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Dear Mr. Sharp:

The purpose of this report is to summarize the results of our Sediment Characterization and
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Sediment Pilot Study Work Plan dated May 2, 2011, and to provide justified recommendations
for the field pilot study.

We appreciate the opportunity to provide our professional services on this project. If you have
any questions regarding this report or if we can be of further service, please do not hesitate to
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EXECUTIVE SUMMARY

The results of our investigation indicate that materials accumulating in debris basins and
reservoirs have value and may be processed into useful construction materials to broadly include:

Coarse Aggregate
Washed Concrete Sand
Aggregate Base

Fill Sand

Top Soil

The net value of materials, considering processing costs but no handling at the source or
transportation, is estimated at about $1 per ton for average materials derived from debris basins
or reservoirs. Pending haul rates and distances, the net value of these materials may easily be
eroded by the cost of hauling materials to a production plant. However, transportation costs are
unavoidable when excavating out a debris basin or reservoir, whether the excavated materials are
transported to a Sediment Placement Site (SPS) for disposal or to a production plant for
processing to useful materials. Any gains achievable from producing construction materials
would offset costs associated with cleaning out debris basins or reservoirs. The indirect value of
diverting waste from SPS’s and extending the service life of these facilities should also be taken
into consideration.

A pilot plant is recommended and will provide insight into plant logistics, processes, marketing
and distribution. Due to the expense of a wet process required for washed concrete sand, the
pilot plant is recommended to be conducted in two mobilizations: a dry process and a wet
process. The data collected during a pilot plant operation will be directly applicable to
processing of any earth material. The costs of the pilot test are anticipated to be significantly
offset by the value of the material produced.

SEDIMENT CHARACTERIZATION

Sediment Characterization Program

Our sediment characterization consisted of test pit and hand-auger explorations performed at the
May SPS, Devil’s Gate Reservoir and Santa Fe Dam. The locations of these sites within the
greater Los Angeles area are shown on the attached Figure 1. The locations of the explorations
are shown on the attached Figures 2 through 4 and are summarized in the following table.

Site Date o_f Type o_f Number_ of Depth qf
Explorations Exploration Explorations Exploration
May SPS June 1, 2011 Test Pit 4 10 to 12 feet
Devil’s Gate June 9, 2011 Hand Auger 12 2 to 8 feet
Santa Fe Dam June 14, 2011 Hand Auger 5 2 to 3 feet
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The study sites where chosen based on accessibility and representation of different depositional
environments. The materials encountered at the sites are considered representative of the
following environments:

e May SPS materials are generally representative of debris basin sediments after the Station
Fire of July through November 2009.

e Devil’s Gate materials are generally representative of materials accumulating in a
reservoir.

e Santa Fe materials are generally representative of materials placed by a sluicing
operation.

An environment which may not be represented are debris basins within steep valleys incised into
the surrounding mountains such as the debris basin shown in the photograph on the cover of this
report where rock falls, rolling sediments, or debris flows with abundant cobbles and boulders
are prevalent.

Sampling with a 4-inch diameter hand auger as was the case with the Devil’s Gate explorations
precludes sampling cobbles or boulders. Cobbles and boulders were observed at some locations
within Devil’s Gate reservoir and in some cases were encountered as refusal in the exploration.
Therefore, some bias toward finer materials is expected in the sampling results. A hand auger
was also used for the Santa Fe Dam explorations. However, minimal bias due to sampling is
anticipated at this location because of the character of the material. The sluiced material sampled
at the top of the existing Santa Fe Dam stockpile consists of sand that is relatively clean of
oversized materials. This material is typical of pumped hydraulic fills as evidenced by few
cobbles observed at the surface. The May SPS explorations were performed with a large bucket
hydraulic excavator. The resultant stockpiled spoils were sampled with a shovel at the top third,
mid third and bottom third of the stockpile in general accordance with ASTM D75. The May
SPS materials are anticipated to have minimum bias due to sampling.

Laboratory tests were performed to evaluate the quality of the materials encountered and
included the following.

26 particle size gradation tests (ASTM D6913)
6 plasticity index tests (ASTM D4318)
5 sand equivalent tests (ASTM D2419)
7 organic impurities tests (ASTM C40)
4 organic content tests (ASTM D2974)
4 sodium sulfate soundness tests (ASTM C88)

The results of all laboratory tests are included in Appendix A. The particle size gradations are
summarized graphically with respect to the material specifications described in the following
section on the attached Figures 5, 6, and 7 for the May SPS, Devil’s Gate Reservoir, and Santa
Fe Dam, respectively. The results of the other material quality tests are summarized in the
following table.
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Test
Site Plasticity Sand " Organic(z) Organig:2 ) 2%?;:{:
Index Equivalent Impurities Content Soundness®
SPS May Not Tested | 25t027% | Darkerthan |, o 4.4% 5% loss
Standard
. Standard to o o 0
Devil’s Gate Non-Plastic 74 to 89% Darker than 4.6 /oOtO 1% to 2%
to 12 11.9% loss
Standard
Santa Fe Dam Not Tested Not Tested Not Tested Not Tested Not Tested
- 6 maximum | - 30% or - Darker than | - Less than - Less
for aggregate | better typical | Standard® 5% for than10% for
base and sub- | for fill sand | rejected for unclassified | concrete
Tvoical Limits base - 50% or concrete fill; aggregates
yp - 4 maximum | better typical | aggregates -2t020%
for asphalt for aggregate ideal for top
sand base soil

(1) Performed only on predominantly granular material (i.e., Soil Category B, C or D materials as
described in the following table) which are potentially suitable for concrete aggregates.

(2) Performed only on materials which appeared to have a relatively high organic content.

(3) Darker than Standard refers to soil when subjected to a specified chemical reagent provides a
darker color relative to when the soil is subjected to a second standard color reagent. For a more
precise description, the color may be described in comparison to glass color standards and
provided a value of 1 through 5, where 3 is Standard, 4 and 5 are Darker than Standard, and 1 and
2 are Lighter than Standard. A Darker than Standard color would typically be rejected, or require
more investigation, according to standard concrete practice.

Organic impurities and contents were evaluated only for materials which appeared to have a
relatively high organic content as evidenced by color and odor. The following photograph shows
typical soil with apparent organic impurities as observed in the test pits of May SPS.
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Source Materials

For the purposes of this study, the soils encountered may be categorized as shown in the
following table.

Category | Quality SS(;'rInC;;?Sl(Jf)) Soil Group Names™®

I- SM/ML, SM borderline Silty Sand to Sandy Silt; Silty Sand

borderline Poorly Graded Sand with Silt to Silty

B | e svsz_a%/ﬂ?ﬂém sand; borderline Well Graded Sand with Silt to
Silty Sand; Silty Sand
Poorly Graded Sand; Well Graded Sand; Poorly
C Intermediate SP, SW, Graded Sand with Silt; Poorly Graded Sand with
to High SP-SM, SW-SM | Silt and Gravel; Well Graded Sand with Silt;
Well Graded Sand with Silt and Gravel
Poorly Graded Gravel; Well Graded Gravel,
Poorly Graded Gravel with Silt; Poorly Graded
D High GZV(SV(\QN?ZEAM Gravel with Silt and Sand; Well Graded Gravel

with Silt; Well Graded Gravel with Silt and
Sand; Silty Gravel

(1) ASTM D2488, Description and Identification of Soils, using borderline cases described
in Appendix X3 of the referenced standard.

The relative occurrences of the soil categories described above are summarized in the following
table for the May SPS, Devil’s Gate Reservoir, and Santa Fe Dam. The approximate near
surface distribution of soil categories are shown in plan view on the attached Figures 2, 3, and 4
for the May SPS, Devil’s Gate Reservoir and Santa Fe Dam, respectively.

Site Category A Category B Category C Category D
(%) (%) (%) (%)
May SPS 0 100 0 0
Devil’s Gate Reservoir 48 23 29 0
Santa Fe Dam 63 37 0 0
Average 37 53 10 0

The soil categories described above exclude cohesive clays, and the Category D gravel was not
encountered in our explorations. That is, the materials encountered generally appear to consist of
silt, sand and lesser amounts of gravel, particles that may be eroded and transported by moderate
flow velocities, and tend to exclude cohesive clay and heavy gravel which are expected to be
erodible only at higher flow velocities as predicted by the Hjulstrom diagram (Sundborg, 1956).
Although not encountered at our exploration locations and not expected to be typical of most
debris basins or reservoirs, Category D materials are expected in some areas. For example,
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Category D materials may be found in limited quantities at the headwaters of reservoirs where
high flow velocities occur. They may also be found in debris basins within steep valleys incised
into the surrounding mountains where rock falls, rolling sediments and debris flows with
abundant cobbles and boulders are prevalent.

POTENTIAL USE ASSESSMENT

Product Values

For the purposes of this study, construction materials that may be derived from debris basins or
reservoirs are categorized as shown in the following table.

Natlonglly Applicable Local Product . Estimated
Category Recognized Names Processing Value
Standard
Top Soil | ASTM D5268 | 1°P SO%‘:;;};;’E;“;?‘“GMS) Dry Screen $3/ton
) Fill Sand
Fill Sand N/A Unelassified Fill Dry Screen $6/ton
Coarse %-Inch Rock
Aggregate ASTM €33 Class 1 Permeable Material Dry Screen $15/ton
Acoresate Crushed Aggregate Base Blend of Coarse
Bffe & ASTM D1241 Select Subbase Aggregate and $13/ton
Class 2 Permeable Material Fill Sand
Washed Concrete Sand
Sand ASTM C33 Asphalt Sand Wash Screen $15/ton
Mortar Sand

Fill Sand is generally used for imported structural fill and is subject to the project specific
requirements. As a result, there is no nationally recognized or local standard for this material.
Unclassified fill as described in Section 300-4.1 of the Standard Specifications for Public Works
Construction, which beyond a restriction on oversized cobbles and boulders has few
requirements, would generally fall into this category, but may also be considered Top Soil for
non-structural applications.

For the purposes of this investigation, the following criteria are taken as representative of local
practice for Fill Sand in most circumstances.

e Fill Sand should generally have a Sand Equivalent of 30 or greater.
e Fill Sand should generally have less than 25 percent passing the No. 200 sieve.
e Fill Sand should generally have an Expansion Index of 20 or less.

With the exception of Fill Sand, the particle size gradations specified by the referenced standards
are shown with respect to the gradation of the site soils for the May SPS, Devil’s Gate Reservoir
and Santa Fe Dam on the attached Figures 5, 6, and 7, respectively.
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The estimated values of the materials were determined by conducting a telephone survey of
6 suppliers local to the greater Los Angeles area, referencing material costs using estimating
software, CostWorks” by RSMeans, for the Los Angeles area, 2011, 2™ quarter, interviewing
senior level management of 1 major local supplier, and engaging a subconsultant, JMS
Consulting Engineer, to review our estimated values.

Production Costs

Production costs are anticipated to vary pending, but not necessarily limited to, the following
factors.

e Site access and development including entitlements, permits, flood control, storm water
pollution prevention plan, and post-extraction reclamation, if any

e Equipment selection, acquisition and maintenance

e Mobilization and haul distance, if material is trucked to processing site

e Process, dry versus wet

The pilot processing plant described in the following section is intended to evaluate the costs
associated with the above or similar factors. For the purposes of this study, the anticipated costs
associated with producing the materials described herein are shown in the following table.

Process Cost
Dry Screen $4/ton
Wash Screen $9/ton
Waste Disposal $5/ton

Use Assessment Methodology

In general, our methodology is based on three premises: (1) source materials, provided they meet
certain durability qualifications, may be grouped into broad categories based solely on gradation
to include primarily silt, silt and sand mixtures, primarily sand, and primarily gravel, with
material value generally increasing with coarser materials; (2) the relative proportions of primary
materials used in construction that may be derived from a source category may be estimated by
considering certain grain sizes, namely coarse gravel taken as coarser than s inch, fine gravel
and sand taken as finer than 3 inch, and the least desirable fines taken as finer than the standard
sized No. 200 sieve; and (3) the primary materials may be used as feeder stock to produce other
secondary materials used in construction. This forms the basis for evaluation of the economic
potential of a specific sediment source.

Since gradations by their nature are relative proportions of silt, sand, and gravel sized particles, it
is feasible to estimate the quantities of processed construction materials that may be produced
from the pilot study sites by evaluating the relative occurrences of the soil Categories A through
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D previously described. The desired final products may be derived by processing the basic
source categories into primary products of Top Soil, Fill Sand, and Coarse Aggregate.
Secondary products may be produced by further processing or blending of primary products. For
instance, Washed Sand may be derived from washing Fill Sand. Aggregate Base may be derived
from blending Coarse Aggregate and Fill Sand. The flow chart below shows the derivation of
secondary products from primary products.

Source Category

A B,CorD
Top Soil Fill Sand Coarse
Aggregate
Wash
Legend Screen
Fill Sand - Primary
Product v
Washed | Aggregate
Sand 7 Base
Washed - Secondary
Sand Product
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Laboratory tests were performed for two main tasks: (1) to characterize the source materials into
the 4 source categories and (2) to evaluate which products may be produced from the available
sources. The following table summarized the laboratory tests performed and how the results are
used to evaluate potential products from source materials.

Task UGS Test Standard Purpose and Criteria
Description
1 Gradation | ASTM D6913 « classify source material into Category A, B, C or D
Atterberg | ) g1\ D43 g | material;
Limits
Orcanic o if Darker than Standard, Washed Sand may not be
Im % rities ASTM C40 | produced as a secondary product;
P « if Standard, all products may be produced;
« only applicable if Darker than Standard result for
Organic organic impurities;
Content ASTM D2974 « if greater than 5 percent, only low value primary Top

Soil may be produced;

« if greater than 70 percent passing the No. 200 sieve,
the source material is not suitable for primary Top Soil
and is Waste;
« for a given Source Category:
- percent passing the ¥s-inch sieve determines
the relative proportion of primary Fill Sand
produced by dry screening;
- percent retained on the 1-inch sieve
determines the relative proportion of material
Gradation | ASTM D6913 available for crushing;
- the remaining material minus the above
determines the relative proportion of primary
Coarse Aggregate produced by dry screening.
e Category C and/or D source materials are needed to
produce secondary Aggregate Base;
« percent passing the No. 200 sieve determines the
relative proportions of secondary Washed Sand and
Waste produced by wash screening of primary Fill

Sand.
Sand « at least 30 for higher quality Fill Sand
Equivalent ASTM D2419 « at least 50 for Aggregate Base
Soundness ASTM C88 | * less than 10 percent for Coarse Aggregate and
Washed Sand

For the purposes of this study, materials with apparent high organic impurities are avoided in the
production of Washed Sand because Portland cement products, a common application for
Washed Sand, require a low amount of organic impurities. Materials with apparent high organic
impurities such as those derived from materials eroded after wild fires are recommended to be
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selectively processed to produce primarily Top Soil and Fill Sand and some screened Coarse
Aggregate.

When secondary products are produced, there is a commensurate reduction in the production of
primary products. Our study considers the following possible production options with respect to
secondary products derived from primary products. The primary products consisting of Top
Soil, Fill Sand and Coarse Aggregate are produced for all the options in addition to the
secondary products.

e Option 1 — No Washed Sand and no Aggregate Base is produced.

e Option 2 — All available Washed Sand is produced but no Aggregate Base is produced.

e Option 3 — All available Aggregate Base is produced but no Washed Sand is produced.
Results are identical to Option 1 if no Category C or D materials are available since Fill
Sand derived from Category B materials are not suitable for Aggregate Base.

e Option 4 — First, all available Washed Sand is produced. If Fill Sand remains, all
available Aggregate Base is produced. Results are identical to Option 2 if no material
with organic impurities is present because all Fill Sand is processed into Washed Sand.

Detailed flow charts showing the products that may be derived from the source materials were
developed using the methodology described above and are shown for the May SPS, Devil’s Gate
Reservoir, and Santa Fe Dam on Figures 8, 9 and 10, respectively, and are summarized in the
following table. These flow charts are suitable for use for any site but the percentage proportions
of source material categories and material quality are specific to each site. The flow charts are
intended to assist with the evaluation of available materials and selection of final products.

Relative Proportions of Products

May SPS Devil’s Gate Reservoir Santa Fe Dam
Material Figure 8 Figure 9 Figure 10
Option Option Option

1 2 3 4 1 2 3 4 1 2 3 4
Top Soil 33% | 33% | 33% | 33% | 24% | 24% | 24% | 24% | 63% | 63% | 63% | 63%

Fill Sand 62% | 30% | 62% | 30% | 70% | 36% | 66% | 32% | 34% | 0% | 34% | 0%
Coarse
Aggregate

gfsg;egate 0% | 0% | 0% | 0% | 0% | 0% | 6% | 6% | 0% | 0% | 0% | 0%

g‘;izhed 0% | 25% | 0% |25% | 0% |27% | 0% |27% | 0% |24% | 0% | 24%

S0 0 Y P T

The estimated gross and net dollar value of processed materials is shown in detail for the above
described production options on the flow charts shown on the attached Figures 8 through 10, and

5% | 5% | 5% | 5% [ 2% | 2% | 0% | 0% | 3% | 3% | 3% | 3%
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summarized in the following table. These estimated gross and net dollar values are based on the
estimated values of individual products and production costs presented, and a gross mass of
processed material of 50,000 tons, chosen arbitrarily as a readily scalable value.

Based on 50,000 Tons of Processed Material

Estimated Net

Site Gross Value Net Value Value per Ton of

Source Material®
May SPS $274,031 to $368,216'" | $73,930 to $101,139) $1.48 to $2.02
Devil’s Gate $261.497 t0 $270.876% | $11.412t0$20,791% |  $0.22 to $0.41

Reservoir
Santa Fe Dam $220,485 to $296,243% | $20,485 to $32,270° $0.41 to $0.65
Average $1.12

(1) See Options 1 through 4, Figure 8.

(2) See Options 2 and 4, Figure 9.

(3) See Options 1 through 4, Figure 10.

(4) The apparent higher value of May SPS materials relative to the other sites is a result of the
absence of poorer quality Category A materials, which generally produce low value Top Soil and
negative value Waste. Similar higher values may be obtained from the Devil’s Gate Reservoir
and Santa Fe Dam sites by selectively extracting Category B and C material.

SUMMARY OF FINDINGS

Based on the results of our field explorations, laboratory testing and economic analyses, the
following conclusions are presented:

Major Findings

e Materials accumulating in debris basins or reservoirs have commercial value, once
processed into construction materials, which may offset some of the cost of cleaning out
these facilities.

¢ In addition, the service life of existing SPS’s may be extended by diverting material from
these disposal sites to useful applications.

e A pilot plant will help identify costs or obstacles associated with plant logistics,
processes, marketing and distribution before any large scale investments are considered.

e The cost of the pilot plant, excluding handling at the source or transportation to the pilot
plant, will be significantly offset by the value of the materials produced.

Other Findings

e Because of the low value of Top Soil with respect to the production cost and the amount
of Waste associated with materials containing more than 70 percent fines, processing
Category A materials should be avoided.

10
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Based on the Devil’s Gate Reservoir results, Category A materials are anticipated to be
present at the downstream, lowest reach of the reservoir, which is the location most
critical to be cleaned out. This is an unfavorable condition.

The cost of cleaning out the lower reach of Devil’s Gate Reservoir where Category A
materials are anticipated to prevail may be offset by extracting more favorable materials
at the middle to upper reaches.

Inclusion of Washed Sand in the final mix of products generally results in an overall
higher valuation. However, with a relatively small reduction in the value of Washed
Sand from $15 to $13 per ton, which may be anticipated in the current economic
conditions, the inclusion of higher value Washed Sand is no longer predicted to result in a
significantly higher overall valuation due to the relatively small gain in value with respect
to the increased cost of waste disposal.

However, although unwashed materials may have a similar net valuation to higher value
Washed Sand pending the relative cost of waste disposal to the marketable value of
Washed Sand, such materials may not be in sufficient demand to keep up with production
and substantial stockpiling may be necessary.

PILOT STUDY PLAN

The following additional investigations are recommended.

A pilot production plant is recommended to verify the validity of the processes
summarized in the attached flow charts, including the quantities of materials and waste
generated and the logistics of the operations. Because of the substantial costs associated
with a wet process including permitting, staging, water usage, and waste silt disposal, the
pilot production plant is recommended to be deployed in two separate mobilizations, an
initial dry process mobilization and a second wet process mobilization. The dry process
mobilization is anticipated to consist of the following:

O A 4-inch grizzly to screen out oversized cobbles

0 A power double-screen having a 1-inch screen and a ¥s-inch screen

As an option, a second single %-inch screen may also be provided and dedicated
to the production of Top Soil where materials with organic impurities are
prevalent

A crusher

A front-end loader

A tractor-dozer

A plant supervisor

An equipment operator
A laborer

@]

O O0O0OO0O0O0

Photograph (right) — Power
Double-Screen Operation

11
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e The wet process mobilization is anticipated to consist of the following in addition to the
above:

O A ¥s-inch wash screen

O At least 3 successive desilting ponds and an estimated water supply of
300,000 gallons per day

0 A stormwater pollution prevention plan

0 A disposal site for waste silt

e The associated costs, based on the pilot production plant, including permitting, labor,
equipment rental and maintenance, and ancillary costs will be evaluated and compared
with the gross processed product valuation.

e The erosion and deposition model under development as part of this study should be
integrated with the source material categories presented herein to evaluate whether an
integrated model to predict processed product valuation is feasible. This will allow for
preliminary evaluation for the likely options for the final processed product.

For a pilot plant, the upfront and fixed costs become a smaller proportion of the overall cost as
the duration of the pilot production program increases. As a result, we recommend a minimum
of 3 months for the dry process phase of the pilot production program. For the purposes of this
analyses and report, we assume that the pilot plant will be mobilized to the May SPS. We
understand that material will not be recycled from the May SPS, but will be transported to the
May SPS pilot plant by others.

To facilitate a pilot production program, a quote was obtained from a local contractor, O&B
Equipment, to provide the equipment and operators for the pilot plant described above. The
provided quote is summarized as follows.

e Mobilization and start up costs: $22,000

e Dry processing by double-screening: $2/ton

e Crushing of course materials, if any: $6,000/week (expect crushing for 1 week out of
every 4 weeks of production)

12



County of Los Angeles Department of Public Works Project No. BAS 10-50E
LACDPW Sedimentation Study October 6, 2011

The costs associated with the pilot plant, excluding handling at the source and transportation to
the pilot plant, are anticipated to be significantly offset by the value of the material produced, as
predicted by our model and summarized in the table below.

. Gross

Material Value® Net Value
May SPS-type Materials $411,000 $220,000
Devil’s Gatte Reservoir- $290,000 $54,000
type Materials
Santa Fe Dam-type $331,000 $140,000
Materials
Average $344,000 $138,000

Estimated Engineering and Management Fees $55,000

Net Cost | $83,000 credit

(1) Estimated as the Gross Value from Option 1 (i.e., no wet processing) of Figures 8, 9 and 10, for
the May SPS, Devil’s Gate Reservoir, and the Santa Fe Dam, respectively, scaled by a factor of
1.5 to account for 75,000 tons processed during the pilot plant operation.

In summary, our fees for the pilot study at May SPS are anticipated to be $245,000, including an
estimated $190,000 in production and $55,000 in engineering and management fees. Our
estimated fees do not include any transportation, neither from the source to the pilot plant nor
from the pilot plant to a buyer, or any waste disposal.

The total cost of the pilot study will also include transportation provided by others. These costs
may be wholly or partially offset by the estimated gain of $83,000 derived from the produced
materials, pending haul rates and distances.

Our estimated fees are based on a quote from our subcontractor, O&B Equipment, and the
following assumptions:

e Approximately 75,000 tons of source material will be processed in a period of 3 months,
1.e., the anticipated production rate is 25,000 tons per month.

e The May SPS, or a similar suitable and accessible site, will be made available for the
pilot plant. Approximately at least 2 acres are required.

e Source materials will either be readily available on site or transported to the pilot plant by
others.
Waste will be disposed of by others.

o Water will be provided by others for dust control or similar purposes, and is not included
in our estimated fees presented above.

13
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A loader at the source locations will be provided by others to excavate and handle source
materials, and is not included in our estimated fees presented above.

LIMITATIONS

The pilot study test sites were explored to the degree practicable. The following limitations of
the methods used should be considered when evaluating the data presented.

For the May SPS site, only the uppermost cell of the disposal site was investigated.
Materials encountered in the test pits were limited to a relatively narrow gradation range
falling into material Category B. This result may not be representative of the site as a
whole, where broader material gradation is anticipated.

The Devil’s Gate Reservoir site was explored more comprehensively than the other sites
and is considered to be most representative of the types of materials to be derived from
reservoirs of this nature.

Large reservoirs such as the Devil’s Gate show a large degree of downstream sorting of
materials, with Category A materials near the dam and a gradual transition to coarse
materials from Categories B to C upstream. Category D materials were not encountered
but are expected at the headwaters where high flow velocities or steep slopes subject to
sediment gravity flows prevail. As a result, if material is selectively removed from the
downstream end near the dam where removal is most critical, only poorer quality
Category A materials should be anticipated.

For the Santa Fe Dam site, only the upper few feet of the stockpile were explored by
hand-auger explorations, and therefore the sampling cannot be considered representative
of the stockpile as a whole.
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CLOSURE

Tetra Tech appreciates the opportunity to be of service on this project. If you have any questions
regarding this letter or if we can be of further service, please do not hesitate to contact the

undersigned.

Respectfully submitted,
Tetra Tech

7 P
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Wl T

)t
Michael Stojanoff, G.E/./

Peter S/kopek, Ph.D., G.E.
Project Engineer v

Principal Engineer

Bryan A. Stirrat, PE.
President

Filename: Final Report - Sediment Characterization and Potential Use Assessment 2011-10-06.doc

Distribution: Addressee (1 hardcopy + pdf by email to dsharp@dpw.lacounty.gov)
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Soil Gradation Results for May SPS
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Soil Gradation Results for Devil's Gate
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Soil Gradation Results for Santa Fe Dam
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May SPS Note: Typical for materials derived from debris basins.
Candidate Material

ORGANIC IMPURITIES DARKER THAN STANDARD (ASTM C 40)

@ ORGANIC IMPURITIES LIGHTER THAN STANDARD (ASTM C 40)
ORGANIC CONTENT >5% (ASTM D 2974)| ORGANIC CONTENT <5% (ASTM D 2974) U | SOIL CLASSIFICATION (ASTM D 2487)

PERCENT PASSING #200 SIEVE
(ASTM D 1140)

SOIL CLASSIFICATION (ASTM D 2487)

PERCEN;I—AFS’q'?\ASBNﬁfg)OOiEVE A B C D
>70%
A B

Dry Double Dry Double Dry Double
Screening Screening Screening
1”7 X 3/8” 1”7 X 3/8” 1”7 X 3/8”

Dry Single
Screening
3/18”

Disposal

-$5/ton

Dry Single
Screening

Dry Double Dry Double Dry Double

Screening Screening Screening »
Top Soil 17 X 3/8” 17 X 3/8” 17 X 3/8” 318
AET:;"/: ;2;:3 Disposal Coarse Coarse Coarse
-$5/ton Aggregate Fill Sand Aggregatd Fill Sand Aggregate Fill Sand
Top Soil (ASTM C 33) $6/ton (ASTM C 33) 6/ton (ASTM C 33) 6/ton
ASTM D 5268 $15/ton $15/ton $ $15/ton $
$3/ton
Coarse . Coarse Coarse
IAggregate ';" Sand Aggregat Fill Sand Aggregate Fill Sand
(ASTM C 33) 6/ton (ASTM C 33) 6/t°n (ASTM C 33) 6Iton
$15/ton $15/ton $ $15/ton $ Crusher Crusher

PERCENT PASSING #200 SIEVE
(ASTM D 1140) \l

>70%

e e rean s

Waste Waste Waste

Legend

0%-25% Relative Occurrence Ranking; Path of Least Product

(e e =

Waste Waste Waste

2P

Waste 25%-50% Relative Occurrence Ranking; Path of Modest Product

Disposal

-$5/ton

Disposal

-$5/ton

Disposal

Dry Single
Screening
3/8”

-$5/ton

50%-75% Relative Occurrence Ranking; Path of Substantial Product

Disposal

™
s
e

-$ 5/ton Disposal Disposal . .
| 5/ 75%-100% Relative Occurrence Ranking; Path of Most Product
. -$5/ton -$5/ton
Top Soil
(ASTM D 5268,
$3/ton
Dry Double )  Process A Soil Category A: Includes Soil Groups Wash Screening Wash Screening Wash Screening
Screening SM/ML, ML Aggregate Aggregate
1” X 3/8” Base ngasg
(ASTM D 1241) (ASTM D 1241)
B Soil Category B: Includes Soil Groups $1 3/ton $1 3/ton
Coarse SP-SM/SM, SW-SM/SM, SM
Aggregate Aggregate Aggregate Product
Base Base (ASTM C 33)
(ASTM D 1241) (ASTM D 1241) 15/ton Soil Category C: Includes Soil Groups
$13/ton $13/ton $ C SP, SW, SP-SM, SW-SM Washed | | waste Washed | | waste Washed | | waste
Sand Silt Sand Silt Sand silt
(ASTM C 33) (ASTM C 33) (ASTM C 33)
i 15/ton
Disposal Waste D Soil Category D: Includes Soil Groups $ $1 Slton $1 Sl/ton
-$5/ton GP, GW, GP-GM, GW-GM, GM . .
Disposal Disposal Disposal
-$5/ton -$5/ton -$5/ton
ESTIMATED VALUE OF MATERIALS BASED ON 50,000 TONS OF PROCESSED MATERIAL
T Option 1- No Washed Sand, No Aggregate Base Option 2 - Washed Sand, No Aggregate Base Option 3 - No Washed Sand, Aggregate Base Option 4 - Washed Sand, Aggregate Base
rodu Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value
Top Soil 16,250 548,750 -$16,250 16,250 $48,750 -$16,250 16,250 48,750 -$16,250 16,250 $48,750 -$16,250
Fill sand 31,050 5186,300 562,100 14,950 589,700 £29,900 31,050 5186,300 562,100 14,950 589,700 $29,900 . ] . .
Coarse Aggregate 2,599 $38,981 528,586 2,599 $38,981 $28,586 2,539 $38,981 528,586 2,599 $38,981 $28,586 [E] ;?:g::geéa\gsé:n;;‘%g, Ca n d |d ate M ate Il al F I OW C h a rl
Aggregate Base -- -- -- -- 0 30 30 0 S0 Phone (909) 860-5096
Washed Sand 12,719 $190,785 476,314 - - 12,719 $190,785 $76,314 - TE‘NTRA TECH fOI' M ay S PS
roject Name:

LACDPW Sedimentation Study

Project Number: H
e BAS 11-58E PATE August 2011 F|gure 8

TOTALS

$274,031 $274,031 $101,139




Devil’s Gate Note: Typical for materials derived from reservoirs.
Candidate Material

ORGANIC IMPURITIES DARKER THAN STANDARD (ASTM C 40)

60%
o

‘ ORGANIC IMPURITIES LIGHTER THAN STANDARD (ASTM C 40)

ORGANIC CONTENT >5% (ASTM D 2974)| ORGANIC CONTENT <5% (ASTM D 2974) ~ SOIL CLASSIFICATION (ASTM D 2487)

PERCENT PASSING #200 SIEVE
(ASTM D 1140) )

SOIL CLASSIFICATION (ASTM D 2487)

PERCEN(TAZ/_AF?Asguﬁ iﬁg)oo iEVE A B C D
>70%
A B

Dry Double
Screening
1”7 X 3/8”

Dry Double
Screening
17 X 3/8”

Dry Double
Screening
1”7 X 3/8”

Dry Single
Screening
3/18”

Dry Double
Screening

Dry Double
Screening

Dry Double

Screening Dry Single

Top Soil 17 X 3/8” 17 X 3/8” 17 X 3/8” Scre;lrsif’ng
ASTM D 5268 Dienosal
$3/ton $'§};sa Coarse Coarse Coarse
- on /Aggregate Fill Sand Aggregate Fill Sand Aggregate Fill Sand
Top Soil (ASTM C 33) $6/ton (ASTM C 33) $6/ton (ASTM C 33) 6/ton
(ASTM D 5268 $15/ton $15/ton $15/ton $
$3/ton
Coarse . Coarse Coarse
/Aggregate 2" Sand Aggregat Fill Sand Aggregate Fill Sand
(ASTM C 33) 6/ton (ASTM C 33) 6/ton (ASTM C 33) 6/ton
$15/ton $15/ton $ $15/ton $ Crusher Crusher

PERCENT PASSING #200 SIEVE
(ASTM D 1140) \l

>70%

Waste Waste Waste

Legend

0%-25% Relative Occurrence Ranking; Path of Least Product

Waste Waste Waste

Waste 25%-50% Relative Occurrence Ranking; Path of Modest Product

Disposal

-$5/ton

Disposal Disposal

Dry Single
Screening
3/8”

-$5/ton

-$5/ton

50%-75% Relative Occurrence Ranking; Path of Substantial Product

Disposal

-$5/ton

Disposal

Top Soil -$5/ton
(ASTM D 5268

Disposal Disposal

75%-100% Relative Occurrence Ranking; Path of Most Product

o
%
o

-$5/ton -$5/ton

$3/ton
I;rgr ;c:‘t;rt‘)le Process A Soil Category A: Includes Soil Groups Wash Screening Wash Screening Wash Screening
17 X 3/8’9’1 SM/ML, ML Aggregate Aggregate
Base Base
Soil Cat B: Includes Soil G gsmmzm (ASTM D 1241)
oil Category B: Includes Soil Groups 13/ton $13lton
Coarse B SP-SM/SM, SW-SM/SM, SM @
Aggregate Agg:ﬁgggf Product
(ASTM D 1241) (ASEMaI§1e241) $15/ton C Soil Category C: Includes Soil Groups
$13/ton $13/ton SP, SW, SP-SM, SW-SM Washed | | waste Washed | | waste Washed | | waste
Sand Silt Sand Silt Sand silt
(ASTM C 33) (ASTM C 33) (ASTM C 33)
Disposal Waste D Soil Category D: Includes Soil Groups $15/ton $15/ton $15/ton
-$5/ton GP, GW, GP-GM, GW-GM, GM
Disposal Disposal Disposal
-$5/ton -$5/ton -$5/ton
ESTIMATED VALUE OF MATERIALS BASED ON 50,000 TONS OF PROCESSED MATERIAL
. Option 1- No Washed Sand, No Aggregate Base Option 2 - Washed Sand, No Aggregate Base Option 3 - No Washed Sand, Aggregate Base Option 4 - Washed Sand, Aggregate Base
rodu Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value
Top Soail 25,758 $77,274 -$25,758 25,758 $77,274 -§$25,758 25,758 $77,274 -$25,758 25,758 $77,274 -§$25,758
Fill sand 17,388 5104,328 534,776 7,452 344 712 514,904 15,825 594,949 531,650 5,889 335,333 511,778 . . . .
Coarse Aggregate 782 511,723 58,597 782 511,723 58,597 0 S0 50 0 SO [E] ﬁ?fﬂxﬁ:eé’a‘fséin;{‘%s Ca n d |d ate M ate I'I al F I OW C h a rl
Aggregate Base -- -- - -- 2,345 530,480 $21,102 2,345 $30,480 Phone (909) 860-5096 1Tl
Washed Sand 8,519 $127,788 $51,115 -- -- -- 8,519 $127,788 TETRATECH fOI' DeV” S Gate

Project Name:
LACDPW Sedimentation Study

Project Number: H
$261,497 $270,876 e BAS 11-58E DATE August 2011 F|gure 9

TOTALS $193,325




Santa Fe Dam Note: Typical for materials derived from sluicing operations.

Candidate Material

ORGANIC IMPURITIES DARKER THAN STANDARD (ASTM C 40) ‘ . ORGANIC IMPURITIES LIGHTER THAN STANDARD (ASTM C 40)

ORGANIC CONTENT >5% (ASTM D 2974)| ORGANIC CONTENT <5% (ASTM D 2974)

PERCENT PASSING #200 SIEVE )
(ASTM D 1140)

SOIL CLASSIFICATION (ASTM D 2487)

PERCENE—AFS,AF?ASg\Iﬁ fg)oOiEVE A B C D
>70%
A B

~ SOIL CLASSIFICATION (ASTM D 2487)

Dry Double Dry Double Dry Double
Screening Screening Screening
1”7 X 3/8” 1”7 X 3/8” 1”7 X 3/8”

Dry Single
Screening
3/18”

Disposal

-$5/ton

Dry Single

Dry Double

Dry Double Dry Double

Screening Screening Screening Screening
Top Soil 1” X 3/8” 1” X 3/8” 1”7 X 3/8” 3/8”
ASTM D 5268 )
$3/ton s?g’ﬁsa' Coarse Coarse Coarse
- on /Aggregate Fill Sand Aggregate Fill Sand Aggregate Fill Sand
: (ASTM C 33) (ASTM C 33) (ASTM C 33)
(aoon > S280 $15/ton $6/ton $15/ton $6iton $15/ton $6iton
$3/ton
Coarse Coarse Coarse
IAggregate ';g/sand Aggregat Fill Sand Aggregate Fill Sand
(ASTM C 33) ton (ASTM C 33) (ASTM C 33)
$15/ton $15/ton S6fton $15/ton $6/ton Crusher Crusher

PERCENT PASSING #200 SIEVE
(ASTM D 1140) \l

>70%

e e rean s

Waste Waste Waste

Legend

0%-25% Relative Occurrence Ranking; Path of Least Product

(e e =

Waste Waste Waste

Waste

Disposal

Disposal

-$5/ton

Disposal

-$5/ton

Dry Single
Screening
3/8”

-$5/ton

50%-75% Relative Occurrence Ranking; Path of Substantial Product

[2rars
‘ 25%-50% Relative Occurrence Ranking; Path of Modest Product

Disposal
-$5/ton Disposal Disposal Disposal 75%-100% Relative Occurrence Ranking; Path of Most Product
Top Soil -$5/ton -$5/ton -$5/ton
(ASTM D 5268,
$3/ton
Dry Double Process A Soil Category A: Includes Soil Groups Wash Screening Wash Screening Wash Screening
Screening SM/ML, ML
1”7 X 3/8” Aggregate
Base
Soil Cat B: Includes Soil G (A?IT:’;';ﬂm oyt
oil Category B: Includes Soil Groups ton
B SP-SM/SM, SW-SM/SM, SM @ $ $13/t°n
Aggregate Aggregate Product /
ngasg ngasg (ASTM C 33) . .
(ASTM D 1241) (ASTM D 1241) $1 5/ton C Soil Category C: Includes Soil Groups
$13/ton $13/ton SP, SW, SP-SM, SW-SM Washed | | waste Washed | | waste Washed | | waste
Sand Silt Sand Silt Sand silt
(ASTM C 33) (ASTM C 33) (ASTM C 33)
Disposal Waste D Soil Category D: Includes Soil Groups $15/ton $15/ton $15/ton
-$5/ton GP, GW, GP-GM, GW-GM, GM
Disposal Disposal Disposal
-$5/ton -$5/ton -$5/ton

ESTIMATED VALUE OF MATERIALS BASED ON 50,000 TONS OF PROCESSED MATERIAL

T Option 1- No Washed Sand, No Aggregate Base Option 2 - Washed Sand, No Aggregate Base Option 3 - No Washed Sand, Aggregate Base Option 4 - Washed Sand, Aggregate Base
rodu Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value Quantity (tons) Gross Value Net Value
Top Soail 31,500 $94,500 -$31,500 31,500 $94,500 -$31,500 31,500 $94,500 -$31,500 31,500 $94,500 -$31,500
Fill Sand 16,835 5101,010 533,670 0 50 30 16,835 $101,010 333,670 0 50
1360 Valley Vista Dri H H
S L 24,57 s1s 35 Lees s2A.75 18,15 Lot T s Lo ST (]  poyevescwe |Candidate Material Flow Charl
- - ~ - - Phone (909) 860-5096
washed sand 11,785 $176,768 $70,707 — — 11,785 $176,768 $70,707 TETRATECH (209) for Santa Fe Dam

Project Name:
LACDPW Sedimentation Study

P Number: i
S L —— Figure 10

$32,270

TOTALS
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Appendix A

Laboratory Test Results
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Sieve Analysis of Aggregate

ASTM C136

791/781 East Washington Boulevard, Los Angeles, CA 90021
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KFM GeoScience

Client:

SEL FILE No.: 40126-1

Project: LADPW Sedimentation Study

Location:

Date Tested: 6/14/11
Date Sampled: NA
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Sieve Analysis of Aggregate

ASTM C136

791/781 East Washington Boulevard, Los Angeles, CA 90021

Tel. No. (213) 745-5333; Fax No. (213) 746-0744

SEL REPORT No.: G-11-8507

KFM GeoScience
Project: LADPW Sedimentation Study

Client:
Location:

SEL FILE No.: 40126-1

Date Tested: 6/14/11
Date Sampled: NA

Brown SILTY SAND

Material Description:

Source:

TP-3

Sample No.:
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Particle Size Distribution Report
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Sieve Analysis of Aggregate

ASTM C136

791/781 East Washington Boulevard, Los Angeles, CA 90021

Tel. No. (213) 745-5333; Fax No. (213) 746-0744

SEL REPORT No.: G-11-8507

KFM GeoScience

Client:

SEL FILE No.: 40126-1

Project: LADPW Sedimentation Study

Location:

Date Tested: 6/14/11
Date Sampled: NA

Black SILTY SAND

Material Description:

Source:

TP-3

Sample No.:
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Particle Size Distribution Report

| sieve Size U.S. Standard |
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1360 Valley Vista Drive
KFM Diamond Bar, CA 91765 GRAIN SIZE DISTRIBUTION ANALYSIS

Phone (909) 860-5096

GEOSCIENCE (ASTM C136/C117/D422)
Job Name: LADPW Sedimentation Study Tested By : MN
Job Number: BAS 11-58E Date Completed: June 17, 2011
Sampled By: MS Input By: MN
Date Sampled: June 9, 2011 Lab Number: 27
Sample Description: Samples from Devil's Gate; samples DG-1a, 1b, 2a, 2b and 3
= é - % é % T @ g o 2 § 2 §§ é U.S. Standard Sieve Size
100% - —
90% | ‘H
80%
[
I
0 70%
=
> 60%
m )
5 s0% :
b4 i
[T
£ 40%
3
¢ 30%
[11]
o
20%
10%
0%
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
Sample # Lab # LL Pl USCS Gravel Sand Fines 2u
) DG-1a 27 SM 0.0% 57.7% 42.3%
a DG-1b 27 41 2 ML 0.0% 14.5% 85.5%
A DG-2a 27 52 12 MH 0.0% 2.2% 97.8%
A DG-2b 27 ML 0.1% 46.6% 53.3%
[ | DG-3 27 ML 3.1% 35.7% 61.3%




KFM

GEOSCIENCE

Job Name:
Job Number:
Sampled By:

Date Sampled:

Sample Description:

1360 Valley Vista Drive
Diamond Bar, CA 91765
Phone (909) 860-5096

LADPW Sedimentation Study
BAS 11-58E

MS

June 9, 2011

GRAIN SIZE DISTRIBUTION ANALYSIS

(ASTM C136/C117/D422)

Tested By : MN
Date Completed: June 17, 2011
Input By: MN
Lab Number: 27

Samples from Devil's Gate; samples DG-4a, 5a, 5b, 6a and 6b

£S5 £3 g = 2 98 g8 3 U.S. Standard Sieve Size
100% . By
90%
80% Lo ‘
= 3\
G 70% \
> eo% o
m H
& 50%
=
[T
£ 40%
(&)
2 30% N
& A
20% \
10%
0% .. |
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
Sample # Lab # LL Pl USCS Gravel Sand Fines 2u
® DG-4a 27 SP 51% 93.2% 1.7%
[ | DG-5a 27 ML 0.0% 48.8% 51.2%
A DG-5b 27 SM 0.0% 82.6% 17.4%
A DG-6a 27 SP 21% 96.0% 1.9%
[ | DG-6b 27 NP ML 3.5% 33.7% 62.8%




1360 Valley Vista Drive
Diamond Bar, CA 91765

GEOSCIENCE Phone (909) 860-5096

Job Name: LADPW Sedimentation Study
Job Number: BAS 11-58E

Sampled By: MS

Date Sampled: June 9, 2011

GRAIN SIZE DISTRIBUTION ANALYSIS
(ASTM C136/C117/D422)

Tested By : MN
Date Completed: June 17, 2011
Input By: MN
Lab Number: 27

Sample Description: Samples from Devil's Gate; samples DG-7, 8, 9a, 9b and 10

£ £3 38 4 22 8 2 98 g8 3 U.S. Standard Sieve Size
100% : : .
90% E ﬂ T~ L
’ N R | [T~
80% \ ~L
- N N \
5 70% : : \
w
N
S 6% \ \\
m
5 s0%
z
[T
£ 40%
a \ )
g 30% A\ \
w
] %
20% ;
N N\
10% J
0% ;
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
Sample # Lab # LL Pl USCS Gravel Sand Fines 2u
® DG-7 27 SP 1.9% 88.9% 9.2%
[ DG-8 27 SP 31.9% 66.1% 1.9%
A DG-9a 27 SP 12.1% 87.0% 0.9%
A DG-9b 27 SM 3.2% 73.8% 23.0%
[ | DG-10 27 SP 20.6% 78.4% 1.0%




1360 Valley Vista Drive
Diamond Bar, CA 91765
Phone (909) 860-5096

GEOSCIENCE

Job Name: LACDPW Sedimentation Study
Job Number: BAS 11-58E

Sampled By: MCS

Date Sampled: June 9, 2011

GRAIN SIZE DISTRIBUTION ANALYSIS
(ASTM C136/C117/D422)

Tested By : MN
Date Completed: June 17, 2011
Input By: MN
Lab Number: 27

Sample Description: Samples from Devil's Gate; DG-11 and DG-12

Eé Eé é é T 0o o 2 § 2 §§ é U.S. Standard Sieve Size
100% - ® :
90%
80%
'_
I
o 70%
=
> 60%
m
E 50%
[T
£ 40%
w
2 30%
o
20%
10%
0%
10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
Sample # Lab # LL Pl USCS Gravel Sand Fines 2u
DG-11 27 48 7 ML 0.4% 5.3% 94.4%
DG-12 27 50 12 MH 0.0% 10.8% 89.2%

H>>Ee




KFMV

1360 Valley Vista Drive
Diamond Bar, CA 91765
Phone (909) 860-5096

GRAIN SIZE DISTRIBUTION ANALYSIS

GEOSCIENCE (ASTM C136/C117/D422)
Job Name: LADPW Sedimentation Study Tested By : MN
Job Number: BAS 11-58E Date Completed: June 17, 2011
Sampled By: MS Input By: MN
Date Sampled: June 9, 2011 Lab Number: 27
Sample Description: Samples from Santa Fe Dam, SF-1 to SF-5
= é £ % é % T ©d o 2 § 2 §§ é U.S. Standard Sieve Size
100% ~ :
90% ; ~
| \.
80% =
- T \
S 70% —. \
% ..n\. \'
> 60% \-\\ ' \!
@ o H
% 50% N
L
£ 40%
e
€ 30% :
oy \ ;
20%
10%
0%
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
Sample # Lab # LL PI USCS Gravel Sand Fines 2y
[ SF-1 27 SM 4.8% 51.7% 43.5%
[ SF-2 27 SM 20.8% 40.4% 38.8%
A SF-3 27 SM 5.0% 77.1% 17.9%
A SF-4 27 SM 6.0% 60.9% 33.1%
| SF-5 27 SM 0.7% 51.2% 48.1%




KFMV

1360 Valley Vista Drive

Diamond Bar, CA 91765

ATTERBERG LIMITS

Phone (909) 860-5096 ASTM D 4318
GEOSCIENCE
Job Name: LACDPW Sed. Study Tested By : MN, JC
Job Number: BAS 11-58E Date Completed:  August 16, 2011
Sampled By: MCS Input By: MN, JC
Date Sampled: June 9, 2011 Lab Number: 27, 34
Sample ID Liquid Limit Plasticity Index USCS Classification
DG-1b (air dried) 41 2 ML
DG-2a (air dried) 52 12 MH
DG-4b (air dried) NP NP ML
DG-6b (air dried) NP NP ML
DG-11 (air dried) 48 7 ML
DG-12 (air dried) 50 12 MH
DG-1b (oven dried) 36 0 ML
DG-2a (oven dried) 49 7 ML
DG-11 (oven dried) 41 8 ML
DG-12 (oven dried) 48 0 ML
Plasticity Chart
60 ]
50
CH
40 @ DG-1b (air dried)
A DG-2a (air dried)
g 30 cL B DG-11 (air dried)
o ©® DG-12 (air dried)
20 /1 DG-1b (oven dried)
MH or OH DG-2a (oven dried)
10 OA DG-11 (oven dried)
CLol~ ML or‘OL' DG-12 (oven dried)
0 .

20

40

60

LL (%)

80 100
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SMITH-EMERY LABORATORIES

An fndependent Commareial Testlng Laboratory

781 E. Washington Boulevard - 2nd Floor Los Angeles, California 00021 & (213) 745-5333 & Foax 2 13) 740-7232

June 23, 2011 SEL File No.: 40126-1
SEL Report No.: G-11-8518

KFM GeoScience

1360 Valley Vista Drive
Diamond Bar, CA 91765
Atltn; Mr. Michael Stojanoff

RE: LADPW Sedimentation Study
Los Angeles, California

Incompliance with the request by your anthorized representative, Smith-Emery Laboratories has
completed testing for the sediment samples for sand equivalent, organic impurities and organic
matter in accordance with ASTM standard test method.

Test results arc as follows:

REPORT OF TEST

Date Sample Received: 6/10/11 Date Tested: 6/21/11
Sampled By: Client
'fPB @.3 ~ {2 | AS;FM D2§";’4 Qrganic Matter 4.4 )
TPZ@5 —11 & ASTM 132974 Organic Matter 25
TP3@ 3121t ASTM C40 Organic Impurities Darker Than Standard
TP2@5- 114 ASTM C40 Organic Impurities Darker Than Standard
TP3@0-3 1t ASTM D2419 Method A ave. of three 27
TPZ@S5-111 ASTM D2419 Method A ave, of three 25

Should you have any questions regarding the contents of this report, please call.

Respectfully submitted,

SMITI—J.-EMER\:?OSERVTCES
AN‘(%[}‘@/(QZ?\B ANTLLA

Geotechnical Laboratory Manager
AC/ac
cc: 2-Addresse

ALL REPORTS ARE SUBMITTED AS TIIE CONPIDENTIAL PROPRRTY OF CLIBNTS, AUTHORIZATION MO PUBLICATION QF OLIR REPORT, CONCLUSIONS, QR EXTRACTS
FIROM OR REGARDING THEM 18 RESERVED PENDING OUR WRITTEN APPROVAL AS A MUTUIAL PRUTECTION T6 CIAENTS, THE PUBLIC AND QURSTTVES,



SMITH-EMERY LABORATORIES

An Independent Commercial Testing Laboratory

781 E. Washington Boulevard - Znd Floor  Los Angeles, California 90021 & (213) 745.5333 @ Fax (213) 749-7232

August 1, 2011 SEL File No.: 40126-1
SEL Report No.: G-11-8562

KFM GeoScience

1360 Valley Vista Drive

Diamond Bar, CA 91765

Attn: Mr. Michael Stojanoff E

RE: LADPW Sedimentation Study
Los Angeles, California !

Incompliance with the request by your authorized representative, Smith-Emery Laboratories has
completed testing for the sediment samples for organic impurities and organic matter in
accordance with ASTM standard test method.

Test results are as follows:

REPORT OF TEST
Date Sample Received: 7/27/11 Date Tested: 7/28/11
Sampled By: Client
'?ASTM D2974 Orgamc Matter s ASTM 040, Orgamc Impurlties | o
A recewed Mmsture “Ash Content Orgamc Plaie ST Remarks
Ry il 1 22 Content (Y6).  After 440°C 1| Color Noweo |0
DG-2b @ 1.5 — 4.0t 30.4 4.6 5 Darker Than Standard
DG-3@0.0-3.01 443 11.9 5 Darker Than Standard
DG-5b@ 2.0 -4.01ft - - o) Darker Than Standard
DG-7@0.0~151t - - 4 Darker Than Standard
DG3@0e-151 - - 3 Standard

Should you have any questions regarding the contents of this report, please call.

Respectfully submitted,
SMEZQ{-EMERY GEOSERVICES
ANGELITO CABANILLA
Geotechnical Laboratory Manager

AC/ac
ce: 2-Addresse

ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AUTHORIZATION FOR PUBLICATION OF GUR REPORT, CONCLUSIONS, OR EXTRACTS
FROM OR REGARDING THEM IS RESERVED PENDING OUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELVES.



SMITH-EMERY LABORATORIES

An Independent Commercial Testing Laboratory

781 E. Washington Boulevard - 2nd Floor Los Angeles, California 90021 @ (213) 745-5333 @ Fax (213) 749-7232

August 2, 2011 SEL File No.: 40126-1
SEL Report No.: G-11-8568

KFM GeoScience

1360 Valley Vista Drive

Diamond Bar, CA 91765

Attn: Mr. Michael Stojanoff

RE: LADPW Sedimentation Study
Los Angeles, California

Incompliance with the request by your authorized representative, Smith-Emery Laboratories has
completed testing for the sediment samples for sand equivalent in accordance with ASTM D
2419 standard dry method.

Test results are as follows:

REPORT OF TEST

Date Sample Received: 7/27/11 Date Tested: 8/1/11

Sampled By: Client

_ SamplelD. | TestMethod | Remlts
DG-5b @ 2.0 ~4.0ft | ASTM D24 19 Method A ave. of three | 74
DG-T@00-15% ASTM D2419 Method A ave. of three 88
DG-8 @00~ 156 ASTM D2419 Method A ave. of three 39

Should you have any questions regarding the contents of this report, please call.

Respectfully submitted,
SMITH-EMERY GEOSERVICES

ANGELITO CABA ILLA

Geotechnical Laboratory Manager
AC/ac
cc: 2-Addresse

ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AUTHORIZATION FOR PUBLICATION OF GUR REPORT, CONCLUSIONS, OR EXTRACTS

FROM OR REGARDING THEM IS RESERVED PENDING OUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES.



SMITH-EMERY LLABORATORIES

An Independent Commercial Testing Laboratory

781 E. Washington Boulevard - 2nd Floov  Los Angeles, California 90021 € (213) 745.5333 @ Fax (213) 749-7232

July §, 2011 SEL File No.: 40126-1
SEL Report No,: G-11-8528

KFM GeoScience

1360 Valley Vista Drive

Diamond Bar, CA 91765
Attn: Mr. Michael Stojanoff

RE: LADPW Sedimentation Study
Los Angeles, California

Incompliance with the request by your authorized representative, Smith-Emery Laboratories has
completed testing for the sediment samples for soundness test using sodium sulfate solution in
accordance with ASTM standard test method.

Test results are as follows:

REPORT OF TEST

Date Sample Received: 6/10/11 Date Tested: 6/23/11

Sampled By: Client

R O T . . 1-Results Loss after

SamplelD. | TestMethod. . | Results Lossafter

o een T b ST e S eyeles o
™P2@s -111ft ASTM C88 by Sodium Sulfate 5
TP3@0-3f ASTM C88 by Sodium Sulfate 5

Note: Sample tested are passing 3/8” and the calculated weighted losses are base from the original grading of
samples as received per ASTM (C38.

Should you have any questions regarding the contents of this report, please call.

Respectfully submitted,
SMITH-EMERY GEOSERVICES
AN;G>ET 10 CABANILLA
Geotechnical Laboratory Manager

AC/ac
ce: 2-Addresse

ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AUTHORIZATION FOR PUBLICATION GF OUR REPORT, CONCLUSIGNS, OR EXTRACTS
FROM CR REGARDING THEM IS RESERVED PENDING QUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES,




SMITH-EMERY LABORATORIES

An Independent Commercial Testing Laboratory

781 E. Washington Boulevard - 2nd Floor  Los Angeles, California 90021 & (213) 745-5333 & Fax (213) 749-7232

August 12, 2011 SEL File No.: 40126-1
SEL Report No.: G-11-8580

KFM GeoScience

1360 Valley Vista Drive

Diamond Bar, CA 91765

Attn: Mr. Michael Stojanoff

RE: LADPW Sedimentation Study
Devil’s Gate,Los Angeles, California

Incompliance with the request by your authorized representative, Smith-Emery Laboratories has
completed testing for the sediment samples for soundness test using sodium suifate solution in
accordance with ASTM standard test method.

Test results are as follows:

REPORT OF TEST

Date Sample Received: 7/27/11 Date Tested: 8/1/11

Sampled By: Client

‘_ i SampIeID o G T ost Method | ResultsLossafter
R I T T S cycles
DG7 @ 0.0~ 1.3° ASTM C88 by Sodium Sulfate (Fine) 1
DGS @0.0’~- 1.5 ASTM C88 by Sodium Sulfate (Coarse) 2
DG8 @ 0.0~ 1.5° ASTM C88 by Sodium Sulfate (Fine) 2

Note: Sample DGS tested for both coarse and fine the calculated weighted losses are base from the original grading
of samples as received per ASTM C88, Sieve analysis data provided by client per ASTM C136.

Should you have any questions regarding the contents of this report, please call.

Respectfully submitted,

Sl\éf’f H-EMERY GEOSERVICES
ANGELITO OKBANILLA
Geotechnical Laboratory Manager

AC/ac
cel 2-Addresse

ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PRCPERTY OF CLIENTS, AUTHORIZATION FOR PUBLICATION CF OUR REPORT, CONCLUSIONS, OR EXTRACTS
FROM OR REGARDING THEM 1S RESERVED PENDING QUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TQ CLIENTS, THE PUBLIC AND QURSELVES.



