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1. INTRODUCTION

Caltrans has authorized Ninyo and Moore to conduct a lead site investigation of proposed

soundwalls located along the 110 Freeway from Sepulveda Boulevard to the 223rd Street Over-

crossing. The purpose of the lead site investigation was to evaluate surface and subsurface soil at

the proposed soundwall locations for concentrations of aerially deposited lead (ADL) that may

exceed acceptable regulatory limits on the California Department of Transportation (Caltrans)

right-of-way. The information obtained from the limited soil sampling and laboratory testing was

used to determine the method of re-use or disposal of soil excavated during the proposed con-

struction at the site. The data was also used to inform Caltrans of potential health and safety

issues for workers at the site during construction activities. A prework task order meeting took

place February 26, 2001. Ninyo and Moore prepared a health and safety plan a copy of which

was included in our final work plan dated March 14, 2001.

2. INVESTIGATIVE SUMMARY

Ninyo & Moore collected soil samples at proposed soundwall locations from landscaped shoul-

ders along northbound (NB) and southbound (SB) sides of Route 110 (Rte. 110) in Los Angeles

County (Figure 1). Soil samples were collected at the surface, 0.3 meter, 0.61 meter, and 0.91

meter below surface grade (bsg) at 21 locations. Five of the 80 soil samples collected contained

concentrations of lead which exceeded the California Total Threshold Limit Concentration

(TTLC) for lead, or 1,000 milligrams per kilogram (mg/kg). Seven soil samples exceeded the

350-mg/kg limit provided in the September 22, 2000 California Environmental Protection

Agency (Cal/EPA) Department of Toxic Substances Control (DTSC) variance to Caltrans Dis-

trict 7 (variance). Thirty soil samples contained concentrations of lead less than the TTLC, but

more than 10 times the California Soluble Threshold Limit Concentration (STLC) for lead, five

milligrams per liter (mg/l). These 30 soil samples were analyzed for soluble lead by the Waste

Extraction Test (WET). Seventeen of these samples contained more than 5 mg/l of soluble lead.

Each of these 17 samples was subsequently analyzed for soluble lead using the de-ionized water

(DI-WET) extraction. Two of the 17 samples contained more than 0.5 mg/l lead using the DI-

WET method.
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3. PROJECT DESCRIPTION

3.1. Site Description

The site is located at the Rte. 110 freeway between the Sepulveda Boulevard Overcrossing

(KP/MP: 8.77/5.45) and the 223rd Street Overcrossing (KP/MP: 10.49/6.52) in Los Angeles

County. The site length is approximately 0.75 mile on the NB direction and 0.45 mile on the

SB direction. The Lead Site Investigation (LSI) evaluated the presence of lead at seven pro-

posed soundwall locations on the NB and SB directions of Rte. 110.

The seven soundwall locations are described as follows:

Northbound (NB) Direction

•  SW-147: The wall starts at station 146+83.70 (approximately 24m from gore nose of
NB Sepulveda Boulevard on ramp) and ends at station 152+40 (approximately 260m
south of 228th Street Overcrossing). The wall will be constructed 2.1m from the existing
concrete gutter and 3m from existing edge of travel way (ETW).

•  SW-150: The wall starts at station 152+20 (approximately 280m south of 228th Street
Overcrossing) and ends at station 153+90.93 (approximately 120m south of 228th Street
Overcrossing). The wall will be constructed at the right-of-way (R/W) line, approxi-
mately 0.61m from the existing fence line (toward the freeway side) above the existing
embankment slope.

•  SW-155: The wall starts at station 155+33.70 (approximately at 228th Street Over-
crossing northeast abutment) and ends at station 157+30 (approximately 230m north of
228th Street Overcrossing). The wall will be constructed at the R/W line, approximately
0.61m from the existing fence line (toward the freeway side) above the existing em-
bankment slope.

•  SW-158: The wall starts at station 158+30 (approximately 290m south of 223rd Street
Overcrossing) and ends at station 161+20 (approximately at 223rd Street Overcrossing
southeast abutment). The wall will be constructed at the R/W line, approximately 0.61m
from the existing fence line (toward the freeway side) above the existing embankment
slope.

Southbound (SB) Direction

•  SW-151: The wall starts at station 151+50.70 (approximately 370m south of 228th

Street Overcrossing) and ends at station 152+82.89 (approximately 240m south of 228th
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Street Overcrossing). The wall will be constructed 2.1m from the existing concrete gut-
ter and 3m from existing ETW.

•  SW-152: The wall starts at station 152+62.89 (approximately 260m south of 228th

Street Overcrossing) and ends at station 155+17.5 (approximately at 228th Street Over-
crossing southwest abutment). The wall will be constructed at the R/W line,
approximately 0.61m from the existing fence line (toward the freeway side) above the
existing embankment slope.

•  SW-156: The wall starts at station 155+34.29 (approximately at 228th Street Over-
crossing northwest abutment) and ends at station 158+56.50 (approximately 260m south
of 223rd Street Overcrossing). The wall will be constructed at the R/W line, approxi-
mately 0.61m from the existing fence line (toward the freeway side) above the existing
embankment slope.

3.2. Purpose

The purpose of the Task Order (TO) was to evaluate surface and subsurface soil at the pro-

posed soundwall locations for concentrations of ADL, that may exceed acceptable

regulatory limits on the Caltrans right-of-way.

3.3. Limitations

The LSI was conducted in accordance with Contract No. 43A0012, Task Order No.

07-020480-8E, and our work plan dated March 14, 2001.

The environmental services described in this report have been conducted in general accor-

dance with current regulatory guidelines and the standard-of-care exercised by

environmental consultants performing similar work in the project area. No warranty, ex-

pressed or implied, is made regarding the professional opinions presented in this report.

Please note that this study did not include an evaluation of geotechnical conditions or poten-

tial geologic hazards.

This document is intended to be used only in its entirety. No portion of the document, by it-

self, is designed to completely represent any aspect of the project described herein. Ninyo &

Moore should be contacted if the reader requires any additional information or has questions

regarding the content, interpretations presented, or completeness of this document.
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Our conclusions, recommendations and opinions are based on an analysis of the observed

site conditions and the referenced literature. It should be understood that the conditions of a

site can change with time as a result of natural processes or the activities of man at the sub-

ject site or nearby sites. In addition, changes to the applicable laws, regulations, codes, and

standards of practice may occur due to government action or the broadening of knowledge.

The findings of this report may, therefore, be invalidated over time, in part or in whole, by

changes over which Ninyo & Moore has no control.

4. INVESTIGATIVE METHODS

Work procedures were conducted in accordance with Task Order No. 07-020480-8E and our

work plan dated March 14, 2001.

4.1. Hand Auger Sampling

Ninyo & Moore hand augured 21 soil borings at the approximate locations shown on Fig-

ures 2 through 5.

Soil samples were collected at the surface, 0.3m, 0.61m and 0.91m bsg at each boring. Col-

lapsing sand or large cobbles were encountered in two hand auger locations, E8-147-5 and

E8-156-4. As a result, soil samples were not collected at 0.3m, 0.61m, or 0.91m in E8-147-

5, and no soil sample was collected from 0.91m in E8-156-4.

4.2. Sample Analysis

Soil samples were transferred under chain-of-custody protocol to Associated Laboratories,

Inc. (Associated) of Orange, California. Eighty soil samples were submitted to the labora-

tory for chemical analysis of total lead (TTLC) by EPA test method 7420. Thirty soil

samples containing lead at concentrations greater than 50 mg/kg and less than 1,000 mg/kg

total lead were further analyzed for soluble lead (STLC) by EPA Test Method 7240 follow-

ing a citric acid extraction (Title 22 extraction). Seventeen of the 30 samples containing

soluble lead at concentrations exceeding the STLC of 5.0 mg/l were further analyzed for
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soluble lead following a DI-WET extraction by DTSC method. Five samples containing to-

tal lead exceeding lead concentrations of 1,000 mg/kg were analyzed for lead using Toxicity

Characteristic Leaching Procedure (TCLP) EPA Method 1311. Nine samples (10 percent of

the soil samples) were analyzed for pH by EPA Test Method 9045. The laboratory results are

included in Table 1.

4.3. Global Positioning System (GPS) Data

Hand Auger location data (latitude and longitude) and soil sample analytical data were en-

tered into the Caltrans Haz Geographical Information Systems (GIS) excel spreadsheets and

are included in Appendix B.

5. INVESTIGATIVE RESULTS AND FIELD OBSERVATIONS

Soil sample analytical results are summarized in Table 1. Five of the 80 soil samples contained

total lead at concentrations greater than 1,000 mg/kg. These lead concentrations are considered

hazardous according to the California Code of Regulations (CCR), Title 22. Seven of the 80 soil

samples contained lead at concentrations exceeding 350 mg/kg, the limit provided by the vari-

ance.

Thirty of the 80 soil samples collected contained total lead greater than 50 mg/kg and less than

1,000 mg/kg (Table 1). When analyzed for soluble lead (WET), 17 of 30 samples contained con-

centrations of soluble lead exceeding 5 mg/l. These 17 samples were additionally analyzed for

soluble lead using the DI-WET extraction. Two of the 17 samples (8E-147-4-3 and 8E-147-6-SF)

contained concentrations greater than 0.5 mg/l lead by the DI-WET method. All samples with

TTLC greater than 1,000 mg/kg were analyzed for lead using TCLP. TCLP concentrations

ranged from under the laboratory detection limit (<0.1 mg/l) to 1.01 mg/l.

The pH of the nine samples analyzed ranged from 7.27 to 8.73.

Soil encountered during the investigation consisted primarily of silty sand.
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5.1. Northbound Direction

Of 13 surface samples, two contained concentrations of total lead greater than 350 mg/kg;

these same samples also contained more that 1,000 mg/kg total lead. Nine of 13 surface

samples contained concentrations of total lead greater than 50 and less than 1,000 mg/kg.

Eight of these nine samples contained concentrations of soluble lead greater than 5 mg/l. Of

these eight, one contained a concentration of soluble (DI) lead greater than 0.5 mg/l.

Of 12 0.3 meter samples, none contained greater than 1,000 mg/kg total lead; one contained

greater than 350 mg/kg total lead. Seven of 12 samples contained concentrations of total

lead greater than 50 and less than 1,000 mg/kg total lead. Of these seven, four contained

greater than 5.0 mg/l of soluble lead and one of these four contained a concentration of solu-

ble (DI) lead greater than 0.5 mg/l.

Of 12 0.61 meter samples, one sample contained greater than 350 mg/kg and 1,000 mg/kg of

total lead. Two of 12 samples contained greater than 50 and less than 1,000 mg/kg of total

lead. Of these two, one contained more that 5 mg/l of soluble lead with one analysis pend-

ing. The one sample analyzed for soluble lead contained less than 0.5 mg/l of soluble (DI)

lead.

Of 12 0.91 meter samples, none contained greater than 1,000 mg/kg total lead; one con-

tained greater than 350 mg/kg lead. Of 12 samples, four contained between 50 and 1,000

mg/kg lead. Of these four, none contained greater than 5 mg/l soluble lead.

5.2. Southbound Direction

Of eight surface samples, two contained greater than 350 and 1,000 mg/kg total lead. Of

eight samples, four contained between 50 and 1000 mg/kg total lead. Of these four, two

contained greater than 5 mg/l soluble lead. Of these two, both contained less than 0.5 mg/l

soluble (DI) lead.
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Of eight 0.3 meter samples no samples contained greater than 350 mg/kg total lead. Three

sample contained between 50 and 1000 mg/kg total lead. Of these three, one contained more

than 5 mg/l soluble lead; this sample also contained 0.5 mg/l soluble (DI) lead.

Of eight 0.61 meter samples, none contained greater than 350 mg/kg total lead. One of eight

samples contained between 50 and 1,000 mg/kg lead. This sample contained less than 5 mg/l

soluble lead.

Of seven 0.7 meter samples, none contained more than 50 mg/kg lead.

6. STATISTICAL EVALUATION

The data analysis package is presented in Appendix C. Per your June 13, 2001 discussion with

Mr. Frank Gugger of Ninyo & Moore, our statistical analyses was performed on five sets of

soundwalls as shown on Tables 1 and 2. Per your May 10, 2001 comments to our draft report, we

initially combined all depth layers for statistical analyses. If the resulting upper confidence limits

of the mean concentration (UCLs) exceeded the regulatory limits, the first layer (surface) was

removed and the statistical analyses re-run on the remaining layers. As required by the TO, 90

percent and 95 percent UCLs were calculated using procedures outlined in Chapter 9 of EPA’s

SW-846 rather than the Supplemental Guidance to RAGS method described in the contract.

As shown on Figures C-1 and C-2, the correlation coefficient between total and soluble concen-

trations was 0.3268 for the NB side and 0.4591 for the SB side. Samples analyzed from NB

borings 8E-147-1 and 8E-147-2 seem to belong to another sample population. These four sam-

ples have not been taken into the correlation calculation. Sample 8E-147-6-SF (NB) was

identified as an outlier and not used for the correlation calculation.

The correlation function between total lead and soluble lead for the NB side was y = 0.0468x and

for the SB side y = 0.0355x (Figures C-1 and C-2).

Due to the low correlation coefficient, Ninyo & Moore asked the laboratory to review their sam-

ple preparation procedures. The laboratory assured Ninyo & Moore that Caltrans requirements,
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specifically those describing homogenization of sample and aliquot prior to testing, were adhered

to and that the total and soluble lead results are considered valid.

The analytical data are summarized in Tables C-1 through C-6. The upper, boxed portions of Ta-

bles C-1 through C-6 are the subsets of data for the NB and SB directions at each depth, and for

the combined data in each location.

Inspection of the entire data set showed that the data were not normally distributed, but were

skewed to the right. A normal distribution histogram is shown in Figure C-2 in Appendix C. In

general, first the mean and variance of the total lead results for each data set were calculated.

These values are shown in Tables C-1 through C-6 on the second and third lines under the bold

“total lead” heading. In all, the mean was less than the variance. For the total lead concentrations,

the difference between the mean and variance was generally one to several orders of magnitude.

In accordance with SW-846, the data were transformed with an arcsine transformation and the

subsequent calculations were done with the transformed data. To transform the data, first the data

were converted to percentages in accordance with SW-846. The converted data are listed in the

upper, boxed section of the tables under the heading “total lead, % of maximum” (for these ta-

bles, 1.000 represents 100 percent).

The arcsine-transformed data are listed in the right column of the boxed portion of each table.

Statistical “t” values were established for 90 percent and 95 percent UCLs based on the degrees

of freedom of each data set, and 90 percent and 95 percent UCLs were calculated for each data

set. The calculated values were “back transformed” to convert them to concentration values.

These are listed at the bottom of each of the tables.

For the 90 percent and 95 percent UCLs of total lead, the corresponding soluble concentrations

of lead were estimated using the correlation shown in Figure C-1.

The results of the statistical analyses are summarized as follows:
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Table T1 – Summary of Statistical Analyses

Total Lead Soluble Lead

Section NB/SB Depth
Meters

90% UCL
mg/kg

95% UCL
mg/kg

90% UCL
mg/l

95% UCL
mg/l

Soundwall 147 NB Surface to 0.91* 855 939 40 44
Soundwall 150 and 155 NB Surface to 0.91 52 57 2.4 2.7

Soundwall 158 NB Surface to 0.91 131 142 6 7
Soundwall 151 and 152 SB Surface 5999 6665 213 237
Soundwall 151 and 152 SB 0.15 to 0.91 82 92 2.9 3.3

Soundwall 156 SB Surface to 0.91 35 39 1.2 1.4
Notes:
NB = Northbound side of freeway
SB = Southbound side of freeway
* Total lead concentrations also exceed 350 mg/kg with surface layer excluded.

7. DATA EVALUATION AND DISCUSSION

Based upon the analytical results and subsequent statistical analysis, we have concluded the fol-

lowing:

Northbound

•  The mean concentration (90 and 95 percent UCL) of lead in soil from the surface to 0.91
meters exceeds 350 mg/kg for soundwall 147. The mean concentration (90 and 95 percent
UCL) of lead in soil at soundwall 150/155 and soundwall 158 (surface to 0.91 meter) is less
than 350 mg/kg.

Southbound

•  The mean concentration (90 and 95 percent UCL) of total lead in soil at the surface at
soundwall 151/152 is greater than 350 mg/kg. The mean concentration (90 and 95 percent
UCL) of total lead from 0.3 to 0.91 at soundwall 151/152 and at all depths at soundwall 156
is less than 350 mg/kg.

All soil pH results were greater than 5.0.
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TCLP concentrations for samples containing total lead greater than 1,000 mg/kg ranged from not

detected to 1.01 mg/l.

8. RECOMMENDATIONS

Based on the findings of this study, we present the following recommendations in accordance

with the variance:

Table T2 – Recommendations

Location Depth
Meters

Soil
Type Recommended Handling

Soundwall 147 Surface to 0.91 Z-2 Hazardous, Class 1 Disposal Site, all other Title 22
CCR requirements apply.

Soundwall 150 and 155 Surface to 0.91 X Non-hazardous, no restriction.
Soundwall 158 Surface to 0.91

Y

Hazardous, variance applies. Use material on job-site,
beneath soft or hard cover. Place at minimum of 5 feet
above maximum water table elevation and cover with
at least 1 foot non-hazardous soil.

Soundwall 151 and 152 Surface Z-2 Hazardous, Class 1 Disposal Site, all other Title 22
CCR requirements apply.

Soundwall 151 and 152 0.15 to 0.91 X Non-hazardous, no restriction.

Soundwall 156 Surface to 0.91 X Non-hazardous, no restriction.
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TABLE 1 - SOIL SAMPLE RESULTS

Contractor
Borehole ID

Sample
No.

Sample 
Depth
Meters

Total 
Lead
mg/kg

Method 
Detection

Limit
mg/kg

Soluble 
Lead
mg/l

Method
Detection

Limit         
mg/l

DI-WET 
Lead 
mg/l

Method
Detection

Limit            
mg/l

TCLP 
Lead 
mg/L

Method
Detection

Limit            
mg/l

pH

Northbound

8E-147-1 8E-147-1-SF 0 1,500.0 50.0 -- -- -- -- 0.39 0.1 --

8E-147-1 8E-147-1-3 0.3 811.0 50.0 5.73 0.2 ND 0.2 -- -- --

8E-147-1 8E-147-1-6 0.61 2,000.0 50.0 -- -- -- -- 0.5 0.1 --

8E-147-1 8E-147-1-9 0.91 602.0 50.0 3.04 0.2 -- -- -- -- --

8E-147-2 8E-147-2-SF 0 346.0 10.0 1.30 0.2 -- -- -- -- --

8E-147-2 8E-147-2-3 0.3 177.0 10.0 1.28 0.2 -- -- -- -- --

8E-147-2 8E-147-2-6 0.61 21.8 10.0 -- -- -- -- -- -- --

8E-147-2 8E-147-2-9 0.91 41.4 10.0 -- -- -- -- -- -- --

8E-147-3 8E-147-3-SF 0 237.0 10.0 10.7 2.0 ND 0.2 -- -- --

8E-147-3 8E-147-3-3 0.3 155.0 10.0 5.60 0.2 ND 0.2 -- -- 8.37

8E-147-3 8E-147-3-6 0.61 219.0 10.0 6.81 0.2 ND 0.2 -- -- --

8E-147-3 8E-147-3-9 0.91 74.8 10.0 0.78 0.2 -- -- -- -- --

8E-147-4 8E-147-4-SF 0 340.0 10.0 13.9 2.0 ND 0.2 -- -- --

8E-147-4 8E-147-4-3 0.3 218.0 10.0 26.6 2.0 0.60 0.2 -- -- --

8E-147-4 8E-147-4-6 0.61 262.0 10.0 11.5 2.0 ND 0.2 -- -- 8.54

8E-147-4 8E-147-4-9 0.91 63.2 10.0 1.5 0.2 -- -- -- -- --

8E-147-5 8E-147-5-SF 0 2,730.0 100.0 -- -- -- -- 1.01 0.1 --

8E-147-6 8E-147-6-SF 0 334.0 50.0 76.5 2.0 0.96 0.2 -- -- --

8E-147-6 8E-147-6-3 0.3 98.0 10.0 3.52 0.2 -- -- -- -- --

8E-147-6 8E-147-6-6 0.61 43.8 10.0 -- -- -- -- -- -- --

8E-147-6 8E-147-6-9 0.91 44.8 10.0 -- -- -- -- -- -- 8.31

8E-150-1 8E-150-1-SF 0 42.4 10.0 -- -- -- -- -- -- --

8E-150-1 8E-150-1-3 0.3 33.8 10.0 -- -- -- -- -- -- --

8E-150-1 8E-150-1-6 0.61 24.7 10.0 -- -- -- -- -- -- --

2914-1t-rev 1
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TABLE 1 - SOIL SAMPLE RESULTS

Contractor
Borehole ID

Sample
No.

Sample 
Depth
Meters

Total 
Lead
mg/kg

Method 
Detection

Limit
mg/kg

Soluble 
Lead
mg/l

Method
Detection

Limit         
mg/l

DI-WET 
Lead 
mg/l

Method
Detection

Limit            
mg/l

TCLP 
Lead 
mg/L

Method
Detection

Limit            
mg/l

pH

8E-150-1 8E-150-1-9 0.91 22.3 10.0 -- -- -- -- -- -- --

8E-155-1 8E-155-1-SF 0 113.0 10.0 7.77 0.2 0.25 0.2 -- -- --

8E-155-1 8E-155-1-3 0.3 14.5 10.0 -- -- -- -- -- -- --

8E-155-1 8E-155-1-6 0.61 ND 10.0 -- -- -- -- -- -- --

8E-155-1 8E-155-1-9 0.91 14.8 10.0 -- -- -- -- -- -- --

8E-155-2 8E-155-2-SF 0 41.7 10.0 -- -- -- -- -- -- --

8E-155-2 8E-155-2-3 0.3 ND 10.0 -- -- -- -- -- -- --

8E-155-2 8E-155-2-6 0.61 21.2 10.0 -- -- -- -- -- -- 8.73

8E-155-2 8E-155-2-9 0.91 23.1 10.0 -- -- -- -- -- -- --

8E-158-1 8E-158-1-SF 0 278.0 10.0 6.80 0.2 ND 0.2 -- -- --

8E-158-1 8E-158-1-3 0.3 22.9 10.0 -- -- -- -- -- -- --

8E-158-1 8E-158-1-6 0.61 14.9 10.0 -- -- -- -- -- -- --

8E-158-1 8E-158-1-9 0.91 13.7 10.0 -- -- -- -- -- -- --

8E-158-2 8E-158-2-SF 0 232.0 10.0 9.85 0.2 ND 0.2 -- -- --

8E-158-2 8E-158-2-3 0.3 39.2 10.0 -- -- -- -- -- -- --

8E-158-2 8E-158-2-6 0.61 31.3 10.0 -- -- -- -- -- -- --

8E-158-2 8E-158-2-9 0.91 25.5 10.0 -- -- -- -- -- -- --

8E-158-3 8E-158-3-SF 0 148.0 10.0 6.89 0.2 ND 0.2 -- -- --

8E-158-3 8E-158-3-3 0.3 76.8 10.0 3.41 0.2 -- -- -- -- 7.52

8E-158-3 8E-158-3-6 0.61 32.0 10.0 -- -- -- -- -- -- --

8E-158-3 8E-158-3-9 0.91 12.7 10.0 -- -- -- -- -- -- --

8E-158-4 8E-158-4-SF 0 177.0 10.0 6.21 0.2 ND 0.2 -- -- --

8E-158-4 8E-158-4-3 0.3 125.0 10.0 12.4 2.0 0.22 0.2 -- -- --

8E-158-4 8E-158-4-6 0.61 15.7 10.0 -- -- -- -- -- -- --
8E-158-4 8E-158-4-9 0.91 71.4 10.0 4.30 0.2 -- -- -- -- --
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TABLE 1 - SOIL SAMPLE RESULTS

Contractor
Borehole ID

Sample
No.

Sample 
Depth
Meters

Total 
Lead
mg/kg

Method 
Detection

Limit
mg/kg

Soluble 
Lead
mg/l

Method
Detection

Limit         
mg/l

DI-WET 
Lead 
mg/l

Method
Detection

Limit            
mg/l

TCLP 
Lead 
mg/L

Method
Detection

Limit            
mg/l

pH

Southbound

8E-151-1 8E-151-1-SF 0 6,860.0 500.0 -- -- -- -- ND 0.1 --

8E-151-1 8E-151-1-.3 0.3 ND 10.0 -- -- -- -- -- -- --

8E-151-1 8E-151-1-.6 0.61 ND 10.0 -- -- -- -- -- -- --

8E-151-1 8E-151-1-.9 0.91 12.7 10.0 -- -- -- -- -- -- --

8E-152-1 8E-152-1-SF 0 253.0 10.0 7.23 0.2 ND 0.2 -- -- --

8E-152-1 8E-152-1-.3 0.3 198.0 10.0 12.7 1.0 0.27 0.2 -- -- --

8E-152-1 8E-152-1-.6 0.61 108.0 10.0 3.46 0.2 -- -- -- -- --

8E-152-1 8E-152-1-.9 0.91 18.9 10.0 -- -- -- -- -- -- --

8E-152-2 8E-152-2-SF 0 323.0 10.0 9.17 0.2 ND 0.2 -- -- --

8E-152-2 8E-152-2-.3 0.3 15.6 10.0 -- -- -- -- -- -- --

8E-152-2 8E-152-2-.6 0.61 ND 10.0 -- -- -- -- -- -- 8.09

8E-152-2 8E-152-2-.9 0.91 20.6 10.0 -- -- -- -- -- -- --

8E-152-3 8E-152-3-SF 0 1,050.0 100.0 -- -- -- -- ND 0.1 --

8E-152-3 8E-152-3-.3 0.3 60.8 10.0 4.36 0.2 -- -- -- -- 7.28

8E-152-3 8E-152-3-.6 0.61 27.6 10.0 -- -- -- -- -- -- --

8E-152-3 8E-152-3-.9 0.91 ND 10.0 -- -- -- -- -- -- --

8E-156-1 8E-156-1-SF 0 ND 10.0 -- -- -- -- -- -- --

8E-156-1 8E-156-1-.3 0.3 11.2 10.0 -- -- -- -- -- -- --

8E-156-1 8E-156-1-.6 0.61 ND 10.0 -- -- -- -- -- -- --

8E-156-1 8E-156-1-.9 0.91 ND 10.0 -- -- -- -- -- -- --

8E-156-2 8E-156-2-SF 0 65.2 10.0 2.35 0.2 -- -- -- -- --

8E-156-2 8E-156-2-.3 0.3 ND 10.0 -- -- -- -- -- -- --

8E-156-2 8E-156-2-.6 0.61 15.4 10.0 -- -- -- -- -- -- --

8E-156-2 8E-156-2-.9 0.91 12.3 10.0 -- -- -- -- -- -- --
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TABLE 1 - SOIL SAMPLE RESULTS

Contractor
Borehole ID

Sample
No.

Sample 
Depth
Meters

Total 
Lead
mg/kg

Method 
Detection

Limit
mg/kg

Soluble 
Lead
mg/l

Method
Detection

Limit         
mg/l

DI-WET 
Lead 
mg/l

Method
Detection

Limit            
mg/l

TCLP 
Lead 
mg/L

Method
Detection

Limit            
mg/l

pH

8E-156-3 8E-156-3-SF 0 13.2 10.0 -- -- -- -- -- -- 7.3

8E-156-3 8E-156-3-.3 0.3 79.7 10.0 0.62 0.2 -- -- -- -- --

8E-156-3 8E-156-3-.6 0.61 ND 10.0 -- -- -- -- -- -- --

8E-156-3 8E-156-3-.9 0.91 ND 10.0 -- -- -- -- -- -- --

8E-156-4 8E-156-4-SF 0 50.6 10.0 4.65 0.2 -- -- -- -- --

8E-156-4 8E-156-4-.3 0.3 17.7 10.0 -- -- -- -- -- -- --

8E-156-4 8E-156-4-.6 0.61 ND 10.0 -- -- -- -- -- -- --
Notes:
All samples test by EPA Method 6010.
Analytical tests were all performed on a soil matrix.
mg/kg = milligrams per kilogram
mg/l = milligrams per liter
* = duplicate analysis
-- = not analyzed
DI = deionized water extraction
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TABLE C-1
LEAD ANALYSES - SURFACE TO 0.91 METER  - SOUNDWALL 147

Section
Contractor 
Borehole ID

Sample ID
Total Lead 

mg/kg
Total Lead % 
of Maximum

Transformed Data         
Arcsine

Northbound 8E-147-1 8E-147-1-.3 811 0.2971 0.301622235
Northbound 8E-147-1 8E-147-1-.6 2000 0.7326 0.822135041
Northbound 8E-147-1 8E-147-1-.9 602 0.2205 0.222340202
Northbound 8E-147-1 8E-147-1-SF 1500 0.5495 0.581706485
Northbound 8E-147-2 8E-147-2-.3 177 0.0648 0.064880674
Northbound 8E-147-2 8E-147-2-.6 21.8 0.0080 0.007985433
Northbound 8E-147-2 8E-147-2-.9 41.4 0.0152 0.015165416
Northbound 8E-147-2 8E-147-2-SF 346 0.1267 0.127081707
Northbound 8E-147-3 8E-147-3-.3 155 0.0568 0.056807105
Northbound 8E-147-3 8E-147-3-.6 219 0.0802 0.080306069
Northbound 8E-147-3 8E-147-3-.9 74.8 0.0274 0.027402697
Northbound 8E-147-3 8E-147-3-SF 237 0.0868 0.086922603
Northbound 8E-147-4 8E-147-4-.3 218 0.0799 0.079938590
Northbound 8E-147-4 8E-147-4-.6 5 0.0018 0.001831503
Northbound 8E-147-4 8E-147-4-.9 182 0.0667 0.066716148
Northbound 8E-147-4 8E-147-4-SF 340 0.1245 0.124866349
Northbound 8E-147-5 8E-147-5-SF 2730 1.0000 1.570796327
Northbound 8E-147-6 8E-147-6-.3 98 0.0359 0.035905150
Northbound 8E-147-6 8E-147-6-.6 43.8 0.0160 0.016044644
Northbound 8E-147-6 8E-147-6-.9 44.8 0.0164 0.016410993
Northbound 8E-147-6 8E-147-6-SF 334 0.1223 0.122651608

Total Lead Max TTLC: 2730.0 Transformed Data Soluble Data
Number of Samples: 21 21
Sample Mean : 485 0.211
Delta = RT - mean -135
Appropriate Number of Samples: 50
Standard Deviation of Sample: 721 0.372
Standard Deviation of Mean: 157 0.081
Sample Variance: 519795 0.138
t-value for 90%: 1.325 Need to Transform Data 1.325
Upper Confidence Limit for 90%: 0.319
Reverse Transformation for 90% 855 mg/kg 40.0 mg/l
t-value for 95%: 1.725
Upper Confidence Limit for 95%: 0.351
Reverse Transformation for 95% 939 mg/kg 44.0 mg/l
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TABLE C-2
LEAD ANALYSES - SURFACE TO 0.91 METER  - SOUNDWALL 150 AND 155

Section
Contractor 
Borehole ID

Sample ID
Total Lead 

mg/kg
Total Lead % 
of Maximum

Transformed Data         
Arcsine

Northbound 8E-150-1 8E-150-1-.3 33.8 0.2991 0.303765103
Northbound 8E-150-1 8E-150-1-.6 24.7 0.2186 0.220363217
Northbound 8E-150-1 8E-150-1-.9 22.3 0.1973 0.198649054
Northbound 8E-150-1 8E-150-1-SF 42.4 0.3752 0.384635441
Northbound 8E-155-1 8E-155-1-.3 14.5 0.1283 0.128673361
Northbound 8E-155-1 8E-155-1-.6 5 0.0442 0.044262239
Northbound 8E-155-1 8E-155-1-.9 14.8 0.1310 0.131350826
Northbound 8E-155-1 8E-155-1-SF 113 1.0000 1.570796327
Northbound 8E-155-2 8E-155-2-.3 5 0.0442 0.044262239
Northbound 8E-155-2 8E-155-2-.6 21.2 0.1876 0.188729004
Northbound 8E-155-2 8E-155-2-.9 23.1 0.2044 0.205876041
Northbound 8E-155-2 8E-155-2-SF 41.7 0.3690 0.377961426

Total Lead Max TTLC: 113.0 Transformed Data Soluble Data
Number of Samples: 12 12
Sample Mean : 30 0.317
Delta = RT - mean 320
Appropriate Number of Samples: 0
Standard Deviation of Sample: 29 0.410
Standard Deviation of Mean: 8 0.118
Sample Variance: 830 0.168
t-value for 90%: 1.363 Need to Transform Data 1.363
Upper Confidence Limit for 90%: 0.478
Reverse Transformation for 90% 52 mg/kg 2.4 mg/l
t-value for 95%: 1.796
Upper Confidence Limit for 95%: 0.529
Reverse Transformation for 95% 57 mg/kg 2.7 mg/l
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TABLE C-3
LEAD ANALYSES - SURFACE TO 0.91 METER  - SOUNDWALL 158

Section
Contractor 
Borehole ID

Sample ID
Total Lead 

mg/kg
Total Lead % 
of Maximum

Transformed Data         
Arcsine

Northbound 8E-158-1 8E-158-1-.3 22.9 0.0824 0.082467544
Northbound 8E-158-1 8E-158-1-.6 14.9 0.0536 0.053622817
Northbound 8E-158-1 8E-158-1-.9 13.7 0.0493 0.049300544
Northbound 8E-158-1 8E-158-1-SF 278 1.0000 1.570796327
Northbound 8E-158-2 8E-158-2-.3 39.2 0.1410 0.141478700
Northbound 8E-158-2 8E-158-2-.6 31.3 0.1126 0.112829170
Northbound 8E-158-2 8E-158-2-.9 25.5 0.0917 0.091855736
Northbound 8E-158-2 8E-158-2-SF 232 0.8345 0.987283490
Northbound 8E-158-3 8E-158-3-.3 76.8 0.2763 0.279899429
Northbound 8E-158-3 8E-158-3-.6 32 0.1151 0.115363635
Northbound 8E-158-3 8E-158-3-.9 12.7 0.0457 0.045699358
Northbound 8E-158-3 8E-158-3-SF 148 0.5324 0.561402678
Northbound 8E-158-4 8E-158-4-.3 125 0.4496 0.466362580
Northbound 8E-158-4 8E-158-4-.6 15.7 0.0565 0.056504883
Northbound 8E-158-4 8E-158-4-.9 71.4 0.2568 0.259745433
Northbound 8E-158-4 8E-158-4-SF 177 0.6367 0.690199000

Total Lead Max TTLC: 278.0 Transformed Data Soluble Data
Number of Samples: 16 16
Sample Mean : 82 0.348
Delta = RT - mean 268
Appropriate Number of Samples: 0
Standard Deviation of Sample: 85 0.427
Standard Deviation of Mean: 21 0.107
Sample Variance: 7216 0.182
t-value for 90%: 1.341 Need to Transform Data 1.341
Upper Confidence Limit for 90%: 0.491
Reverse Transformation for 90% 131 mg/kg 6.0 mg/l
t-value for 95%: 1.753
Upper Confidence Limit for 95%: 0.535
Reverse Transformation for 95% 142 mg/kg 7.0 mg/l
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TABLE C-4
LEAD ANALYSES - SURFACE LAYER - SOUNDWALL 151 AND 152

Section
Contractor 
Borehole ID

Sample ID
Total Lead 

mg/kg
Total Lead % 
of Maximum

Transformed Data         
Arcsine

Southbound 8E-151-1 8E-151-1-SF 6860 1.0000 1.570796327
Southbound 8E-152-1 8E-152-1-SF 253 0.0369 0.036888832
Southbound 8E-152-2 8E-152-2-SF 323 0.0471 0.047101963
Southbound 8E-152-3 8E-152-3-SF 1050 0.1531 0.153665261

Total Lead Max TTLC: 6860.0 Transformed Data Soluble Data
Number of Samples: 4 4
Sample Mean : 2122 0.452
Delta = RT - mean -1772
Appropriate Number of Samples: 9
Standard Deviation of Sample: 3179 0.748
Standard Deviation of Mean: 1590 0.374
Sample Variance: 10109130 0.559
t-value for 90%: 1.638 Need to Transform Data 1.638
Upper Confidence Limit for 90%: 1.064
Reverse Transformation for 90% 5999 mg/kg 213.0 mg/l
t-value for 95%: 2.353
Upper Confidence Limit for 95%: 1.332
Reverse Transformation for 95% 6665 mg/kg 237.0 mg/l
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TABLE C-5
LEAD ANALYSES - 0.3 TO 0.91 METER  - SOUNDWALL 151 AND 152

Section
Contractor 
Borehole ID

Sample ID
Total Lead 

mg/kg
Total Lead % 
of Maximum

Transformed Data         
Arcsine

Southbound 8E-151-1 8E-151-1-.3 5 0.0253 0.025255210
Southbound 8E-151-1 8E-151-1-.6 5 0.0253 0.025255210
Southbound 8E-151-1 8E-151-1-.9 12.7 0.0641 0.064185477
Southbound 8E-152-1 8E-152-1-.3 198 1.0000 1.570796327
Southbound 8E-152-1 8E-152-1-.6 108 0.5455 0.576931345
Southbound 8E-152-1 8E-152-1-.9 18.9 0.0955 0.095600100
Southbound 8E-152-2 8E-152-2-.3 15.6 0.0788 0.078869620
Southbound 8E-152-2 8E-152-2-.6 5 0.0253 0.025255210
Southbound 8E-152-2 8E-152-2-.9 20.6 0.1040 0.104229020
Southbound 8E-152-3 8E-152-3-.3 60.8 0.3071 0.312113496
Southbound 8E-152-3 8E-152-3-.6 27.6 0.1394 0.139849352
Southbound 8E-152-3 8E-152-3-.9 5 0.0253 0.025255210

Total Lead Max TTLC: 198.0 Transformed Data Soluble Data
Number of Samples: 12 12
Sample Mean : 40 0.254
Delta = RT - mean 310
Appropriate Number of Samples: 0
Standard Deviation of Sample: 58 0.445
Standard Deviation of Mean: 17 0.128
Sample Variance: 3385 0.198
t-value for 90%: 1.363 Need to Transform Data 1.363
Upper Confidence Limit for 90%: 0.429
Reverse Transformation for 90% 82 mg/kg 2.9 mg/l
t-value for 95%: 1.796
Upper Confidence Limit for 95%: 0.484
Reverse Transformation for 95% 92 mg/kg 2.3 mg/l
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TABLE C-6
LEAD ANALYSES - SURFACE TO 0.91 METER - SOUNDWALL 156

Section
Contractor 
Borehole ID

Sample ID
Total Lead 

mg/kg
Total Lead % 
of Maximum

Transformed Data         
Arcsine

Southbound 8E-156-1 8E-156-1-.3 11.2 0.1405 0.140993652
Southbound 8E-156-1 8E-156-1-.6 5 0.0627 0.062776482
Southbound 8E-156-1 8E-156-1-.9 5 0.0627 0.062776482
Southbound 8E-156-1 8E-156-1-SF 9.86 0.1237 0.124031697
Southbound 8E-156-2 8E-156-2-.3 5 0.0627 0.062776482
Southbound 8E-156-2 8E-156-2-.6 15.4 0.1932 0.194447618
Southbound 8E-156-2 8E-156-2-.9 12.3 0.1543 0.154948010
Southbound 8E-156-2 8E-156-2-SF 65.2 0.8181 0.958043230
Southbound 8E-156-3 8E-156-3-.3 79.7 1.0000 1.570796327
Southbound 8E-156-3 8E-156-3-.6 5 0.0627 0.062776482
Southbound 8E-156-3 8E-156-3-.9 9.93 0.1246 0.124916839
Southbound 8E-156-3 8E-156-3-SF 13.2 0.1656 0.166387755
Southbound 8E-156-4 8E-156-4-.3 17.7 0.2221 0.223950108
Southbound 8E-156-4 8E-156-4-.6 5 0.0627 0.062776482
Southbound 8E-156-4 8E-156-4-SF 50.6 0.6349 0.687854232

Total Lead Max TTLC: 79.7 Transformed Data Soluble Data
Number of Samples: 15 15
Sample Mean : 21 0.311
Delta = RT - mean 329
Appropriate Number of Samples: 0
Standard Deviation of Sample: 24 0.433
Standard Deviation of Mean: 6 0.112
Sample Variance: 577 0.187
t-value for 90%: 1.345 Need to Transform Data 1.345
Upper Confidence Limit for 90%: 0.461
Reverse Transformation for 90% 35 mg/kg 1.2 mg/l
t-value for 95%: 1.761
Upper Confidence Limit for 95%: 0.507
Reverse Transformation for 95% 39 mg/kg 1.4 mg/l
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FIGURE C-1
CORRELATION OF TOTAL LEAD TO SOLUBLE LEAD

NORTHBOUND SECTION

y = 0.0468x
R2 = 0.3286

0

10

20

30

40

50

60

70

80

90

100

0 50 100 150 200 250 300 350 400 450 500

Total Lead Concentration, mg/l

S
o

lu
b

le
 L

ea
d

 C
o

n
ce

n
tr

at
io

n
, m

g
/k

g

Series1

Linear (Series1)



Department of Transportation
Task Order No. 07-020480-8E

June 29, 2001 (Revised August 10, 2001)
Project No. 202914001

 2914-1t

FIGURE C-2
CORRELATION OF TOTAL LEAD TO SOLUBLE LEAD

SOUTHBOUND SECTION
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FIGURE C-3
NORMAL DISTRIBUTION HISTOGRAM

0

10

20

30

40

50

60

70

5 861.875 1718.75 2575.625 3432.5 4289.375 5146.25 6003.125 More

Bin

Fr
eq

ue
nc

y

Frequency


























































































































































































































































































































































































































	Report #1.pdf
	INTRODUCTION LETTER
	TABLE OF CONTENTS
	INTRODUCTION
	INVESTIGATIVE SUMMARY
	PROJECT DESCRIPTION
	Site Description
	Northbound (NB) Direction
	Southbound (SB) Direction
	Purpose
	Limitations

	INVESTIGATIVE METHODS
	Hand Auger Sampling
	Sample Analysis
	Global Positioning System (GPS) Data

	INVESTIGATIVE RESULTS AND FIELD OBSERVATIONS
	Northbound Direction
	Southbound Direction

	STATISTICAL EVALUATION
	TABLE T1

	DATA EVALUATION AND DISCUSSION
	Northbound
	Southbound

	RECOMMENDATIONS
	TABLE T2

	TABLE 1
	ILLUSTRATIONS
	FIGURE 1
	FIGURE 2
	FIGURE 3
	FIGURE 4
	FIGURE 5

	APPENDICES
	APPENDIX A
	APPENDIX C



