@tetratech.com.  We appreciate this opportunity to present our recommendation for this very 
important project. 

Sincerely, 

TETRA TECH, INC. 

 
 
James R. Steele       Randy W. Griffith, P.E. 
Project Manager      Director 

California Professional Geologist No. 5963 
California Certified Engineering Geologist No. EG 1906 
California Certified Hydrogeologist No. HG 247 
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TABLES 



Table 1
Surface Water Sample Results

(milligrams per liter)

AETL 
Downstream 
Split Surface 
Water Sample

AETL 
Upstream 

Split Surface 
Water Sample

Pat Chem 
Downstream 
Split Surface 
Water Sample

Pat Chem 
Upstream Split 
Surface Water 

Sample

Pat Chem 
Surface 

Water Sample

California  
Drinking 

Water MCL

Drinking Water 
Notification 

Levelsb

Drinking 
Water Public 

Health Goalsa
Tap Water 

PRG PRG Notes
Sample Date July 2, 2007 July 2, 2007 July 2, 2007 July 2, 2007 May 18, 2007
Antimony ND<0.05 ND<0.05 ND<0.10 ND<0.10 ND<0.10 0.006 NA 0.02 1.5E-04 nc
Arsenic 0.188 0.057J 0.12 0.12 0.15 0.05 NA 0.000004 4.5E-05 ca

7.1E-06 Cal  Modified, c
Barium 0.747 0.527 0.84 0.63 0.36 1 NA 0.7 2.6E+00 nc
Beryllium ND<0.01 ND<0.01 ND<0.02 ND<0.02 ND<0.02 0.004 NA 0.001 7.3E-02 nc
Calcium – – – – 460 NA NA NA NA
Cadmium 0.049J 0.023J ND<0.02 ND<0.02 ND<0.02 0.005 NA 0.00007 1.8E-02 nc
Chromium 0.026J 0.018J 0.06 0.04 0.04 0.05 NA NA 5.5E+01 nc Cr III

1.1E-01 nc Cr VI
Cobalt 0.028J 0.013J 0.04 0.02 0.02 NA NA NA 7.3E-01 nc
Copper 0.034J 0.023J 0.07 0.04 0.05 1.3 NA 0.170 1.5E+00 nc
Lead ND<0.05 ND<0.05 0.02 ND<0.02 ND<0.02 0.015 NA 0.002 NA
Magnesium – – 140 110 140 NA NA NA NA
Mercury ND<0.001 ND<0.001 ND<0.2 ND<0.2 ND<0.2 0.002 NA NA 1.1E-02 nc
Molybdenum ND<0.01 ND<0.01 ND<0.02 ND<0.02 ND<0.02 NA NA NA 1.8E-01 nc
Nickel 0.023J 0.015J 0.04 0.03 0.03 NA NA 0.012 7.3E-01 nc
Potassium – – 18 15 14 NA NA NA NA
Selenium ND<0.05 ND<0.05 ND<0.10 ND<0.10 ND<0.10 0.05 NA NA 1.8E-01 nc
Silver ND<0.01 ND<0.01 ND<0.02 ND<0.02 ND<0.02 NA NA NA 1.8E-01 nc
Sodium – – – – 199 NA NA NA NA
Thallium ND<0.05 ND<0.05 ND<0.02 ND<0.10 ND<0.10 0.002 NA 0.0001 2.4E-03 nc
Vanadium 0.096 0.062 0.14 0.11 0.09 NA 0.050 NA 3.6E-02 nc
Zinc 0.251 0.205 0.20 ND<0.02 0.14 NA NA NA 1.1E+01 nc

Notes:

a

b

ca carcinogenic

Cal Modified

J

MCL Primary Maximum Contaminant Level for drinking water as defined in California Code of Regulations Title 22

NA not applicable

nc non-carcinogenic

ND Analyte was not detected at a concentation above the listed laboratory method detection limit or reporting limit.
PRG U.S. Environmental Protection Agency Region  9 Preliminary Remediation Goal for tap water

J indicates the analytes was detected, however the analyte concentration is an estimated value which is between the laboratory method detection limit and the practical quantitation limit.

Regulatory CriteriaAnalytical Results

California Environmental Protection Agency (Cal/EPA), Office of Environmental Health Hazard Assessment, Public Health Goals for Chemicals in Drinking Water (various dates),  http://www.oehha.org/water/phg/. 

California Department of Health Services, Drinking Water Program, Drinking Water Notification Levels and Response Levels: An Overview (28 June 2006), http://www.dhs.ca.gov/ps/ddwem/

PRG modified using California Environmental Protection Ageny toxicity values that are significantly more protective than U.S. EPA values. 

Analytical results detected at a concentration above the laboratory method detection limit or reporting limit are shown in bold font for clarity.

Table 1, <TablesRevV2.xls>

http://www.oehha.org/water/phg/
http://www.dhs.ca.gov/ps/ddwem/


Table 2
Surface Soil Sample Results

(milligrams per kilogram)

AETL Surface 
Soil Sample 

Split

Pat Chem 
Surface Soil 
Sample Split

Pat Chem 
Surface Soil 

Sample
TTLC  
Limit

Soil PRG 
(Res) PRG Notes

Sample Date July 2, 2007 July 2, 2007 May 18, 2007 Mean min. max.
Antimony ND<1.0 ND<5.0 ND<25 500 3.1E+01 nc 0.6 0.15 1.95
Arsenic 8.00 ND<25.0 34 500 3.9E-01 c 3.5 0.6 11

6.2E-02 Cal  Modified, c
Barium 72.0 85 57 10,000 5.4E+03 nc 509 133 1,400
Beryllium ND<1.3 ND<5.0 ND<5.0 75 1.5E+02 nc 1.28 0.25 2.70
Calcium NA NA 37,110 NA NA 14,466 2,451 45,577
Cadmium 4.80 ND<5.0 ND<5.0 100 3.7E+01 nc 0.36 0.05 1.70
Chromium 6.10 10 5 2,500 2.1E+02 ca 122 23 1,579
Cobalt 8.90 12 5.8 8,000 9.0E+02 ca** 14.9 2.7 46.9
Copper 4.65J 7.9 ND<5.0 2,500 3.1E+03 nc 28.7 9.1 96.4
Lead 5.05 ND<5.0 ND<5.0 1,000 4.0E+02 nc 23.9 12.4 97.1

1.5E+02 Cal  Modified, nc
Magnesium NA 6,800 4,100

NA
NA 9,923 1,456 32,378

Mercury ND<0.1 ND<0.050 – 20 2.3E+01 nc 0.26 0.05 0.90
Molybdenum ND<2.5 ND<5.0 ND<5.0 3,500

3.9E+02 nc
1.3 0.1 9.6

Nickel 6.05 9.3 ND<5.0 2,000 1.6E+03 nc 57 9 509
Potassium NA 2,000 1,000 NA NA 17,300 2,100 30,000
Selenium ND<1.0 ND<5.0 ND<25 100 3.9E+02 nc 0.058 0.015 0.430
Silver ND<2.5 ND<5.0 ND<5.0 500 3.9E+02 nc 0.80 0.10 8.30
Sodium – – 1,140 NA NA 15,838 5,580 3,430
Thallium ND<1.0 ND<5.0 ND<25 700 5.2E+00 nc 15.7 5.3 36.2
Vanadium 19.1 25 11 2,400 7.8E+01 nc 112 39 288
Zinc 43.0 47 22 5,000 2.3E+04 nc 145 88 236

Notes:

a

c carcinogenic
Cal Modified

NA not applicable

nc non-carcinogenic

ND Analyte was not detected at a concentation above the listed laboratory method detection limit or reporting limit.
PRG U.S. Environmental Protection Agency Region  9 Preliminary Remediation Goal for soil  (Residential) 

TTLC Total Threshold Limit Concentrations for Hazardous Waste as defined in California Code of Regulations Title 22.

Analytical Results Regulatory Criteria

PRG modified using California Environmental Protection Ageny toxicity values that are significantly more protective than U.S. EPA values. 

Background Study

Background Concentrations of Trace and Major Elements in California Soils (Kearney Foundation of  Soil  Science, Division of Agriculture and Natural Resources, University 
of California. March 1996)

California Benchmark Soilsa

Analytical results detected at a concentration above the laboratory method detection limit or reporting limit are shown in bold font for clarity.
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Table B-1 
Runkle Canyon Sample Collection Photographs 

July 2, 2007 
 
Photo. 
Number 

Time 
(Approx.) Description 

   
1 0920 Location 1, preparing to collect surface water sample.  Location 

is approximately 100 feet east of the access road. 
 

2 0920 Location 1, view to the southwest of sample location, showing 
stream bank wall with fill material and rusted metal pipes. 
 

3–7 0920 Location 1, collecting surface water sample. 
 

8 0925 Location 1, view to the south of sample location, showing 
stream bank wall with fill material and rusted metal pipes. 
 

9 0925 Location 1, view to southwest of sample location, showing 
concrete rubble, asphalt, and metallic debris in stream channel 
and white precipitate (probably gypsum) on dry portion of 
stream bottom surface just west of active stream channel. 
 

10 0925 Location 1, view to just north of sample location, showing 
recent livestock tracks in stream channel. 
 

11 0925 Location 1, view of sample location, showing apparently 
healthy grass growing in stream channel. 
 

12 0925–0930 Location 1, KB Home consultant rep., Mike Conkle of GeoCon 
collecting surface water sample (downstream) just north of split 
sample location. 
 

13–15 0945–0950 Location 2, view of stream water at sample location (on 
immediate east side of access road).  Note apparent sheen on 
water (probably from algae) and rusty (probably iron) staining 
of soil and algae. 
 

16 0950–1000 Location 2, Magdaleno Mora (City of Simi Valley) and Ron 
Lovato (Pat Chem Laboratory) labeling surface water samples 
from Site 2. 

18,19 1010–1020 Location 2, Ron Lovato (Pat Chem Laboratory) sealing surface 
water samples from Site 2. 
 

20 1010–1020 Location 3, surface soil sample site, approximately 100 to 150 
feet north of the surface water sample location, on the 
immediate west side of the access road. 

   
Table B-1 (Continued) 

Runkle Canyon Sample Collection Photographs 
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July 2, 2007 
 

Photo. 
Number 

Time 
(Approx.) Description 

   
21–24 1020–1025 Location 3, collecting the surface soil sample in a plastic bag.  

The sample was mixed in the plastic bag to homogenize it 
before it was divided into three split samples. 

   
25 1025 Location 3, labeling the surface soil sample containers. 

 
26 1040 Location 1, monitoring the pH of surface water at the Site 1 

sample location. 
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Photograph 1 

 

 
Photograph 2 
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Photograph 3 

 

 
Photograph 4 
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Photograph 5 

 

 
Photograph 6 
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Photograph 7 

 

 
Photograph 8 
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Photograph 9 

 

 
Photograph 10 
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Photograph 11 

 

 
Photograph 12 
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Photograph 13 

 

 
Photograph 14 
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Photograph 15 

 

 
Photograph 16 
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Photograph 17 

 

 
Photograph 18 
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Photograph 19 

 

 
Photograph 20 
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Photograph 21 

 

 
Photograph 22 
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Photograph 23 

 

 
Photograph 24 
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Photograph 25 

 

 
Photograph 26 



 

APPENDIX C LABORATORY REPORTS 


























































