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Geosyntec Consultants, Inc. 
Geotechnical Summary for 

Chabot Staging Area Stockpile Investigation 
Landfill E Remediation 

Presidio of San Francisco, CA 
 
TO:  Genevieve Coyle, Presidio Trust 
  Constance Gazaway, CH2M HILL 
  
FROM: Jessica Bernardini, P.E. (Geosyntec Consultants, Inc.) 
  Christopher Hunt, P.E. (Geosyntec Consultants, Inc.)  
 
DATE: 10 May 2011 
 
SUBJECT: Geotechnical Summary for Chabot Staging Area Stockpile Investigation 
 
 

On 28 and 29 September 2010, Geosyntec performed a geotechnical investigation at the Chabot 
Staging Area stockpile located at EBMUD’s Miller Road Disposal Site, in Hayward, California. 
Figure 1 presents the general location of the stockpile. The purpose of the investigation was to 
obtain and analyze representative soil samples in order to evaluate the geotechnical suitability for 
reuse of the site soils as import fill at the Presidio, specifically for cover soil at Landfill E.  

Subsurface Investigation 

Erler & Kalinowski, Inc. (EKI) developed the “Field Sampling Plan for EBMUD Miller Road 
Spoils Pile” (2010) (FSP) for collecting and analyzing the soil samples for environmental, 
horticultural, and geotechnical evaluation. Geosyntec was the geotechnical representative in charge 
of the geotechnical sampling portion of the investigation.  

EKI’s sampling plan proposed a grid layout of 19, 60-ft x 60-ft squares, shown on Figure 2. Two 
samples were obtained at each grid from 0-6 ft BGS and 6-12 ft BGS. A backhoe was used to 
excavate the trenches and collect the samples. Samples were collected with the backhoe bucket 
scraping the sidewalls of the trench to create a representative sample of the grid.  

The backhoe bucket was then dumped onto a tarp next to the open trench, and the sample was 
homogenized. The homogenization process was performed in accordance with ATM D6051-96 and 
involved forming the soil into a long, linear sample pile which included breaking down clods and 
“rolling” the sample back and forth on the tarp.  
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For the geotechnical evaluation, two bag samples were obtained from each trench, 1 per 6-ft depth 
interval. In addition, two 5-gal bucket samples were collected at each of five selected locations 
considered representative of the stockpile bulk conditions.  

Description of Soil Material 

The majority of the soil material is generally dark brown/greenish brown lean clayey sand (SC) 
with most of the samples containing gravel. As described in the field observation logs, the 
material was dry to moist.  Some backhoe bucket samples were observed to contain paving 
materials (i.e., asphalt and concrete pieces).  

Laboratory Testing 

Once environmental testing indicated potential chemical suitability1, the geotechnical testing 
program was authorized.  Samples were delivered to Cooper Testing Laboratory, in Palo Alto, 
California, for geotechnical testing. 

Fifteen of the thirty-eight bag samples were selected to represent a distribution among stockpile 
soils.  For each of the selected samples, particle size analysis with #200 wash (ASTM D422) and 
Atterberg limits (ASTM D4318) were performed, consistent with the FSP. In addition, each set of 
two bucket samples was composited to create five composite bulk samples (one per location) and 
moisture/density relations were evaluated with the modified Proctor compaction testing method 
(ASTM D1557). 

After reviewing the first round of test results, the five composited bulk samples were also tested for 
permeability (ASTM D5084) and unconsolidated-undrained (U-U) triaxial testing (ASTM D2850) 
at a relative compaction (RC) determined from the compaction test results. Permeability tests were 
performed at 85%, 90%, or 95% RC and U-U tests were performed at 85% or 90% RC in order to 
evaluate the range of performance anticipated in the field following construction.  

Test results are summarized on the attached Tables 1 and 2 and are included in Attachment 1.  

Material Properties 

Compaction 

Modified Proctor compaction tests (ASTM D1557) were performed on the 5 composite bulk 
samples from the stockpile. Maximum dry density ranged from 130 to 138 pounds per cubic foot 
(pcf), with optimum moisture contents ranging from 7.2% to 9.1%.  

                                                 
1 Presidio Trust (2010) “Request for Concurrence, Soil Import, Landfill E and Other Locations – Presidio of San 
Francisco, California,” Letter to Ms. Virginia Lasky, Dept. of Toxic Substances Control, December 10, 2010. 
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Unit Weight 

Assuming the import soil material will be used as cover soil on the north slope, placed at 85% 
relative compaction (RC), an average moist unit weight of 123 pcf was calculated. This moist unit 
weight can be used for engineering analysis for the cover stability and settlement analysis for 
Landfill E.  

Grain Size Distribution 

Grain size distribution included on Table 1, and plotted in Attachment 1, indicates that while there is 
gravel in the stockpile, the majority of it is less than 1-inch in diameter.  Based on the average 
gradation, 1% of the stockpile is greater than 1-inch, approximately 17% is gravel, 44% is sand, and 
39% is fine grained silts and clays. There is of course a range around each of those average 
numbers.  

Atterberg Limits 

Atterberg Limits are included on Table 1 and plotted in Attachment 1.  Liquid Limit (LL) ranged 
from 19 to 36, with an average of 30.  Plasticity Index (PI) ranged from 3 to 19, with an average of 
13, indicating a material of low to moderate expansion potential.  

Permeability 

A range of permeability tests under different compaction conditions was performed.  The lowest 
permeability result was 1.0x10-7 cm/sec, on sample EBMUD-TB-4A-ALT, which contained 
approximately 38% fines (silts and clays) and was tested at 90% RC.  The highest permeability 
result was 1.0x10-5 cm/sec, on sample EBMUD-TP-18A, which contained approximately 45% fines 
but was tested at 85% relative compaction.  Note that field permeability is usually somewhat higher 
than laboratory scale permeability. 

Strength Parameters 

Strength testing was performed on the 5 composite bulk samples from the stockpile and is 
summarized in Table 2. The samples were remolded and compacted to RC of 85% and 90% prior 
to unconsolidated-undrained triaxial testing (ASTM D2850). Samples were back-pressure 
saturated under an effective confining pressure of 1.5 psi (approximately equivalent to the weight 
of 2 ft of soil) to reproduce the low normal stress conditions anticipated for shallow cover soils.  

Figure 3 presents the undrained shear stress (Su) values versus tested dry density for all 10 tests 
that were performed.  The Su values were calculated based on the stress conditions on the 
samples at approximately 5% strain, using the following relationship: 
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       Su = 
2

31 σσ −
 

Where, 

σ3 = minor principle stress at failure; and 

σ1 = major principle stress at failure.  

Assuming the import soil material will be used as cover soil on the north slope, placed at 85% RC, 
an undrained strength of 500 psf is considered appropriate for engineering analyses (i.e. stability). 
This is slightly lower than the average of test results from the samples compacted to 85% RC. 

 

Recommendations for Material Use 

Target geotechnical criteria for Landfill E imported soils are: 

• soils free of organic or other deleterious material; 

• Classified as SC or SM by the Unified Soil Classification System; 

• The fill material should have a plasticity index (PI) less than or equal to 20 unless 
otherwise approved by Geosyntec; 

• Maximum particle diameter of 4-in, with no more than 15% greater than 1-in in diameter; 
and 

• Minimum undrained strength of 150 psf when tested per ASTM D2850 (UU triaxial) 
back-pressure saturated and tested under low confinement pressure (1.5 psi unless 
approved by Geosyntec). 

Based on the test results, Geosyntec believes the stockpile material is suitable for use as 
geotechnical fill at Landfill E.  Processing of the soil will be required to remove any observed 
deleterious material (concrete, asphalt, organics, etc.).  Given the clayey nature of the soils, this 
screening may be difficult to accomplish with ordinary screening procedures, and may require 
significant hand picking to remove unsuitable material. 

Processing of the materials prior to import will also be required to minimize the potential for 
introduction of invasive vegetative species to the Presidio.  Additional processing and 
amendments will likely be required to meet horticultural criteria.  These horticultural criteria will 
be provided in a separate document. 

* * * * * 
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Attachments: 

Table 1 -  Summary of Laboratory Results for Chabot Stockpile Sampling – Geotechnical 
Parameters 

Table 2 -  Summary of Laboratory Results for Chabot Stockpile Sampling – Strength 
Figure 1 -  Site Location Map 
Figure 2 - Stockpile with Sampling Grid 
Figure 3 -  Strength Testing: Undrained Shear Strength versus Unit Weight 
Attachment 1 –  Cooper Laboratory Test Results 

 

 
 

 



 

 
 
 
 
 
 

TABLES  
 



Sample Depth USCS Classification

Maximum 
Dry Density 

(pcf)

Optimum 
Moisture 

Content (%) 1‐in No. 4 No. 200 LL PL PI cm/sec RC (%)

EBMUD‐TP‐1B 6‐12 SC Greenish brown lean clayey SAND with Gravel 97.8 78.6 29.2 24.6 17.2 7.4
EBMUD‐TP‐2A 0‐6 SC Dark brown lean clayey SAND with Gravel 133.1 8.8 99.1 80.9 43.8 32.1 18 14.1 6.00E‐07 90
EBMUD‐TP‐3B 6‐12 SC Dark brown lean clayey SAND with Gravel 138.1 7.2 98.5 78.7 31.4 28.6 16.3 12.3 2.00E‐07 95
EBMUD‐TP‐4A 0‐6 SC  Greenish brown lean clayey SAND 97.3 87.2 43.8 27.8 14.9 12.9

EBMUD‐TP‐4A‐ALT 0‐6 SC Dark brown lean clayey SAND with Gravel 135.5 7.9 99.5 78.4 37.8 31.8 17.4 14.4 1.00E‐07 90
EBMUD‐TP‐5A 0‐6 SC Dark brown lean clayey SAND 100.0 85.3 42.2 32.3 16.1 16.2
EBMUD‐TP‐6B 6‐12 SM Greenish brown silty SAND with Gravel 99.0 83.2 22.9 19.1 15.7 3.4
EBMUD‐TP‐8A 0‐6 SC Dark brown lean clayey SAND with Gravel 98.3 82.6 43.6 32.2 19.4 12.8
EBMUD‐TP‐9A 0‐6 SC Dark brown lean clayey SAND with Gravel 98.9 76.6 31.2 31.9 16.9 15
EBMUD‐TP‐11A 0‐6 SC Dark  brown lean clayey SAND with Gravel 100.0 82.1 34.4 34.2 20.4 13.8
EBMUD‐TP‐12A 0‐6 SC Dark brown lean clayey SAND 100.0 87.9 47.5 30.7 15.5 15.2
EBMUD‐TP‐14B 6‐12 SC Dark brown clayey SAND 100.0 89.3 46.4 35.6 16.3 19.3
EBMUD‐TP‐15B 6‐12 SC Dark brown clayey SAND with Gravel 96.0 82.2 37.6 28.3 16.7 11.6
EBMUD‐TP‐18A 0‐6 SC Dark brown lean clayey SAND with Gravel 133.9 8.4 98.8 80.7 44.7 33 18.5 14.5 1.00E‐05 85
EBMUD‐TP‐19A 0‐6 SC Yellowish brown lean clayey SAND 129.8 9.1 98.7 85.6 45.1 32.2 18.7 13.5 4.00E‐06 90

Min 129.8 7.2 96.0 76.6 22.9 19.1 14.9 3.4
Max 138.1 9.1 100.0 89.3 47.5 35.6 20.4 19.3

Average 134.1 8.3 98.8 82.6 38.8 30.3 17.2 13.1
Average Moist Unit Weight at 85% RC

Note: Highlighted rows correspond to composited bulk samples in addition to bag samples.

123.4

Table 1
Summary of Laboratory Results for Chabot Stockpile Sampling

Material Characterization

Compaction Grain Size Distribution Atterberg Limits Permeability
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S l D th USCS Cl ifi ti
Remolding 
T t RC %

Max Dry 
D it

Tested Dry 
D it 1 (k f) 3 (k f)

Undrained 
Strength, Su 

( f)

Table 2
Summary of Laboratory Results for Chabot Stockpile Sampling

Strength
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Sample Depth USCS Classification Target, RC % Density Density σ 1 (ksf) σ 3 (ksf) (psf)

EBMUD‐TP‐2A 0‐6 SC Dark brown lean clayey SAND with Gravel 90 133.1 119.7 1.81 0.216 797
EBMUD‐TP‐2A 0‐6 SC Dark brown lean clayey SAND with Gravel 85 133.1 113.1 1.244 0.216 514
EBMUD‐TP‐3B 6‐12 SC Dark brown lean clayey SAND with Gravel 90 138.1 123.5 2.297 0.216 1041
EBMUD‐TP‐3B 6‐12 SC Dark brown lean clayey SAND with Gravel 85 138.1 116.8 1.291 0.216 538

EBMUD TP 4A ALT 0 6 SC D k b l l SAND ith G l 90 135 5 121 8 2 092 0 216 938EBMUD‐TP‐4A‐ALT 0‐6 SC Dark brown lean clayey SAND with Gravel 90 135.5 121.8 2.092 0.216 938
EBMUD‐TP‐4A‐ALT 0‐6 SC Dark brown lean clayey SAND with Gravel 85 135.5 114.9 1.46 0.216 622
EBMUD‐TP‐18A 0‐6 SC Dark brown lean clayey SAND with Gravel 90 133.9 120.5 2.559 0.216 1172
EBMUD‐TP‐18A 0‐6 SC Dark brown lean clayey SAND with Gravel 85 133.9 113.8 1.194 0.216 489
EBMUD‐TP‐19A 0‐6 SC Yellowish brown lean clayey SAND 90 129.8 116.8 1.967 0.216 876
EBMUD‐TP‐19A 0‐6 SC Yellowish brown lean clayey SAND 85 129.8 110.3 1.275 0.216 530

Average of 85% RC Samples (psf) 538
Average of 90% RC Samples (psf) 965
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MEMORANDUM 
 

PROJECT# 3131-01  
22 March 2011 
 
 
TO:   John DeWitt (Erler & Kalinowski, Inc.) 
  
FROM:  Max Busnardo 
 
SUBJECT:     Miller Road Stockpile Soil Assessment  
 
The following is our assessment of the horticultural suitability of the East Bay Municipal Utility 
District’s (EBMUD) Miller Road soil stockpile, which is proposed to be used as import material 
for various Presidio Trust remediation projects.  This assessment complements H. T. Harvey & 
Associates’ preliminary evaluation completed in April-May 2010 which focused on determining 
the potential for the soil to harbor invasive, noxious weeds and/or Phytophthora ramorum 
(Sudden Oak Death) (SOD) that could be introduced into the Presidio (H. T. Harvey & 
Associates 2010).  During the preliminary evaluation we also interviewed EBMUD staff 
employed at the Miller Road and determined the following: 
 

• The soil currently present at the site has been stockpiled for approximately 0-7 years, 
depending on the location within the stockpile.  The last major soil off-haul was in 
2003.   

• Soil was derived from EBMUD projects located within Alameda County (e.g., Castro 
Valley, Oakland, Broadway) 

• Soil was derived from various depths and includes topsoils and subsoils 
• Texture is highly variable ranging from clays to gravelly/rocky soils 
• Much of the soil was derived from beneath hardscape 
• The soil contains minimal to no concrete/asphalt debris  

 
Summary of Results of 2010 Preliminary Evaluation  
 
The following is a summary of the findings from H. T. Harvey & Associates’ Preliminary 
Evaluation of the suitability of the Miller Road soil stockpile for revegetation (H. T. Harvey & 
Associates 2010). 
 
Invasive Weeds.  Three plant species that have a “High” invasiveness rating from the California 
Invasive Plant Council (Cal-IPC); giant reed (Arundo donax), French broom (Genista 
monspessulana), and fennel (Foeniculum vulgare) were observed on the stockpile side slopes. 
Giant reed occurs at a low abundance in one, small isolated patch on the west side of the 
stockpile.  



 
Fennel and French broom occur at a low to moderate abundance scattered along the stockpile 
perimeter.  In addition, 6 species  were observed on the stockpile slopes that have a “Moderate” 
rating from Cal-IPC.  Therefore, it was determined that this soil stockpile likely contains seed 
from a variety of invasive plant species that could be imported to the Presidio. 
 
If this soil is selected for import to the Presidio, we recommend the following to limit the 
potential spread of invasive weed species into the Presidio: 
 

1. Measures should be taken during stockpile excavation/harvesting to minimize the 
importation of invasive plant species propagules (i.e., seed, root/shoot fragments) from 
the existing vegetation growing on the stockpile side slopes.  A restoration ecologist 
should collaborate with the project design engineers to develop and incorporate site-
specific measures into the construction documents and monitor the excavation process 
on the side slopes to ensure that these measures are implemented. 

 
2. If this soil is used as topsoil, implement an aggressive weed abatement program for a 

minimum of 3 years.  Following the third year, a site assessment should be conducted by 
a plant/restoration ecologist to determine if there is a need for further weed control. 

 
Sudden Oak Death.  Based on site observations, literature research, and interviews with experts 
conducted in 2010 we learned that SOD is very short lived in soil and soil movement is not a 
typical vector for transporting the pathogen. In addition, soil that is more than 30 ft from an 
infected host plant is unlikely to harbor the pathogen (Pers. Comm. David Rizzo, 25 June 2009).  
No SOD host plant species were observed within 30 ft of the soil stockpile.  The closest SOD 
host plant species to the stockpile is California bay (Umbellularia california), which occurs in 
patches within the San Leandro Creek riparian corridor, more than 200 ft from the soil stockpile. 
Therefore, we concluded that the soil posed a very low risk of introducing Sudden Oak Death 
into the Presidio. 
 
2011 Soil Stockpile Analysis for Horticultural Suitability  
 
Following our preliminary evaluation, Erler & Kalinowski, Inc (EKI) developed a sampling plan 
to analyze the soil for chemical contaminants.  H. T. Harvey & Associates provided input on the 
sampling plan to ensure it would also be adequate for collecting samples to be analyzed for 
horticultural suitability. 
 
According to the sampling plan, EKI collected 38 samples for contaminant testing and provided 
H. T. Harvey & Associates with 38 samples to be delivered to the Soil and Plant Laboratory for 
analysis for horticultural suitability.  The 38 samples were taken from 2 depths (0-6.9 ft depth 
and 7 -13 ft depth) at each of 19 square quadrants (each quadrant was 60 ft x 60 ft) arranged on a 
grid that covered the entire stockpile. We were directed to hold the samples until the contaminant 
testing was completed so that any samples that contained elevated levels of contaminants could 
be discarded. The contaminant sampling did not identify any fatal flaws and the horticultural 
analysis was subsequently performed in 2 phases.  The first phase of horticultural analysis was 
performed to determine if there were any “fatal flaws” with the soil (i.e., constituents that would 
substantially limit plant growth and are not amendable) as well as to provide a sense of the likely 
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variability between the samples with respect to horticultural chemistry parameters.   
Approximately 50% of the soil samples (20 samples = 1 sample/~1000CY) were initially 
analyzed for horticultural suitability parameters that cannot be corrected via soil amendments 
(Boron, salinity, sodium absorption ratio), as well as pH.  The 20 samples were selected in a 
systematic random fashion to represent the entire stockpile sampling area; samples from 2 depths 
(0-6.9 ft depth and 7 -13 ft depth) were selected from every other sampling quadrant (i.e., 
quadrants 01, 03, 05, 07, 09, 11, 13, 15, 17, and 19). 
 
Results.  Horticultural parameters for all samples, except for Sample 9-B, were found to be 
within suitable limits for plant growth (Appendix A).  The electrical conductivity of Sample 9-B 
was slightly high for non-salt tolerant plants and we do not recommend the use of this material as 
topsoil for revegetation.   
 
Variability in the parameters analyzed across all samples, except for 9-B, was found to be low.  
Given the low variability across samples, it was determined that the 20 samples were a sufficient 
sample size to proceed with the subsequent analysis of the full suite of horticultural parameters 
to characterize the horticultural suitability of the stockpile.  However, prior to subsequent 
analysis, sample 9B was eliminated and replaced with sample 10B.  The laboratory results show 
that with only a few minor exceptions the soils are within suitable limits for plant growth 
(Appendix B).  The main potential limiting factor is the low percentage of organic matter present 
in the stockpiled soil (average = 1.1%).  This can be easily remedied by amending the soil with 
organic matter prior to placement.  There also may be a concern with the high levels of 
magnesium in relation to calcium.  This can also be relatively easily addressed by amending the 
soil with calcium (i.e., gypsum).  
 
At this time it is not clear what projects within the Presidio may require import soil or where 
exactly the soil may be used.  Therefore, without a specific landscape/revegetation plan in place 
it is not possible to provide definitive amendment recommendations at this time.  However, as 
noted above, the soils appear to be suitable for supporting a suite of native or landscape 
vegetation, with only minor amendments.  H. T. Harvey & Associates can utilize the 
horticultural data collected to provide specific amendment recommendations once at least a 
conceptual landscape/revegetation plan is available for the potential projects within the Presidio 
where the Miller Road soils will be used.  H. T. Harvey & Associates can also work with the 
Trust’s design engineers to develop site-specific harvesting requirements for the excavation 
contractor to limit the potential import of invasive weeds.  
 
 
REFERENCES 
 
H. T. Harvey & Associates. 2010.   Presidio Trust Remediation Program- Preliminary evaluation  

of horticultural suitability of potential topsoil import source from East Bay Municipal 
Utilities District.  Dated 5 May 2010. 
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APPENDIX A.   
SOIL & PLANT LABORATORY INITIAL DATA ON  

AGRICULTURAL SUITABILITY
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34 Graham Street, Post Office Box 29052, San Francisco, California 94129-0052 
415/561-5300   Fax 561-5315   presidio@presidiotrust.gov 

 

 
December 10, 2010 
 
Ms. Virginia Lasky 
Department of Toxic Substances Control 
700 Heinz Avenue, Suite 200 
Berkeley, CA 94710-2737 
 
Subject:   Request for Concurrence, Soil Import, Landfill E and Other Locations  

Presidio of San Francisco, California 
 
Dear Ms. Lasky: 
 
Remediation of Landfill E and other remaining CERCLA sites at the Presidio will require the 
import of soil fill. At a minimum, an estimated 30,000 cubic yards (cy) of soil is required to 
construct the proposed landfill cover at Landfill E. While the Trust intends to use as much 
locally derived material as possible, the quantity of fill meeting the chemical and physical 
properties required may not be available at the time of remedial construction.  
 
The Trust has located a source of import fill material for use at Landfill E and other sites. The 
material is owned by the East Bay Municipal Utility District (EBMUD) and is currently stored at 
their Miller Road disposal site in Hayward, California (Figure 1). The Trust has conducted 
analysis of this soil as described below. We request DTSC review and concurrence of the 
chemical suitability of this material as import fill for Landfill E. The Trust plans to conduct 
additional testing for geotechnical and horticultural properties in the future. If approved, the 
Trust intends to import the soil to Landfill E in advance of remedial construction and specify the 
material as a pre-approved fill source in bid documents.    
 
Material Source and Characterization Sampling  
 
EBMUD provides water service to Alameda and parts of Contra Costa Counties. As a part of 
routine operations, EBMUD generates excess soil from trenching to install new or repair existing 
water distribution piping and related infrastructure. The trench spoils are either disposed of as 
waste at a licensed disposal facility or are stockpiled by EBMUD at one of several EBMUD-
owned trench spoil disposal sites. This procedure is conducted in conformance with EBMUD’s 
trench spoils program overseen by EBMUD’s Office of Environmental Compliance.  
 
The Miller Road facility receives trench spoils from EBMUD’s water line repair and installation 
activities in their service area (personal communication with John Schroeter of EBMUD, 
April 2010). Most soils come from below streets and sidewalks. Soils stockpiled at EBMUD’s 
Miller Road site are from areas where no known environmental impacts are present. Soils from 
EBMUD’s pipeline repair or installation work are brought to the site in dump trucks and spread 
with a bulldozer to efficiently store the soils and allow ongoing stockpiling.  
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As an initial step in evaluating the suitability of the Miller Road soils for use at Landfill E, 
EBMUD provided the Trust with sampling data from 2003. The data were collected to 
characterize soil EBMUD provided to the East Bay Regional Park District. Although the soil 
represented by these data has been removed, the data indicated the soil generally met the Presidio 
import fill chemical requirements and may potentially be suitable as import fill. A copy of this 
2003 data is provided in Attachment 1. Based on this initial review, the Trust and EBMUD 
entered into an agreement allowing the Trust to further characterize the soil for use at the 
Presidio. The work included conducting a reconnaissance survey to identify potential 
horticultural and geotechnical issues that would preclude use of the material. Following this 
preliminary survey, field sampling to further characterize the chemical quality of the soil 
stockpile was conducted. 
 
Site Reconnaissance 
 
The Trust’s ecological consultant H.T. Harvey & Associates (HTH) visited the site on April 29, 
2010 and observed the stockpile and surrounding area. HTH did not observe conditions that 
would make the soil unsuitable for use at the Presidio. They recommended additional 
horticultural testing should the soil eventually be imported for use at the Presidio.  
 
Geosyntec Consultants, the Trust’s geotechnical engineer for Landfill E, also visited the site on 
April 29th. Geosyntec conducted visual observation of general soil classification. Geosyntec 
observed the top of the soil pile and noted that the predominant soil type is moist, dark brown, 
sandy clay with gravel and moist, dark brown, clayey sand with gravel. Some pieces of concrete, 
rock, and debris were noted, and the stockpile sides were vegetated. Geosyntec did not identify 
conditions that would make the soil unsuitable for use as a landfill cover material; however, they 
indicated additional geotechnical testing of the soil would be required prior to its use.  
 
Sampling Plan 
 
The Miller Road stockpile is approximately 80,000 cy; the Trust collected samples from trenches 
within the top 13 feet of the stockpile, which comprises approximately 30,000 cy. Sampling was 
conducted in general accordance with the Presidio QAPP (TetraTech, 2001) and DTSC’s 
Information Advisory—Clean Imported Fill Material (DTSC, 2001).  
 
On September 28 and 29, 2010, the Trust dug 19 trenches spaced on a 60 foot by 60 foot grid on 
the surface of the stockpile. The Trust collected a total of 38 composite samples from the 
trenches (assuming 30,000 cy of fill, the 38 samples include 12 samples for the first 5,000 cy, 
and one sample for each additional 1,000 cy). Samples were collected from two depth intervals 
within each trench:  (1) 0 to 6 feet below ground surface (bgs) and (2) 6 to 13 feet bgs. To collect 
the samples, the backhoe bucket scraped multiple locations within the trench walls across the 
specified depth interval. Approximately 30 subsamples were collected from each depth interval, 
which were then homogenized in the field prior to packaging for shipment to the environmental 
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laboratory. Samples were placed on ice and submitted to the laboratory under chain of custody 
procedures. As only 37 samples were needed for the estimated fill quantity, the deeper sample 
from one trench was placed on hold and not analyzed. 
 
The 37 soil samples were analyzed for the following: 

 Gasoline-range, diesel-range, and motor oil-range total petroleum hydrocarbons (TPH) 
by United States Environmental Protection Agency (U.S. EPA) Method 8015M with 
silica gel cleanup for the non-gasoline TPH; 

 California Title 22 Metals by U.S. EPA Methods 6020 and 7470; 
 Polynuclear Aromatic Hydrocarbons (PAHs) by U.S. EPA Method 8270C; 
 Polychlorinated Biphenyls (PCBs) by U.S. EPA Method 8082; 
 Organochlorine pesticides by U.S. EPA Method 8081A;  
 Asbestos by California Air Resources Board Method 435. 

Figure 2 shows the sample grid map that corresponds to sample locations. The Trust surveyed the cell 
grid lines, test pit locations, and surface elevation of the stockpile. If the Trust returns to harvest 
the characterized material next summer, any material that has been stockpiled since this sampling 
event can be pushed aside and only the characterized material will be removed from the site.  
 
Analytical Results 
 
The sample results are tabulated in Tables 1 and 2 for metals and organic compounds, 
respectively. Only detected organic compounds are shown in Table 2. The laboratory analytical 
reports are included as Attachment 2.     
 
Presidio background metals concentrations are shown on Table 1 for comparison with detected 
metals concentrations. Background concentrations for all four Presidio lithologies are shown on 
the metals table, as the stockpile contains a mixture of lithologies, as described above. Presidio 
human health cleanup levels for recreational land use and ecological cleanup levels are also 
posted on the tables. Note that the freshwater sediment cleanup levels presented on Table 1 only 
apply to sediment in areas where there are active seeps and springs and drainage swales at 
Landfill E.  
 
Asbestos, PCBs, and TPHgas were not detected in any samples. Concentrations of other chemicals 
were generally below applicable cleanup levels or represented background metals 
concentrations, as described below: 
 

 Arsenic:  Arsenic concentrations ranged from 3 to 10 mg/kg, which is slightly above the 
range of Presidio background concentrations, but generally less than the ecological 
special status cleanup level of 10 mg/kg. The range of arsenic concentrations detected is 
tightly bundled and is well within the range of background arsenic concentrations 
detected at the Presidio (up to 15 mg/kg) and within regional background concentrations 
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(up to 63 mg/kg), as reported in the Presidio-Wide Cleanup Level Document (EKI, 
2002). Thus, the arsenic concentrations do not represent contamination and reflect 
background levels. 
 

 Chromium & Nickel:  Samples EBMUD-TP-03B and -11A had chromium concentrations 
at 220 and 270 mg/kg, respectively, exceeding the Presidio background threshold 
concentration of 140 mg/kg (for Colma soil), but less than the background threshold 
concentration for serpentine. These same two samples also had nickel concentrations of 
120 and 210 mg/kg, exceeding the Presidio background threshold concentration of 
110 mg/kg. It appears that these samples likely represent a small amount of greenstone or 
serpentine soil because the two metals are found together in these two samples (see 
Table 1). Also, these chromium and nickel concentrations are well within the range of 
background chromium and nickel concentrations detected in serpentine at the Presidio 
(up to 1,700 and 4,300 mg/kg, respectively) and within regional background 
concentrations (up to 1,579 and 509 mg/kg, respectively), as reported in the Presidio-
Wide Cleanup Level Document (EKI, 2002). Thus, the chromium and nickel 
concentrations in these samples do not represent contamination and reflect background 
levels.  

 
 Cobalt:  Cobalt was detected in one sample (EBMUD-TP-11A) slightly above the 

ecological special status cleanup level of 20 mg/kg. The detected concentration of 
33 mg/kg is within the range of Presidio background metals concentrations of 16 to 
170 mg/kg (see Table 1). Thus, the cobalt concentrations in samples do not represent 
contamination and reflect background levels.  
 

 Copper:  Copper was detected in samples EBMUD-TP-14B and -17B above the Presidio 
background concentration for Colma lithology of 49 mg/kg. Copper was detected at 
240 mg/kg, less than the Chert/Shale background concentration of 360 mg/kg in sample 
EBMUD-TP-14B. In sample EBMUD-TP-17B, copper was detected at a concentration of 
1,400 mg/kg. To confirm this detection, the Trust requested that the analytical laboratory 
repeat the analysis with three new subsamples from the same jar as the original sample. 
In addition to these three 1 gram samples, the Trust requested the analytical laboratory to 
perform a Waste Extraction Test using deionized water (DI-WET), and analyze the 
extracted leachate for copper. The three additional total copper concentrations were 
32 mg/kg, 41 mg/kg, and 38 mg/kg, all below Presidio copper background levels and 
consistent with the other copper results in the stockpile. In addition, the concentration of 
copper in the extract from the DI-WET analysis was below the reporting limit for copper. 
Note that the method for the WET extraction requires a 50 gram soil subsample, thus this 
bigger volume is more representative of what is actually present in the sample. These 
results indicate that the initial total copper sample of 1,400 mg/kg is spurious, could not 
be repeated, and is not indicative of the representative copper in the sample. Further, the 
fact that the copper could not be detected in the DI-WET leachate indicates that the 
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copper that is present is not leachable. Thus, the copper concentrations do not represent 
contamination and reflect background levels. 
 

 Selenium:  Selenium was detected at 0.89 mg/kg in sample EBMUD-TP-17B slightly 
above the Beach/Dune background concentration of 0.75 mg/kg. This selenium 
concentration is well within the range of background selenium concentrations detected in 
Beach/Dune at the Presidio (up to 4.3 mg/kg) and within regional background 
concentrations (up to 28 mg/kg), as reported in the Presidio-Wide Cleanup Level 
Document (EKI, 2002). Thus, the selenium concentration in this sample does not 
represent contamination and reflects background levels.  
 

 Total Petroleum Hydrocarbons:  TPH as gasoline was not detected in any of the soil 
samples. TPH as diesel and motor oil were not detected above human health cleanup 
levels. TPH as diesel was detected above the cleanup level of 144 mg/kg for freshwater 
sediment in sample EBMUD-TP-09A, while TPH as motor oil was detected above the 
freshwater sediment cleanup level of 144 mg/kg in samples EBMUD-TP-07B, -08B, -
09A, -19A, and -19B. The Trust calculated the 95 percent upper confidence limit on the mean 
concentration (95% UCL) for TPH diesel and motor oil. The 95% UCLs were calculated using 
U.S. Environmental Protection Agency (USEPA) ProUCL Version 4.0 software. The 95% UCLs 
for TPH as diesel and motor oil are 58 mg/kg and 120 mg/kg, respectively, both below the 
freshwater sediment cleanup level. Therefore, taken as a whole, these soils meet the freshwater 
sediment cleanup levels.  
 

 Benzo(a)pyrene (BaP):  BaP was detected slightly above the recreational cleanup level of 
0.065 mg/kg in only one of 37 samples (sample EBMUD-TP-09A) at a concentration of 
0.091 mg/kg. The 95% UCL for BaP is 0.021 mg/kg, which is below the recreational cleanup 
level (and also the residential cleanup level of 0.027 mg/kg). Because there was only one 
detection above a cleanup level and the 95% UCL concentration is low, these soils meet the 
applicable Presidio cleanup levels for BaP.  
 

 DDT:  DDT was detected only in sample EBMUD-TP-12B at a concentration of 
0.022 mg/kg, above the ecological special status cleanup level of 0.0082 mg/kg. As this 
was the only pesticide detected above cleanup levels, and the only DDT detection of the 
37 samples, the presence of DDT is not considered widespread or statistically significant.  
 

 Phenanthrene:  Phenanthrene was detected slightly above the freshwater sediment 
cleanup level of 0.61 mg/kg in only one of 37 samples (EBMUD-TP-09A) at a 
concentration of 0.067 mg/kg. As this was the only detection of phenanthrene above 
cleanup levels, the presence of phenanthrene is not considered widespread or statistically 
significant.  
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San Jose Office 
April 12, 2011 
Report 11-091-0050 
 
H.T. Harvey & Associates   
983 University Ave. 
Building D 
Los Gatos, CA 95032 
 
Attn: Max Busnardo 
 
RE:  Presidio FS1/LF2, JOB #3258-01, P.O. #11-1277 
 

 
Background 

Seven mineral soil samples and one organic amendment sample were received April 1 
30, 2011. The seven mineral soil samples were identified as representing stockpiled 
soil. It was noted by the client, Stockpiles A and D had noticeable texture differences 
in parts of the pile. Composites from these distinct areas were submitted for 
comparison. The organic amendment was originally analyzed in S&PL report #10-243-
0049. Three weeks prior to analysis, this sample had 1050 pounds of urea and 4900 
pounds of feather meal added to the stockpile (700 cu. yd.). The material is currently 
actively composting and the suitability of the material as an organic amendment is 
discussed. Serpentine grasses are scheduled to be installed in one section of LF2 (Area 
6).  The other section of LF2 (Areas 4a and 4b) is terraced and is scheduled to be 
planted with non-native pine and cypress trees. Horticultural suitability laboratory data 
for these samples are attached and discussed below. 
 

 
Analytical Results and Comments 

Compost Pile  
 
The sample was noted to be dark brown in color. The carbon to nitrogen ratio is 18.2 
and likely reflects the additional nitrogen sources recently added to the amendment. 
This number is likely to change as the material continues to compost. Additional 
testing (S&PL Test A08-1) once the material has been determined as “finished” would 
be beneficial. The pile has completed composting when after turning the pile it does 
not raise above 100 degrees Fahrenheit.  The C:N ratio will likely decrease, which will 
indicate a surplus of nitrogen is present.  The amount of available nitrogen will likely 
change as well, which may affect the amount of organic amendment recommended 
below. Salinity, sodium, and boron are favorably low and do not limit application of the 
material. 
 
The amount of organic material is low and indicates that a high amount of mineral 
material is present in the pile. The moderately acidic pH is likely due to the presence 
of mineral material and not a reflection of the stage of composting. If the material was 
to be sold as a commercial product, this amount of mineral material would be 
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unsuitable as it would raise shipping costs. However, as the material is onsite this is acceptable and 
application rates are adjusted to reflect to lower organic amount per cubic yard.  
 
The gradation of the material shows that there is a significant amount of fine material, which may 
be dominated by the mineral fraction.  
 
The composting temperature was noted by the client to be ~122 degrees Fahrenheit. This present 
temperature is not as high as desired for composting, and plant pathogens could still be a concern 
in this product. If a temperature of 131 degrees Fahrenheit is not reached and maintained for at 
least 10-14 days, plant pathogenic fungal sclerotia and chlamydospores could still remain. If the 
soils were to become water logged for several days and an anaerobic soil environment developed, 
this can promote root disease. To determine if plant pathogenic fungal spores are present, a sample 
could be taken and submitted for pathogen screening through S&PL.  To help increase the 
temperature of the pile and achieve the desired temperature increasing the height of the pile is 
recommended.  
 
Stockpile A – Composite Area 1 and Area 2 
 
The reaction of Composite Area 1 is moderately alkaline at a pH of 7.8. The Composite Area 2 is 
slightly acidic in reaction at a pH of 6.9. Qualitative lime is favorably absent in both samples. 
Salinity, sodium, and boron are safely low in both of the samples. The sodium adsorption ratios 
(SAR) for both samples show sodium adequately balanced by soluble calcium and magnesium; this 
balance is important for soil structure and how it relates to water infiltration in these soils.  
 
The texture of the Composite Area 1 sample is loamy sand and the texture of the Composite Area 2 
is sandy loam. Textures were determined according to the USDA Soil Classification system. Organic 
matter is low. The estimated infiltration rate based on texture and organic matter content is 
favorable for both samples at 0.46 inch per hour for Composite Area 1 and 0.35 inch per hour for 
Composite Area 2.  Infiltration rates may vary due to the potential difference in compaction once the 
soil has been laid to final grade.  
 
In terms of fertility, in the Composite Area 1, phosphorus, zinc, manganese, and iron are low. 
Copper is fair. Potassium, calcium, and sulfate are adequate. Nitrogen and magnesium are 
abundant. The calcium to magnesium ratio is 1.8. In the Composite Area 2, phosphorus, potassium, 
sulfate, calcium, zinc, and iron are low. Manganese is fair. Nitrogen and copper are adequate. 
Magnesium is abundant compared to the lower calcium level. The calcium to magnesium ratio is 1.  
 
The client indicated Composite Area 1 is desired for use in the terraced area. If there is not enough 
stockpiled soil in Composite Area 1, then Composite Area 2 may be needed. Textural differences 
between the Composite Area 1 and Composite Area 2 may result in reduced drainage if used 
together. Layering the soils is not recommended for this project. The same material should be used 
from the surface to the serpentine subgrade. That being said, several of the tree species selected 
prefer well drained soils.  Even the Composite Area 2 soil is used continuously from the surface to 
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the serpentine subgrade, it is a heavier textured soil and will likely have poor drainage during times 
of heavy precipitation. If these soils remain water logged for several days, anaerobic conditions can 
result that promote root disease.  
 
The selected trees species appear to be able to grow in poor quality soils. However, to assist with 
establishment, a moderate amount of amendments are recommended. An organic amendment can 
be applied to the imported soil. The composted material analyzed will provide a slight amount of 
micronutrients (zinc, manganese, copper, and iron). Additional nitrogen, potassium, and magnesium 
will be added through this material. Although, Sargent Cypress prefer serpentine soils, the 
remaining four species do not necessarily grow in serpentine environments. Addition of gypsum is 
recommended for these species. Planting Sargent Cypress in the areas that may have a shallower 
amount of Stockpile A soil above the subgrade serpentine soil maybe be beneficial as the roots of 
the Sargent Cypress will be in closer contact with the serpentine soil they prefer.  
 
The pH of Composite Area 1 sample is higher than preferred by the selected tree species. Soil sulfur 
is recommended to lower the pH of the soil. This will occur slowly (several months depending on soil 
temperature, moisture, and microbial activity) and only to the depth that the material is 
incorporated. Decreasing the pH below depth of 12 inches in not recommended as the efficacy of 
soil sulfur decreases with depth (i.e. microbes need oxygen to utilize the soil sulfur and create acidic 
conditions). The pH of Composite Area 2 is slightly high, but over time from tree organic matter 
input may become more acidic. Adjusting the pH of the Composite Area 2 sample is optional. 
However, if for consistency purposes a single rate is needed for both Composite samples, the 
application of soil sulfur at the given rate below will not adversely affect the trees, and will likely put 
the pH in the range of 6.0.   
 
Stockpile B 
 
The reaction of the soil is moderately alkaline at a pH of 7.8 with qualitative lime favorably absent.  
Salinity (ECe), sodium, and boron are safely low. The sodium adsorption ratio (SAR) shows sodium 
adequately balanced by soluble calcium and magnesium. 
 
The texture of the soil is sandy loam according to the USDA Soil Classification system. There is 
significant material present that is greater than 2mm, which qualifies the material as “gravelly” with 
31% gravel dry weight. Organic matter content is low at 0.9% dry weight. The estimated water 
infiltration rate based on texture and organic matter content is moderate at 0.27 inch per hour. 
Infiltration rate may vary once the soil is laid to final grade due to potential differences in 
compaction. The material is moderately susceptible to compaction due to the gravel content and 
distribution of coarse sands combined with the silt and clay present.  
 
In terms of soil fertility, phosphorus, potassium, and zinc are low. Nitrogen, calcium, magnesium 
sulfate, and the remaining micronutrients are adequate for proper plant nutrition. The Ca:Mg ratio is 
2.2. 
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If the material was screened to remove 1 inch and larger material, it would still contain a large 
amount of gravel; this material is not a preferred soil to be used as planting material in the terraces. 
The tendency for compaction and heavier texture can result in poor drainage and unfavorable 
conditions for the trees. 
 
If after considering the comments above, the material is still desired for use as a top soil, after 
screening, addition of an organic amendment is recommended to boost fertility slightly and improve 
the soil structure. Soil sulfur should be added to decrease the pH keeping in mind comments made 
regarding the time frame needed to decrease the pH and the limitations on incorporation.  
 
Stockpile D – Composite 1- Sand and Composite 2-Clay 
 
The reaction of Composite 1 is moderately alkaline at a pH of 8.1. The Composite 2 is slightly 
alkaline in reaction at a pH of 7.2. Qualitative lime is favorably absent in both samples. Salinity, 
sodium, and boron are safely low in both of the samples. The sodium adsorption ratios (SAR) for 
both samples show sodium adequately balanced by soluble calcium and magnesium. 
 
The texture of the Composite 1 sample is sand and the texture of the Composite 2 is sandy loam. 
Textures were determined according to the USDA Soil Classification system. Organic matter is low. 
The estimated infiltration rate based on texture and organic matter content is favorable for both 
samples at 0.69 inch per hour for Composite 1 and 0.37 inch per hour for Composite 2.  Infiltration 
rates may vary due to the potential difference in compaction once the soil has been laid to final 
grade.  
 
In terms of fertility, in Composite 1, nitrogen, phosphorus, potassium, zinc, manganese, and sulfate 
are low. Calcium, magnesium, copper, manganese, and iron are adequate. The calcium to 
magnesium ratio is 3.4. In Composite 2, phosphorus, calcium, and zinc are low. Iron is fair. 
Nitrogen, potassium, copper, and iron are adequate.  Magnesium is abundant compared to the 
lower calcium level. The calcium to magnesium ratio is 1.1.  
 
Currently, Stockpile D is not planned for use as a planting medium as indicated by the client. 
Compatibility of these soils with Stockpile A was inquired about. The Stockpile D Composite 1 coarse 
textured sand would be compatible for use with Stockpile A Composite Area 1. It is preferred to use 
Stockpile D Composite 1 on top of the Stockpile A Area 1. However, as previously mentioned 
layering the soils in this project is not advised.  The Stockpile D Composite 1 would be an acceptable 
material for the trees. Soil sulfur would need to be added to decrease the pH. The Composite 2 
sample would be compatible for use with Stockpile A Composite Area 2. Additional soil sulfur would 
be needed to decrease the pH slightly for the trees. However, as mentioned previously this texture 
of soil will likely not provide as favorable of soil moisture conditions for the trees.  Both soils would 
benefit from the addition of the organic amendment.  
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Serpentine Soil Stockpile C – Composite 1 (lower half) and Composite 2 (Upper Half) 
 
The reaction of Composite 1 is strongly alkaline at a pH of 8.7. The Composite 2 is moderately 
alkaline in reaction at a pH of 8.5. Qualitative lime is favorably absent in both samples. Salinity, 
sodium, and boron are safely low in both of the samples. The sodium adsorption ratios (SAR) for 
both samples show sodium adequately balanced by soluble calcium and magnesium. 
 
The texture of both samples is sandy loam according to the USDA Soil Classification system. The 
samples qualify as “gravelly” with ~21% gravel dry weight in both. Organic matter is low. The 
estimated infiltration rate based on texture and organic matter content is moderate for both samples 
at 0.24 inch per hour for Composite 1 and 0.26 inch per hour for Composite 2. Infiltration rates may 
vary due to the potential difference in compaction once the soil has been laid to final grade. Both 
samples are moderately susceptible to compaction.  
 
In terms of fertility, in Composite 1, phosphorus, calcium, and zinc are low. Manganese is fair. 
Nitrogen, potassium, copper, iron, and sulfate are adequate. Magnesium are abundant. The calcium 
to magnesium ratio is 0.8. In Composite 2, potassium, sulfate, calcium, and zinc are low. 
Phosphorus, copper, and iron are adequate. Nitrogen and magnesium are abundant. The calcium to 
magnesium ratio is 0.8.  
 
The Serpentine Stockpile C soils are scheduled for use as fill soil for the serpentine grass area. 
Serpentine soil that is present at the site was previously analyzed in S&PL report #10-294-0047 
sample LF2, and has a significantly lower pH value of 7.0. The Grassland soil evaluated as a 
reference site had a pH value of 6.2 (S&PL Report #10-294-0047). If it recommended that soil 
sulfur is added to Serpentine Stockpile C soil to decrease the pH to a slightly acidic value similar to 
that of the reference site. An organic amendment would need to be applied to the Stockpile C soil to 
increase the organic content and provide needed nutrients for the bacterial population. 
 

 
Recommendations 

Recommendations for each soil are given below based on the assumption that their use is left to the  
client’s discretion.  After the soil has been laid to final grade, the following materials should then be 
evenly spread and thoroughly blended with the top 6 inches of soil to form a homogenous layer: 
 

 
Amount / 1000 Square Feet 

 Stockpile A Composite Area 1      4 cubic yards       Nitrogen Stabilized Organic Amendment* 
                               15 pounds       Soil Sulfur 
                               30 pounds       Gypsum 

 
Stockpile A Composite Area 2       4 cubic yards       Nitrogen Stabilized Organic Amendment* 

                                 5 pounds       Soil Sulfur 
                               60 pounds       Gypsum 
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Stockpile B                                 4 cubic yards       Nitrogen Stabilized Organic Amendment* 

                               15 pounds       Soil Sulfur 
                                

Stockpile D Composite 1               4 cubic yards       Nitrogen Stabilized Organic Amendment* 
                                18 pounds       Soil Sulfur 
                                

Stockpile D Composite 2              4 cubic yards       Nitrogen Stabilized Organic Amendment* 
                               10 pounds       Soil Sulfur 
                               50 pounds       Gypsum 

 
Serpentine Stockpile C                  8 cubic yards       Nitrogen Stabilized Organic Amendment* 
Both Composites                             28 pounds       Soil Sulfur 
 

*This rate is based on 138 lbs dry weight of organic matter/ cu. yd. of amendment from the 
composted pile analyzed in this report.  

 

 
OR To Prepare Backfill For Trees: 

• Excavate planting pits at least twice as wide as the diameter of the rootball. 
• Soil immediately below the root ball should be left undisturbed to provide support but the sides 

and the bottom around the side should be cultivated to improve porosity. 
• The top of the rootball should be at or slightly above final grade. 
• The top 12-inches of backfill

 

 around the sides of the rootball of trees may consist of the above 
amended soil or may be prepared as follows:  

             4 parts      Site Soil  
                                                     1 part        Nitrogen Stabilized Organic Amendment* 
     Uniformly blended with: 

 
Amount / Cubic Yard of Backfill Mix 

Stockpile A Composite Area 1           3/4 pound       Soil Sulfur 
                             1 2/3 pound       Gypsum 

 
Stockpile A Composite Area 2           1/4 pound       Soil Sulfur 

                            3 1/4 pounds      Gypsum 
 
Stockpile B                                    3/4 pound       Soil Sulfur                               
 
Stockpile D Composite 1                   1 pound        Soil Sulfur 

                                
Stockpile D Composite 2                  1/2 pound       Soil Sulfur 

                             2 3/4 pound       Gypsum 
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• Backfill below 12 inches

• Irrigation of new plantings should take into consideration the differing texture of the rootball 
substrate and surrounding soil matrix to maintain adequate moisture during this critical period of 
establishment. 

 required for 24-inch box or larger material should not contain the 
organic amendment or soil sulfur.  

 
If we can be of any further assistance, please feel free to contact us. 

 
Meagan Hynes, Ph.D. 
 

        Emailed: mbusnardo@harveyecology.com 
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