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PRELIMINARY SITE INVESTIGATION REPORT 

1.0 INTRODUCTION 

This Preliminary Site Investigation Report for the Santa Cruz 17 Guardrail Upgrades project was 
prepared by Geocon Consultants, Inc. under California Department of Transportation (Caltrans) 
Contract No. 06A1141, Task Order Number 70 (TO-70), and Expense Authorizations (EAs) 
05-0L7601 and 05-0L7001 

1.1 Project Description and Proposed Improvements 

The project location consists of Caltrans right-of-way (ROW) along portions of the northbound (NB) 
and southbound (SB) shoulders of SR17 between PM 6.04 and 12.5, in the towns of Scotts Valley and 
Glenwood, Santa Cruz County, California. The Preliminary Site Investigation (PSI) was conducted 
prior to proposed roadway and structure excavations at retaining walls that will facilitate widening of 
the existing highway to improve safety. The approximate project location is depicted on the Vicinity 
Map, Figure 1. 

1.2 General Objectives 

The purpose of the scope of services outlined in TO-70 was to evaluate whether impacts due to metals, 
including aerially deposited lead (ADL), or petroleum hydrocarbon compounds from motor vehicle 
exhaust exist in the surface and near surface soils within the project boundaries. The investigative 
results will be used by Caltrans to inform the construction contractor(s) if metals-impacted soil is 
present within the project boundaries for health, safety, management, and disposal evaluation purposes. 

2.0 BACKGROUND 

2.1 Potential Lead Soil Impacts 

Ongoing testing by Caltrans throughout California has indicated that ADL exists along major freeway 
routes due to emissions from vehicles powered by leaded gasoline. At sites where soil has not been 
disturbed, the ADL is generally limited to the upper 2 feet of soil within unpaved shoulder and median 
areas.  

2.2 Hazardous Waste Determination Criteria 

Regulatory criteria to classify a waste as “California hazardous” for handling and disposal purposes are 
contained in the California Code of Regulations (CCR), Title 22, Division 4.5, Chapter 11, Article 3, § 
66261.24. Criteria to classify a waste as “Resource, Conservation, and Recovery Act (RCRA) 
hazardous” are contained in Chapter 40 of the Code of Federal Regulations (40 CFR), Section 261. 
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For waste containing metals, the waste is classified as California hazardous when: 1) the total metal 
content exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) the soluble metal 
content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the standard 
Waste Extraction Test (WET). A waste may have the potential of exceeding the STLC when the 
waste’s total metal content is greater than or equal to ten times the respective STLC value, since the 
WET uses a 1:10 dilution ratio. Hence, when a total metal is detected at a concentration greater than or 
equal to ten times the respective STLC, and assuming that 100 percent of the total metals are soluble, 
soluble metal analysis is required. A material is classified as RCRA hazardous, or Federal hazardous, 
when the soluble metal content exceeds the Federal regulatory level based on the Toxicity 
Characteristic Leaching Procedure (TCLP). The TTLC value for lead is 1,000 milligrams per kilogram 
(mg/kg). The STLC and TCLP values for lead are both 5.0 milligrams per liter (mg/l). 
 
The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 
hazardous based on other criteria such as ignitability and corrosivity; however, for the purposes of this 
investigation, toxicity (i.e., lead concentrations) is the primary factor considered for waste 
classification since waste generated during the construction activities would not likely warrant testing 
for ignitability or corrosivity. Waste that is classified as either California hazardous or RCRA 
hazardous requires management as a hazardous waste. 
 
The Department of Toxic Substances Control (DTSC) regulates and interprets hazardous waste laws in 
California. DTSC generally considers excavated or transported materials that exhibit “hazardous 
waste” characteristics to be a “waste” requiring proper management, treatment and disposal. Soil that 
contains lead above hazardous waste thresholds and is left in-place would not be necessarily classified 
by DTSC as a “waste.” The DTSC has provided site-specific determinations that “movement of wastes 
within an area of contamination does not constitute “land disposal” and, thus, does not trigger 
hazardous waste disposal requirements.” Therefore, lead-impacted soil that is scarified in-place, 
moisture-conditioned, and recompacted during roadway improvement activities might not be 
considered a “waste.” DTSC should be consulted to confirm waste classification. It is noted that in 
addition to DTSC regulations, health and safety requirements and other local agency requirements may 
also apply to the handling and disposal of lead-impacted soil. 

2.3 Environmental Screening Levels 

The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) has prepared a technical 
report entitled Screening For Environmental Concerns At Sites With Contaminated Soil and 
Groundwater, Interim Final (November 2007, Revised May 2008), which presents Environmental 
Screening Levels (ESLs) for soil, groundwater, soil gas, and surface water, to assist in evaluating sites 
impacted by releases of hazardous chemicals The ESLs are conservative values for more than 100 
commonly detected contaminants, which may be used to compare with environmental data collected at 
a site. ESLs are strictly risk assessment tools and “not regulatory clean up standards.” The presence of 
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a chemical at concentrations in excess of an ESL does not necessarily indicate that adverse impacts to 
human health or the environment are occurring; this simply indicates that a potential for adverse risk 
may exist and that additional evaluation is or “may be” warranted (SFRWQCB, 2007). 
 
The most restrictive ESL table was used for this characterization: Table A – Shallow Soil (≤3 meters 
below ground surface; bgs) – Groundwater is a Current or Potential Source of Drinking Water. The 
respective ESLs are listed at the end of Tables 3 and 4 for comparative purposes. 

3.0 SCOPE OF SERVICES 

We performed the following scope of services as requested by Caltrans in TO-70:  

3.1 Pre-field Activities 

• Prepared the Preliminary Site Investigation Workplan, dated March 5, 2009, which was approved 
by Caltrans in the field on March 9, 2009. 

• Prepared a Health and Safety Plan dated March 2009, to provide guidelines on the use of 
personal protective equipment and the health and safety procedures implemented during the field 
activities. 

• Retained the services of Advanced Technology Laboratories (ATL) to perform the chemical 
analysis of soil samples. 

• Notified Underground Service Alert (USA) at least 48 hours prior to fieldwork. 

3.2 Field Activities 

Field activities were completed on March 9 to 12, and March 29, 2009, and consisted of collecting a 
total of 397 soil samples along the unpaved northbound and southbound shoulders of SR17 from 47 
hand auger borings (R1B1-B3, R2B1-B5, R3B1-B2, R4B1-B5, R5B1-B4, R6B1-B4, R7B1-B4, R8B1, 
R9B1-B3, R10B1-B5, R11B1-B5, R12B1-B2, R13B1, R14B1, and R15B1-B3). Soil samples were 
collected at the following depth intervals, except where refusal was encountered: 

0 to 0.5 feet  5.0 to 5.5 feet 
1.0 to 1.5 feet   6.0 to 6.5 feet 
2.0 to 2.5 feet   7.0 to 7.5 feet 
3.0 to 3.5 feet  8.0 to 8.5 feet 
4.0 to 4.5 feet 
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4.0 INVESTIGATIVE METHODS 

4.1 Boring Location Rationale 

Soil boring locations were designated by Caltrans. The borings were advanced along the unpaved 
northbound and southbound SR17 shoulder, between the guardrail and the edge of the slope. Boring 
coordinates were determined using a differential global positioning system (GPS). The GPS equipment 
was used to locate the position of each boring with an error of no more than one meter. Boring 
coordinates are summarized in Table 1 and boring locations are depicted on the Site Plans, Figures 2-1 
through 2-14. 

4.2 Sampling Procedures 

Soil borings were advanced using hand auger methods. Soil samples were collected in polyethylene 
bags for total lead analyses, and stainless-steel tubes for CAM17 metals and petroleum hydrocarbons 
analyses. Sample containers were labeled and placed into a chilled cooler for transport to the 
laboratory. The soil samples were delivered to ATL for analytical testing under chain-of-custody 
(COC) documentation. 
 
Quality assurance/quality control (QA/QC) procedures performed during the field activities included 
decontamination of sampling equipment before each boring was advanced. The soil sampling 
equipment was cleansed between each boring by washing the equipment with an Alconox™ solution 
followed by a double rinse with deionized water. The borings were backfilled with the soil cuttings 
generated at each location. The decontamination water was discharged to the ground surface away from 
surface water bodies or storm drain inlets. The field sampling activities were performed under the 
supervision of Geocon's field manager. 

4.3 Laboratory Analyses 

ATL was instructed to homogenize the total lead soil samples prior to analysis in accordance with 
Contract 06A1141 requirements. The soil samples were analyzed for the following under a 48-hour 
turn-around-time (TAT): 
• 387 soil samples for total lead following United States Environmental Protection Agency (EPA) 

Test Method 6010B. 

• Ten randomly-selected soil samples for the following: 

- Title 22 (CAM17) metals using EPA Test Methods 6010B/7471A 

- Total Petroleum Hydrocarbons (TPH) as gasoline (TPHg), as diesel (TPHd), and as motor oil 
(TPHmo) using EPA Test Method 8015B(M) 

- Benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Test Method 8021B 
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• Sixty-nine soil samples with total lead concentrations greater than or equal to 50 mg/kg (i.e. ten 
times the lead STLC of 5.0 mg/l) were further analyzed for soluble WET lead by EPA Test 
Method 6010B. 

• Forty-three soil samples with soluble WET lead concentrations greater than the STLC of 5.0 mg/l 
and total lead concentrations exceeding 100 mg/kg were further analyzed for soluble TCLP lead 
using EPA Test Method 1311. This includes one sample (R15B1-0) with a total lead 
concentration equal to the TTLC of 1,000 mg/kg. 

• Forty-two randomly selected soil samples for soil pH by EPA Test Method 9045. 
 
QA/QC procedures were performed for each method of analysis with specificity for each analyte listed 
in the test method’s QA/QC. The laboratory QA/QC procedures included the following: 
• One method blank for every ten samples, batch of samples or type of matrix, whichever was more 

frequent.  

• One sample analyzed in duplicate for every ten samples, batch of samples or type of matrix, 
whichever was more frequent. 

• One spiked sample for every ten samples, batch of samples or type of matrix, whichever was more 
frequent, with the spike made at ten times the detection limit or at the analyte level. 

 
Prior to submitting the soil samples to the laboratory, the COC documentation was reviewed for 
accuracy and completeness. Reproductions of the laboratory reports and COC documentation are 
presented in Appendix A. 

5.0 FIELD OBSERVATIONS AND INVESTIGATIVE RESULTS 

5.1 Site Conditions 

Soil encountered during the advancement of borings generally consisted of loamy and silty sand to the 
maximum depth explored of approximately 8.5 feet. Groundwater was not encountered during the 
advancement of the soil borings. 

5.2 Soil Analytical Results 

The soil analytical results are presented in Tables 2 and 3 and are summarized as follows: 
• Total lead was reported in the soil samples at concentrations ranging from less than the laboratory 

reporting limit of 5 (<5) mg/kg to 1,000 mg/kg. 

• The following CAM17 metals, other than lead, were reported in the soil samples at concentrations 
less than ten times their respective STLCs: arsenic, barium, cadmium, chromium, cobalt, copper, 
molybdenum, nickel, selenium, vanadium, and zinc. Remaining CAM17 metals were not detected 
above their respective laboratory reporting limits. 

• Soluble WET lead was reported in the 69 soil samples analyzed at concentrations ranging from 
<0.25 to 290 mg/l, with 42 soil samples exceeding the lead STLC of 5.0 mg/l.  

• Soluble TCLP lead was reported in the 43 samples analyzed at concentrations ranging from <0.25 
to 6.4 mg/l, with one sample exceeding 5.0 mg/l. 
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• TPHg or BTEX were not detected in the samples above the laboratory reporting limits. 

• TPHd was reported in the samples at concentrations ranging from <1.0 to 310 mg/kg; TPHmo was 
reported at concentrations ranging from <1.0 to 950 mg/kg. 

• Soil pH values ranged from 3.8 to 8.3. 

5.3 Laboratory Quality Assurance/Quality Control 

We reviewed the analytical laboratory QA/QC data provided with the laboratory report. These data 
show acceptable non-detect results and surrogate recoveries for the method blanks and acceptable 
recoveries and relative percent differences (RPDs) for the matrix spikes and matrix spike duplicates 
(MS/MSDs), with some exceptions. The RPDs for several of the analyses were outside criteria, and 
surrogate recoveries were outside criteria for a number of the method blanks and MS/MSDs. However, 
the laboratory report indicated that the analytical batches were validated by the Laboratory Control 
Sample (LCS). Several samples required dilution due to sample matrix. 
 
Based on the laboratory QA/QC results, no additional qualification of the data presented herein is 
necessary, and the data are of sufficient quality for the purposes of this report. 

5.4 Statistical Evaluation for Lead Detected in Soil Samples 

Statistical methods were applied to the total lead data to evaluate: 1) the upper confidence limits 
(UCLs) of the arithmetic means of the total lead concentrations for each sampling depth within the 
sample populations; and 2) if an acceptable correlation between total and soluble lead concentrations 
exists that would allow the prediction of soluble lead concentrations based on calculated UCLs. The 
statistical methods used are discussed in a book entitled Statistical Methods for Environmental 
Pollution Monitoring, by Richard Gilbert (1987); in an EPA Technology Support Center Issue 
document entitled, The Lognormal Distribution in Environmental Applications, by Ashok Singh et. al., 
(December 1997); and in a book entitled An Introduction to the Bootstrap, by Bradley Efron and 
Robert J. Tibshirani (1993). 
 
The lead data for the Site were treated as nine sample populations for statistical evaluation. Sample 
populations are presented below, referencing retaining wall (RW) number, roadway direction (i.e., NB 
or SB), and PM location: 

A) RW1 borings (R1B1-B3); NB PM 6.04-6.13. 

B) RW2 borings (R2B1-B5); NB, PM 6.14-6.26. 

C) RW3 and RW4 borings (R3B1, R3B2, and R4B1-B5); SB PM 6.85-6.94/7.32-7.44. 

D) RW5 borings (R5B1-B4); NB PM 8.73-8.81. 

E) RW6 borings (R6B1-B4); NB PM 8.9-9.1. 

F) RW7, RW8, and RW9 borings (R7B1-B4, R8B1, and R9B1-B3); SB PM 9.11-9.26/9.7-9.9. 
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G) RW10 borings (R10B1-B4); NB PM 10.54-10.82. 

H) RW11, RW12, RW13, and RW14 borings (R11B1-B5, R12B1, R12B2, R13B1, and R14B1); 
NB PM 10.54-10.82/10.92-10.97. 

I) RW15 borings (R15B1-B3); NB PM 11.23-11.29. 

5.4.1 Calculating the UCLs for the Arithmetic Mean 

The upper one-sided 90% and 95% UCLs of the arithmetic mean are defined as the values that, when 
calculated repeatedly for randomly drawn subsets of site data, equal or exceed the true mean 90% and 
95% of the time, respectively. Statistical confidence limits are the classical tool for addressing 
uncertainties of a distribution mean. The UCLs of the arithmetic mean concentration are used as the 
mean concentrations because it is not possible to know the true mean due to the essentially infinite 
number of soil samples that could be collected from a site. The UCLs therefore account for 
uncertainties due to limited sampling data. As data become less limited at a site, uncertainties decrease, 
and the UCLs move closer to the true mean.  
 
Due to the number of soil samples collected at certain retaining wall locations, UCLs could not be 
calculated. A sample set consisting of at least five unique values is required for calculation of UCLs. 
Therefore, where UCLs were not calculated, we conservatively used the maximum reported total lead 
concentration to estimate predicted soluble lead values. 
 
Non-parametric bootstrap techniques used to calculate the UCLs are discussed in the previously 
referenced EPA document and in An Introduction to the Bootstrap. For those samples in which total 
lead was not detected at concentrations exceeding the laboratory reporting limit, a value equal to one-
half of the detection limit was used to calculate the total lead mean and establish minimum values. The 
lead statistics are included in Appendix B and are summarized in the following tables. 

Retaining Wall 1 – NB PM 6.04-6.13 

SAMPLE 
INTERVAL 

(feet) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 12 7.7 17 
1.0 to 1.5 88 44 160 
2.0 to 2.5 7.3 2.5 17 
3.0 to 3.5 4.4 2.5 6.1 
4.0 to 4.5 3.7 2.5 6.2 
5.0 to 5.5 2.5 2.5 2.5 
6.0 to 6.5 2.5 2.5 2.5 
7.0 to 7.5 5.7 5.3 6.1 
8.0 to 8.5 3.9 2.5 5.3 
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Retaining Wall 2 – NB PM 6.14-6.26 

SAMPLE 
INTERVAL 

(feet) 

TOTAL LEAD 
90%UCL 
(mg/kg) 

TOTAL LEAD 
95%UCL 
(mg/kg) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 76 85 46 13 150 
1.0 to 1.5 115 120 99 57 140 
2.0 to 2.5 648 708 451 5.8 880 
3.0 to 3.5 12 13 8.9 2.5 18 
4.0 to 4.5 Not Calculated Not Calculated 4.0 2.5 7.1 
5.0 to 5.5 Not Calculated Not Calculated 19 2.5 40 
6.0 to 6.5 Not Calculated Not Calculated 42 2.5 160 
7.0 to 7.5 Not Calculated Not Calculated 6.7 2.5 7.1 
8.0 to 8.5 Not Calculated Not Calculated 12.5 2.5 19 

 
 

Retaining Walls 3 and 4 – SB PM 6.85-6.94/7.32-7.44 

SAMPLE 
INTERVAL 

(feet) 

TOTAL LEAD 
90%UCL 
(mg/kg) 

TOTAL LEAD 
95%UCL 
(mg/kg) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 383 406 300 110 650 
1.0 to 1.5 156 172 102 61 330 
2.0 to 2.5 Not Calculated Not Calculated 5.7 2.5 18 
3.0 to 3.5 Not Calculated Not Calculated 4.6 2.5 8.5 
4.0 to 4.5 Not Calculated Not Calculated 12 2.5 34 
5.0 to 5.5 Not Calculated Not Calculated 3.3 2.5 5.3 
6.0 to 6.5 Not Calculated Not Calculated 6.0 2.5 23 
7.0 to 7.5 Not Calculated Not Calculated 3.3 2.5 5.4 
8.0 to 8.5 Not Calculated Not Calculated 7.2 2.5 19 
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Retaining Wall 5 – NB PM 8.73-8.81 

SAMPLE 
INTERVAL 

(feet) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 231 2.5 600 
1.0 to 1.5 15 2.5 39 
2.0 to 2.5 4.8 2.5 7.1 
3.0 to 3.5 3.3 2.5 5.7 
4.0 to 4.5 5.1 2.5 13 
5.0 to 5.5 5.9 2.5 6.7 
6.0 to 6.5 12 12 12 
7.0 to 7.5 2.5 2.5 2.5 

 

 

Retaining Wall 6 – NB PM 8.9-9.1 

SAMPLE 
INTERVAL 

(feet) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 56 5.5 160 
1.0 to 1.5 199 5.1 450 
2.0 to 2.5 29 6.1 56 
3.0 to 3.5 21 2.5 70 
4.0 to 4.5 26 2.5 89 
5.0 to 5.5 3.2 2.5 5.3 
6.0 to 6.5 4.9 2.5 12 
7.0 to 7.5 8.1 2.5 25 
8.0 to 8.5 2.5 2.5 2.5 
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Retaining Walls 7, 8, and 9 – SB PM 9.11-9.26/9.7-9.9 

SAMPLE 
INTERVAL 

(feet) 

TOTAL 
LEAD 

90%UCL 
(mg/kg) 

TOTAL LEAD 
95%UCL 
(mg/kg) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 206 226 136 25 500 
1.0 to 1.5 34 36 24 2.5 73 
2.0 to 2.5 47 51 31 2.5 100 
3.0 to 3.5 Not Calculated Not Calculated 6.1 2.5 23 
4.0 to 4.5 11 12 7.1 2.5 31 
5.0 to 5.5 13 14 9.0 2.5 24 
6.0 to 6.5 52 58 31 2.5 150 
7.0 to 7.5 17 18 11 2.5 37 
8.0 to 8.5 24 27 15 2.5 62 

 
 

Retaining Wall 10 – NB PM 10.54-10.82 

SAMPLE 
INTERVAL 

(feet) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 237 11 870 
1.0 to 1.5 90 5.7 200 
2.0 to 2.5 102 5.2 300 
3.0 to 3.5 23 6.3 43 
4.0 to 4.5 4.2 2.5 6.1 
5.0 to 5.5 2.6 2.5 3.0 
6.0 to 6.5 5.3 2.5 7.1 
8.0 to 8.5 5.4 5.1 6.0 
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Retaining Walls 11, 12 13, and 14 – NB PM 10.54-10.82/10.92-10.97 

SAMPLE 
INTERVAL 

(feet) 

TOTAL 
LEAD 

90%UCL 
(mg/kg) 

TOTAL 
LEAD 

95%UCL 
(mg/kg) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 254 269 199 34 360 
1.0 to 1.5 63 68 45 7.8 140 
2.0 to 2.5 24 26 19 2.5 51 
3.0 to 3.5 12 13 9.7 2.5 19 
4.0 to 4.5 15 16 11 2.5 34 
5.0 to 5.5 11 12 9.6 2.5 17 
6.0 to 6.5 16 18 11 2.5 40 
7.0 to 7.5 16 17 11 2.5 39 
8.0 to 8.5 13 14 9.4 2.5 26 

 

 

Retaining Wall 15 – NB PM 11.23-11.29 

SAMPLE 
INTERVAL 

(feet) 

TOTAL 
LEAD 
MEAN 
(mg/kg) 

TOTAL 
LEAD 

MINIMU
M 

 (mg/kg) 

TOTAL 
LEAD 

MAXIMUM 
(mg/kg) 

0 to 0.5 443 160 1,000 
1.0 to 1.5 42 30 60 
2.0 to 2.5 128 27 320 
3.0 to 3.5 30 2.5 73 
4.0 to 4.5 235 2.5 700 
5.0 to 5.5 38 2.5 96 
6.0 to 6.5 5.0 1.5 11 
7.0 to 7.5 32 2.5 88 
8.0 to 8.5 5.9 2.5 9.7 

 

5.4.2 Correlation of Total and Soluble Lead 

Total and corresponding soluble WET lead concentrations are bivariate data with a linear structure. 
This linear structure should allow for the prediction of soluble WET lead concentrations based on the 
maximum total lead concentrations and the UCLs calculated above in Section 5.4.1. 
 
To estimate the degree of interrelation between total and corresponding soluble WET lead values 
(x and y, respectively), the correlation coefficient [r] is used. The correlation coefficient is a ratio that 
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ranges from +1 to –1. A correlation coefficient of +1 indicates a perfect direct relationship between 
two variables; a correlation coefficient of –1 indicates that one variable changes inversely with relation 
to the other. Between the two extremes is a spectrum of less-than-perfect relationships, including zero, 
which indicates the lack of any sort of linear relationship at all. The correlation coefficient was 
calculated for the 69 (x, y) data points (i.e., soil samples analyzed for both total lead [x] and soluble 
WET lead [y]). The resulting coefficient of determination (r2) equaled 0.888, which yields a 
corresponding correlation coefficient (r) of 0.943. 
 
For the correlation coefficient that indicates a linear relationship between total and soluble WET lead 
concentrations, it is possible to compute the line of dependence or a best-fit line between the two 
variables. A least squares method was used to find the equation of a best-fit line (regression line) by 
forcing the y-intercept equal to zero since that is a known point. The equation of the regression line 
was determined to be y = 0.0751(x), where x represents total lead concentrations and y represents 
predicted soluble lead WET concentrations.  
 
This equation was used to estimate the expected WET soluble lead concentrations for the maximum 
total lead concentrations and the UCLs calculated in for samples collected from the Site (see Section 
5.4.1). Regression analysis results and a scatter plot depicting the (x, y) data points along with the 
regression line are included in Appendix B. The predicted soluble WET lead concentrations for the soil 
samples collected at the Site are summarized in Tables 5a through 5i. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Waste classifications are evaluated based on the 90% UCL of the lead content for the relevant 
excavation depths; this has historically been considered sufficient to satisfy a good faith effort by the 
EPA as discussed in SW-846. Risk assessment characterization is based on the 95% UCL of the lead 
content in the waste for the relevant depths; this is in accordance with the Risk Assessment Guidance 
for Superfund (RAGS) Volume 1 Documentation for Exposure Assessment. Per Caltrans, the 90% 
UCLs are to be used to evaluate onsite reuse and the 95% UCLs are to be used to evaluate offsite 
disposal. 

6.1 Predicted Waste Classifications 

Excavation scenarios for the retaining walls are presented in Tables 5a through 5i; summaries of ADL 
hazardous waste classifications for roadway and structural excavations are presented in Appendix C.  

6.1.1 Retaining Wall 1- NB PM 6.04-6.13 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the maximum total lead concentrations and the relationship 
between total and soluble WET lead for data collected at the Site. The total and soluble WET lead 
calculations are summarized in Table 5a. 

Maximum  

Excavation Depth 
Total Lead 

(mg/kg) 

Predicted 
WET Lead 

(mg/l) 
Waste 

Classification 

0 to 2.0 ft 89 6.6 Hazardous 
Underlying soil (2.0 to 8.5 ft) 6.5 0.5 Non-Hazardous 

 
Based on the data presented in the table above, soil excavated from the surface to a depth of 2.0 feet 
would be classified as a California hazardous waste since the maximum-predicted soluble WET lead 
concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste  
 
If excavated separately, the top 2.0 feet of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 3.0 feet or greater and the soil is 
managed as a whole, the excavated soil would not be considered a California hazardous waste because 
the predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

Santa Cruz 17 Guardrail Upgrades, Task Order No. 70  Caltrans Contract 06A1141, EAs 05-0L7601 and 05-0L7001 
Project No. S9200-06-70 - 13 - April 29, 2009 



6.1.2 Retaining Wall 2 – NB PM 6.14-6.26 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the calculated UCLs or maximum total lead concentrations 
and the relationship between total and soluble WET lead for data collected at the Site. The total and 
soluble WET lead calculations are summarized in Table 5b. 

90% UCL/Maximum 95% UCL/Maximum  

Excavation Depth 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Waste 
Classification 

0 to 3.0 ft 280 21 304 23 Hazardous 
Underlying soil (3.0 to 8.5 ft) 41 3.1 41 3.1 Non-Hazardous 
 
Based on the data presented in the table above, soil excavated from the surface to a depth of 3.0 feet 
would be classified as a California hazardous waste since the predicted soluble WET lead 
concentrations are greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
 
If excavated separately, the top 3.0 feet of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 20 feet or greater and the soil is 
managed as a whole, the excavated soil would not be considered a California hazardous waste because 
the predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.1.3 Retaining Walls 3 and 4 – SB PM 6.85-6.94/7.32-7.44 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the calculated UCLs or maximum total lead concentrations 
and the relationship between total and soluble WET lead for data collected at the Site. The total and 
soluble WET lead calculations are summarized in Table 5c. 

90% UCL 95% UCL  

Excavation Depth 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Waste 
Classification 

0 to 2.0 ft 270 20 289 22 Hazardous 
Underlying soil (2.0 to 8.5 ft) 16 1.2 16 1.2 Non-Hazardous 
 
Based on the data presented in the table above, soil excavated from the surface to a depth of 2.0 feet 
would be classified as a California hazardous waste since the predicted soluble WET lead 
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concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
 
If excavated separately, the top 2.0 feet of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 11 feet or greater and the soil is 
managed as a whole, the excavated soil would not be considered a California hazardous waste because 
the predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.1.4 Retaining Wall 5 – NB PM 8.73-8.81 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the maximum total lead concentrations and the relationship 
between total and soluble WET lead for data collected at the Site. The total and soluble WET lead 
calculations are summarized in Table 5d. 

Maximum  

Excavation Depth 
Total Lead 

(mg/kg) 

Predicted 
WET Lead 

(mg/l) 
Waste 

Classification 

0 to 1.0 ft 600 45 Hazardous 
Underlying soil (1.0 to 7.5 ft) 12 0.9 Non-Hazardous 

 
Based on the data presented in the table above, soil excavated from the surface to a depth of 1.0 foot 
would be classified as a California hazardous waste since the maximum-predicted soluble WET lead 
concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
 
If excavated separately, the top 1.0 foot of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 11 feet or greater and the soil is 
managed as a whole, the excavated soil would not be considered a California hazardous waste because 
the predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.1.5 Retaining Wall 6 – NB PM 8.9-9.1 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the maximum total lead concentrations and the relationship 
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between total and soluble WET lead for data collected at the Site. The total and soluble WET lead 
calculations are summarized in Table 5e. 

 

Maximum  

Excavation Depth 
Total Lead 

(mg/kg) 

Predicted 
WET Lead 

(mg/l) 
Waste 

Classification 

0 to 2.0 ft 305 23 Hazardous 
Underlying soil (2.0 to 8.5 ft) 37 2.8 Non-Hazardous 

 
Based on the data presented in the table above, soil excavated from the surface to a depth of 2.0 feet 
would be classified as a California hazardous waste since the maximum-predicted soluble (WET) lead 
concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
 
If excavated separately, the top 2.0 feet of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 14 feet or greater and the soil is 
managed as a whole, the excavated soil would not be considered a California hazardous waste because 
the predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.1.6 Retaining Walls 7, 8 and 9 – SB PM 9.11-9.26/9.7-9.9 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the calculated UCLs or maximum total lead concentrations 
and the relationship between total and soluble WET lead for data collected at the Site. The total and 
soluble WET lead calculations are summarized in Table 5f. 

90% UCL 95% UCL  

Excavation Depth 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Waste 
Classification 

0 to 1.0 ft 207 16 226 17 Hazardous 
Underlying soil (1.0 to 8.5 ft) 28 2.1 30 2.3 Non-Hazardous 
 
Based on the data presented in the table above, soil excavated from the surface to a depth of 1.0 foot 
would be classified as a California hazardous waste since the predicted soluble (WET) lead 
concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
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If excavated separately, the top 1.0 foot of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 5 feet or greater and the soil is managed 
as a whole, the excavated soil would not be considered a California hazardous waste because the 
predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.1.7 Retaining Wall 10 – NB PM 10.54-10.82 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the maximum total lead concentrations and the relationship 
between total and soluble WET lead for data collected at the Site. The total and soluble WET lead 
calculations are summarized in Table 5g. 

Maximum  

Excavation Depth 
Total Lead 

(mg/kg) 

Predicted 
WET Lead 

(mg/l) 
Waste 

Classification 

0 to 3.0 ft 457 34 Hazardous 
Underlying soil (3.0 to 8.5 ft) 12 0.9 Non-Hazardous 

 
Based on the data presented in the table above, soil excavated from the surface to a depth of 3.0 feet 
would be classified as a California hazardous waste since the maximum-predicted soluble (WET) lead 
concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
 
If excavated separately, the top 3.0 feet of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 23 feet or greater and the soil is 
managed as a whole, the excavated soil would not be considered a California hazardous waste because 
the predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.1.8 Retaining Walls 11, 12, 13, and 14 – NB PM 10.54-10.82/10.92-10.97 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the maximum total lead concentrations and the relationship 
between total and soluble WET lead for data collected at the Site. The total and soluble WET lead 
calculations are summarized in Table 5h. 
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90% UCL 95% UCL  

Excavation Depth 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Total Lead 
(mg/kg) 

Predicted 
WET Lead 

(mg/l) 

Waste 
Classification 

0 to 1.0 ft 255 19 269 20 Hazardous 
Underlying soil (1.0 to 8.5 ft) 21 1.6 22 1.7 Non-Hazardous 
 
Based on the data presented in the table above, soil excavated from the surface to a depth of 1.0 foot 
would be classified as a California hazardous waste since the maximum-predicted soluble (WET) lead 
concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
 
If excavated separately, the top 1.0 foot of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 6 feet or greater and the soil is managed 
as a whole, the excavated soil would not be considered a California hazardous waste because the 
predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.1.9 Retaining Wall 15 – NB PM 11.23-11.29 

The following table summarizes the predicted soluble WET lead concentrations and the waste 
classification for excavated soil based on the maximum total lead concentrations and the relationship 
between total and soluble WET lead for data collected at the Site. The total and soluble WET lead 
calculations are summarized in Table 5i. 

Maximum  

Excavation Depth 
Total Lead 

(mg/kg) 

Predicted 
WET Lead 

(mg/l) 
Waste 

Classification 

0 to 6.0 ft 375 28 Hazardous 
Underlying soil (6.0 to 8.5 ft) 36 2.7 Non-Hazardous 

 
Based on the data presented in the table above, soil excavated from the surface to a depth of 6.0 feet 
would be classified as a California hazardous waste since the maximum-predicted soluble (WET) lead 
concentration is greater than the lead STLC of 5.0 mg/l. Based on the soluble TCLP lead 
concentrations, soil will not be classified as a RCRA hazardous waste. 
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If excavated separately, the top 6.0 feet of soil should be either 1) managed and disposed as a 
California hazardous waste or 2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria. 
 
If soil excavations extend from the ground surface to depths of 40 feet or greater and the soil is 
managed as a whole, the excavated soil would not be considered a California hazardous waste because 
the predicted soluble WET lead concentration is less than the STLC of 5.0 mg/l (see Appendix C). 

6.2 Other CAM 17 Metals 

Based on the total CAM17 metals concentrations, with the exception of lead, soil excavated from the 
Site would not be considered a hazardous waste. 
 
The CAM17 metals concentrations in soil were compared to ESLs (SFRWQCB, May 2008, Table A) 
and with published background levels typically found in California soils as presented in 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). Reported 
arsenic concentrations were between <1.0 and 4.7 mg/kg, exceeding the residential land use ESL of 
0.39 mg/kg and the commercial/industrial land use ESL of 1.6 mg/kg for shallow soil (≤3 meters; 
SFRWQCB, Table A). Cadmium was reported above the laboratory reporting limit of 1.0 mg/kg in two 
samples at concentrations of 2.0 and 4.7 mg/kg, which exceeds the residential land use ESL of 1.7 
mg/kg. In addition, vanadium was detected in the soil samples at concentrations between 2.7 and 52 
mg/kg, exceeding the residential land use ESL of 16 mg/kg for shallow soil. 
 
The average and maximum arsenic, cadmium, and vanadium concentrations, ESLs, and published 
background concentrations are summarized in the table below: 

Metal Mean Maximum Residential 
ESL 

Commercial/ 
Industrial 

ESL 

PUBLISHED 
BACKGROUND 

MEAN1

PUBLISHED 
BACKGROUND 

RANGE 1

Arsenic 2.6 4.7 0.39 1.6 3.5 0.6 to 11.0 
Cadmium 1.1 4.7 1.7 7.4 0.36 0.05 to 1.70 
Vanadium 21 52 16 200 112 39 to 288 

Concentrations reported in milligrams per kilogram (mg/kg); 1 Kearney Foundation of Soil Science, March 1996 
 
The mean and maximum reported concentrations of arsenic for soil samples collected at the Site are 
greater than the ESLs; however are within the published background concentration range. The 
SFRWQCB November 2007 Update to Environmental Screening Levels (ESLs) Technical Document 
states that ambient background concentrations of arsenic typically exceed risk-based screening levels. 
In such instances, it may be more appropriate to compare site data to regionally specific established 
background levels (e.g., Kearney Foundation of Soil Science, 1996). 
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The maximum concentration of cadmium in the site soil samples is greater than the residential land use 
ESL and the published background range. However, the calculated mean cadmium concentration is less 
than the residential land use ESL and within the published background range. The mean and maximum 
reported vanadium concentrations in the soil samples collected at the Site are greater than the 
residential land use ESL, however are less than both the commercial/industrial land use ESL and 
published background mean concentration. 
 
Based on the maximum reported arsenic, cadmium, and vanadium concentrations, and comparisons to 
ESLs and the published background concentrations, offsite reuse or disposal of soil may be restricted 
based on metals content, depending on proposed use. 

6.3 Petroleum Hydrocarbon Compounds 

Two samples had reported concentrations of TPHd and TPHmo greater than their respective ESLs. 
Specifically, TPHd was reported in samples R2B4-2 and R7B1-0 at concentrations of 140 mg/kg and 
310 mg/kg, respectively, exceeding the residential and commercial/industrial land use ESL of 83 
mg/kg. TPHmo was reported in samples R2B4-2 and R7B1-0 at concentrations of 570 mg/kg and 950 
mg/kg, respectively, exceeding the residential land use ESL of 370 mg/kg. However, reported TPHmo 
concentrations are below the commercial/industrial land use ESL of 2,500 mg/kg. 
 
Based on the maximum reported TPHd and TPHmo concentrations and comparisons to ESLs, offsite 
reuse or disposal of soil may be restricted, depending on proposed use. 

6.4 Worker Protection 

Per Caltrans’ requirements, the contractor(s) should prepare a project-specific lead compliance plan 
(CCR Title 8, Section 1532.1, the “Lead in Construction” standard) to minimize worker exposure to 
lead-impacted soil. The plan should include protocols for environmental and personnel monitoring, 
requirements for personal protective equipment, and other health and safety protocols and procedures for 
the handling of lead-impacted soil. 
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7.0 REPORT LIMITATIONS 

This report has been prepared exclusively for Caltrans. The information contained herein is only valid 
as of the date of the report and will require an update to reflect additional information obtained.  
 
This report is not a comprehensive site characterization and should not be construed as such. The 
findings as presented in this report are predicated on the results of the limited sampling and laboratory 
testing performed. In addition, the information obtained is not intended to address potential impacts 
related to sources other than those specified herein. Therefore, the report should be deemed conclusive 
with respect to only the information obtained. We make no warranty, express or implied, with respect 
to the content of this report or any subsequent reports, correspondence or consultation. We strived to 
perform the services summarized herein in accordance with the local standard of care in the geographic 
region at the time the services were rendered. 
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ITEM QTY / 
DWG

PART DESCRIPTION SPECIFICATION DWG #

1 1 TRANSITION NA B021002
2 1 STATIONARY SIDE HINGE NA C010206
3 1 MASTER PIN NA A021116
4 1 HINGE COVER ASSY, STEEL, SAFEGUARD NA B040647
5 4 HINGE MOUNT STRAP NA B020514
6 2 HINGE MOUNT STRAP, LOWER NA B020515
7 1 SHEAR PLATE NA B011229
8 2 THREADED CONNECTING ROD NA B020226
9 6 HEX BOLT 3/4"-10 HX HD X 2 1/2", A325, GALV. 2001398

10 6 HEX NUT 3/4"-10, GR2, GALV. 2001399
11 12 FLAT WASHER 3/4" FLAT RD, GALV. 2001380
12 12 HEX BOLT 5/8"-11 HX HD X 2.0", GR2, GALV. 2001205
13 16 FLAT WASHER 5/8" FLAT RD, GALV. 2000118
14 4 HEX NUT, 5/8" 5/8-11, GR2, GALV 2000134
15 4 HEX NUT 1 1/8" UNC, OVERSIZED , GR2, 2001404
16 4 WASHER 1 1/8" FLAT ROUND, GALV. 2001405
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