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Executive Summary

Techniques for sampling substrate material. armour layer. mansport material, and bulk
density are discussed. Experience in field testing these methods on the North Platte.
Gunnison, Rio Chama, and Stanislaus rivers is discussed. and recommendations for
improvement are presented.

Project objectives were to develop sampling techniques that are consistent with
numerical modelling techniques, that may be used to dstermine the particle size distribution
of the substrate and armour materials, to quantify and describe the material in transport over
the stream surface, and to field test the developed techniques.

A drum sampling technique was developed to sample the armour and substrate
material. A 30-gallon drum is placed on the streambed to isolate a portion of the bed from
the flow. The armour layer material is removed from the area enclosed by the drum.
Successive drum placements are made to obtain the desired sample size. Following
excavation of the final armour layer sample, the substrate material is excavated from the area
defined by the drum. The sampling process becomes more complex when the drum becomes
submerged because of the washout of fine particles and the difficulty of working in high
flows. When the sampler is used in conjunction with a filter cloth sampling bag placed over
the top of the drum and an anchoring system, the sampling technique proved to be successful
in retaining the fine material that was washed out while the drum sample was submerged.
The method was tested in flow depths of up to four feet.

Bulk densities were measured at the test sites using a procedure devised by Dr. R. T.
Milhous. Substrate material from the center of a rigid frame is 2xcavated. The volume of
the depression is determined by covering the frame with plastic sheeting and filling it with
known volumes of water before and after the excavation of the depression. The weight of
the material excavated is determined and the bulk density of the substraze material can be
computed. Analyses were performed to determine the void ratios of the insitu substrate
material but were found to be unreliable due to the magnitude of errors that ocurred during
the bulk density determination process.

Samples were collected to characterize the surface material in ransport applying
several experimental techniques. Hydraulic dredging of surface fines with a drill operated
pump were attempted but proved unsuccessful due to clogging of the pump. A swirl
sampling technique was developed that suspended the surface material in a column of water
isolated by the drum sampler while a vertically integrated sample was obtained. Conclusions
regarding the results of the swirl technique are inconclusive. The dredging and swirl
sampling techniques were used in situations where the surface material was so minifnal that
a grab sample could not be obtained by hand. When sufficient quantities of surface material
allowed a grab sample to be obtained, the sample was taken from an area isolated by the
drum or in the lee of a large roughness element.
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Executive Summary

Techniques for sampling substrate material. armour layer. oansport material, and bulk
density are discussed. Experience in field testing these methods on the North Platte.
Gunnison, Rio Chama, and Stanislaus rivers is discussed. and recommendations for
improvement are presented.

Project objectives were to develop sampling techniques that are consistent with
numerical modelling techniques, that may be used to dztermine the particle size distribution
of the substrate and armour materials, to quantify and describe the material in transport over
the stream surface, and to field test the developed techniques.

A drum sampling technique was developed to sample the armour and substrate
material. A 30-gallon drum is placed on the streambed to isolate a portion of the bed from
the flow. The armour layer material is removed from the area enclosed by the drum.
Successive drum placements are made to obtain the desired sample size. Following
excavation of the final armour layer sample, the substrate material is excavated from the area
defined by the drum. The sampling process becomes more complex when the drum becomes
submerged because of the washout of fine particles and the difficulty of working in high
flows. When the sampler is used in conjunction with a filter cloth sampling bag placed over
the top of the drum and an anchoring system, the sampling technique proved to be successful
in retaining the fine material that was washed out while the drum sample was submerged.
The method was tested in flow depths of up to four feet.

Bulk densities were measured at the test sites using a procedure devised by Dr. R. T.
Milhous. Substrate material from the center of a rigid frame is excavated. The volume of
the depression is determined by covering the frame with plastic sheeting and filling it with
known volumes of water before and after the excavation of the depression. The weight of
the material excavated is determined and the bulk density of the substrazz material can be
computed. Analyses were performed to determine the void ratios of the insitu substrate
material but were found to be unreliable due to the magnitude of errors that ocurred during
the bulk density determination process.

Samples were collected to characterize the surface material in Tansport applying
several experimental techniques. Hydraulic dredging of surface fines with a drill operated
pump were attempted but proved unsuccessful due to clogging of the pump. A swirl
sampling technique was developed that suspended the surface material in a column of water
isolated by the drum sampler while a vertically integrated sample was obtained. Conclusions
regarding the results of the swirl technique are inconclusive. The dredging and swirl
sampling techniques were used in situations where the surface material was so minimal that
a grab sample could not be obtained by hand. When sufficient quantities of surface material
allowed a grab sample to be obtained, the sample was taken from an area isolated by the
drum or in the lee of a large roughness element.
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The drum sampling technique proved successful for sampling armour and substrate
layers of cobble and gravel bed streams. Field studies demonszated that the drum sampler
can be practically used for sampling bed material sizes up to 315 mm (12.4 in) in diameter.
Comparisons with results of previous freeze core sampling on the Rio Chama river in New
Mexico showed the drum sampler and freeze core sampler to compare closely in sampling
particle sizes less than 100 mm (3.9 in), but differed in sampling the larger particles. The
samples obtained with the drum sampler on the Rio Chama ranged from 0.7 mm (0.03 in)
to 315 mm (12.4 in), while the samples obtained previously with a freeze core sampler
ranged from 0.6 mm (0.02 in) to 120 mm (4.7 in).

Results and analysis of the field sampling procedures performed at the four study sites
are presented, including error analysis regarding sample size where applicable. Observations

~ for improvement and refinement of the sampling techniques are also presented.

9
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Introduction

The reported project was undartaken as part of an interagency study between the U.S.

Bureau of Reclamation and the U.S. Fish and Wildlife Service. on the relationships between

flow and river channel characteristics and the removal of fine material from coarse sediment

substrates. Colorado State University was contracted to assist in the development and testing

of substrate sampling techniques. The project involved the evaluation of numerical studies

and data collection from laboratory and field sudy sites. The work described herein

addresses the methodology for field substrate sampling to support future numerical model

investigations.  All work was conducted as directed by Dr. R. T. Milhous.

Goals and Objectives

The goals of this study are:

6]

()

To develop substrate sampling techniques that are consistent and compatible with
numerical modeling.

Provide specific field dat that will allow the application and use of conventional
numerical models.

The study objectives were to:

1)

()

3)

C)

Develop sampling techniques to map the particle size distribution on the stream
substrate surface.

Develop sampling techniques to quantitatively describe the material in transport
over the stream substrate.

Develop sampling techniques to quantitatively describe the particle size
distribution of the stream substrate armor layer.

Develop sampling techniques to quantitatively describe the particle size
distribution below the soeam subsmate armor layer.

L)
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Alternative Approaches and Methods

Several substrate sampling techniques were identified and reviewed prior to the
development of a new sampling technique that would meet the stated objectives. Ths
substrate sampling techniques located in the literature are summarized in Table 1. Sampling

techniques that are routinely used and that have been cited are reported.

Substrate Samglin.g Techniques

Many sampling devices haves been introduced throughout the development of bed
material sampling techniques. However, the majority of these techniques are limited in their
application to both fine and coarse bed materials. The search and review of substrate
sampling techniques centered on sampling devices and techniques that are appropriate for use
in sampling and differentiating substrate materiait and the armour layer. Specific focus was
placed on sampling methods that are applicable to gravel and cobble bed streams. Schematics
of the reviewed substrate sampling devices are presented in Appendix IV.

Freeze Core techniques use liquid CO, or N, to freeze the substrate material with a
single probe or a three probe apparatus that is driven into the river or sweam bed. The
original single tube freeze core sampler, developed by Walkotten (1973), consisted of a
copper tube and a brass tip. The apparatus was equipped with an injector composed of a
sel;ies of equally spaced nozzles that uniformly injected liquid CO, to obtain a frozen core

around the probe.
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Following several improvemsnts to the single tube fresze core device (Petts, 1989;
Carling and Reader, 1981), Lotspeich and Reid (1980: introduced th2 tri-tube freeze core
sampler, based on the same freeze core idea. but used three rwbes arranged in a triangular
fashion approximately 5-7.5 cm apart to obuain frozen cores that were larger and more
representative than those obtained with the single tube techniqus. On= advantage of freeze
core techniques is that the potential exists to show vertical stratigraphy of the substrate if
distinguishable layers are present (Walkotten, 1973; Everest, et al., 1982). .

The McNeil Core technique represents traditional attempts to sample substrates by
means of cylindrical tubes or coring devices. The McNzil sampler, originally developed by
McNeil and Ahnell (1964), was constructed of stainlgss steel and consisted of a tube that

extended six inches from the bottom of a larger cylindrical basin. The tube diameter depends

. on the size of the gravel being sampled and varies from four to six inches. If the bed

material is fine grained (e.g., sands énd gravels) the tbe pordon of the sampler is driven
into the stream bed to a depth of approximately six inchzs. M zterial from within the tube
is excavated and retained in the basic. Once the sampiz has b=2n exwected frorﬁ the tubs,
a water tight cap is placed over the top of the tube to re:2in the suspended sediments in the
basin. The suspended material is allowed to settle, and the water is decanted thereby
retaining the material for gradation analysis.

Klingeman et al. (1982) developed a "Cookiecuzer” szmpler to sample river beds
consisting of predominantly large cobbles and when other types of sampling devices could not
Se used. The "Cookie-cutter” sampler consists of a US 55 galion drum cut in half around

the circumference. The section having two open ends is used. Teeth are cut around the
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perimeter of one end of the sampler to enhance its placement into the streambed. To
complement the drum, an underwater sample box is used to collect fines that are washed from
the drum durihg excavation of the sample. The sample box is rectangular, with dimensions
of 69 cm (27 in) long by 31 cm (12 in) high by 41 cm (16 in) wide, with one end open. The
open end of the box is shaped to amach to the drum, while a #200 mesh screen is fastened
across its downstream opening. The sampler may be operated by one or two persons and is
driven into the bed. The armour and substrate lavers are extracted from the area defined by
the perimeter of the drum and retained for analysis.

One of the most common grid sampling methods is the pebble count technique
(Wolman 1954). Appfoximately 100 stones are randomly selected from the surface of the
streambed. The particle axes are measured and the dimensions are recorded under the
appropriate size classifications. The particle analysis vields a frequency by number size
distribution curve from which summary statistics. such as median grain size, can be directly
determined. Individual particles can be selected using either a grid or transect method. whare
particles under grid points are measured. The particle selection can also be performed by
pacing across the bed surfac: and measuring the first particle encountered under the toe of
each step. Since the pebble count technique is random. the relative size frequency of any
given particle size on the bed is approximated by the percentage of times it was encountered
in the pebble count. According to Kellerhals and Bray (1971), pebble count results are
theoretically ‘equivalent to size distributions obtained from bulk samples.

Grab sampling techniques are the simplest and least expensive methods for sampling

~substrates. The most traditional grab sampling technique requires a shovel to excavate the
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substrate material from river bed. Grab sampling methods have proven to be very reliable
on dry river beds, banks, and under conditions where flow depths are less than 40 cm (1.3
ft.) and velocities are less than 80 cm/s (2.6 ft/s) ( Grost. et al.. 1991). Ourside these limi:s.
the fine particles are often washed away in the process of excavating the sample (Petts, 1989).

Fripp and Diplas (1993) developed and tested a new technique for under water
sampling. The Fripp and Diplas technique requires that the armour layer first be removed
using conventional surface sampling methods. A cylindrical piston device, with clay on the
piston, is then firmly pressed onto the streambed drawing the piston up into the cylinder to
protect and retrieve the sample. The diameter of the cylinder holding the piston is 145 mm
(6 in). According to Fripp and Diplas (1993), the sampler is applicable for material

predominantly less than 40 mm (16 in) in size.

Development of New Methods

Drum Sampler

The particle size range found in gravel and cobble bed streams is usually quite
variable, consisting of particles from fin= sands and silts to large cobbles (i.e. ~0.001 mm to
~300 mm). Church et al. (1987) state that it is impractical to maintain a single method of
measurement to characterize this large variability of grain size. To obtain an accurate
measure of the entire range of particles sizes in a cobble bed stream, it often becomes
necessary to remove large amounts of material to obtain a stadstically repressntative sample.

Sample sizes obtained with most conventional sampling devices are quite small (usually less
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than 30 lbs (14 kg), and a large number of repetitions must be performed to obtain an
adequate sample size.

Since the objective is to develop a simple sampling device apblicable for obtaining
large samples, yet portable enough for use in remote field applications. a drum type sampler
consisting of an open ended 30 gallon steel drum, 18 in.(46 cm) in diameter, was selected.
The closed end of the drum is cut off leaving a drum length of 24 in. (61 cm). A
photograph of the sampler is presented in Appendix VI.

Spatial control in sampling the armour layer is provided by sampling the material
within the area enclosed by the drum, approximately 244 in? ( 0.16 m"). The drum sampler
is placed on the stream bed and the armour layer is removed by hand from within the
sampler. Particles lying under the edge of the sampler are discarded if less than 50 percent
of the particle exists in the sampling area. The armour layer for this sampling procedure is
defined as the particles that are exposed to the streambed surface. Field sampling experience
has shown that biological growth, aufwuchs, commonly found on thz surface material is
useful in discerning the armour layer. The armour layer particles are removed and retained
apart from the substrate layer sample. The drum sampler is placed at additional locations to
obtain the desired sample size. Each consecutive drum placement is sequentially positioned
upstream of the prior placement in order to minimize disturbance to the sampling area.

Following the removal of the armour layer at the final drum placement, the substrate
material is excavated to a depth of 6-12 in (15-30 cm) and retained for particle size analysis.
The excavation process involves removing larger particles by hand, digging to lposen the

material, and removal of the finer material. The sampling tools used to aid in excavation of
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the bed material include a stainless stezl bowl (six inches in diameter (15 cm) and 2 inches
deep (5 cm)) and a large prying device used to loosen and remove large particles.

Placement of the drum in less than 1.5 ft (46 cm) of water depth provides a column
of water isolated from the current. The fine material suspendad in the water column during
sample excavation can be quantified by sampling the column and performing an appropriate
laboratory test such as hydrometer or visual accumulation tube analysis. Under conditions
where .flow depths are in excess of 1.5 ft, a filter cloth sampling bag was designed for
placement over the top of the drum sampler in order to contain the sample as it is excavated
from the bed. The dimensions of the sample bag are approximately 32 inches (81 cm.) wide
by 60 inches (152 cm.)long, with a filter mesh size of approximately 0.149 mm. The filter
material used throughout the development phase was a Mirafi Fabric # 180N\.

The sampling bag is placed over the top end of the drum and se;:ured with an
adjustable shock cord. A six inch (.15 cm) slot cut into the sample bag at the top of the -
sampler allows access for one arm and/or sampling tools that may be warranted. An
anchoring system becomes necessary when thé sampler is used in submerged conditions when
flow currents exceed 2.5 ft/s (80 cm/s). Field applications have been tested in depths of up
to four feet by divers equipped with wetsuits and snorkeling equipment. Sampling in dzpths
greater than four feet would require certified SCUBA divers equipped with oxygen tanks and

buoyancy control.

10
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Stream Substrate Bulk Densitv

A teéhnique proposed by Dr. R. T. Milhous was implemented at three of the four
study sites. The technique utilizes arigid frame that is placed on a dry section of the stream
bed, such as an exposed cobble bar or bank, and is considzred representative material. The
frame has inner dimensions of 1 m x 1 m, and is constructed of 2 in (5 cm) x 4 in (10 cm)
redwood. The” armour layer is removed prior to placement of the frame. The frame is
secured with rebar stakes, and any loose material on the surface of the site is smoothed into
the gaps between the frame and the substrate material. Four mill plastic sheeting is placéd
over the frame and preweighed water is pored into the frame until incipient overflow occurs.
While water is added to the frame, the plastic is smoothed onto the substrate material to
minimize air bubbles and pockets of water underneath the plastic. The contained water is
then removed after recording the total weight of water added.

Substrate material is excavated‘ from the center of the area enclosed by the frame with
shovels to form a depression approximately 2 ft (61 cm) in diameter and 1.5 ft (46 cm) deep.
The material is retained for weighing and particle size analysis. Afier excavation, the plastic
is replaced over the frame and water is added to the frame in a similar fashion until incipient
overflow is achieved.

Care is taken during the placement of the plastic. to minimize sémpling erTors.
Potential measurement errors are:

1) Error in estimating the weight of water needed to fill the bulk density frame using
a 1 kg graduated hook scale was + 0.2 kg.

2) Error in estimatihg the weight of water needed to fill the bulk density frame using
an Ohaus gram balance was + 0.02 kg.

11
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3) Error in the water volums estimate due to the surface roughness under the plastic is
estimated at + 0.25 kg.

4) Error in estimating the point at which the addition of water caused overflow of the
bulk density frame. The estimated variability of the water surface at the point of

overflow was + 2 mm. which converts to + 2000 ml or = 2 kg for a 1 m* frame
area.

The total potential cumulative errors that could occur are + 2.45 kg (5.4 Ib) and + 2.27 kg

(5.01b) for the hook scale and gram balance, respectively. These errors in weight estimation

~convert to volumetric errors of 2.5E-3 m® A(8.7E-2 fi') and 2.3E-3 m® (8.0E-2 ft),

respectively.

The volume of the excavated depression is determined by subtracting the initial weight
of water required to fill the frame from the final weight, and then converting the weight to
a volume. This procedure assumed the unit weight of water to be 62.4 Ibs/ft* (1000 kgs/m®).

The resulting bulk density of the insimu material can then be calculatzd from:

“7
PR ()
where: p, = bulk density of in situ material

W, = dry weight of excavated material

V = volume of excavated depression

12
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The dry weight of the excavated material is obtainsd from the laboratory analysis. Due to
the potential errors in volume estimation, the bulk density for each swudy site is estimated
within a speciﬁed range, which is dependent upon the magnitude of the estimated error.
Determination of bulk density at each study site is performed with the objective of
defining an index that could be useful in studying the loosensss of stream bed material. The
potential for estimating density effects on the stability of bed material introduces a concept
that may be useful in sediment transport studies. One means of estimating the streambed
density is by determining the void ratio of the substrate material. The void ratio is

calculated as:

e = @)

where: e = void ratio
vw = unit weight of water. 62.4 lbs/ft> (1000 kgs-m?)

G, = specific gravity (deteminad from laboratory analysis)

Grid Sampling

Grid sampling involves the removal of stones, usually by hand, which are found at
specific points defined by a grid or transect layout. The grid or transect layouts can be
established by placing wire or string in perpendicular orientations at equal spacings and
sampling the stone at each intersection point using predetermined distances on a surveying

tape, or by simply pacing off a predetermined distance sampling the ston= under the sampler’s
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toe after each pace.

Grid sampling is random and the relative frequency of anv given particle size on the
bed is approximated by its percentage of occurrence it the pebble count. According to
Kellerhals and Bray (1971) pebble count results are theoretically equivalent to size
distributions obtained from volumetric samples. Size distribution gradation curves for pebble
count methods are developed by placing the particle median axis measurements into classes.
The percentage of particles that are finer than each size class is determined by summing the
total number of particles finer than each size class and dividing by the total number of
particles sampled. The resulting gradation curves can then be plotted. Since volumetric
sample analysis is usually based upon particle weights, it is desirable to convert these
gradation curves to a weight distribution analysis for purpose of comparison to volumetric
analysis results. The con.version from frequency to weight is accomplished by determining
the weight of each sampled particle a§ well as the total sample weight. Knowing the specific
gravity of the sample, determined from‘ lab analysis, aad the thres axes. the weight of a
particle can be estimated assuming an elliptical shape. The volume of 2 particle is then

computed as:

V= %nbc . 3)

where: V = estimated volume of particle

a, b, ¢ = lengths of the three particle axes

14
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Furthermore, the weight of each particle is calculated as:

W = Vy.G, @)

where: W = estimated weight of particle

9w = unit weight of water
G, = specific gravity of material (determined from lab analysis)
Therefore, the size gradations curves are generated by dividing the total weight of particles

finer than each particle size, and dividing by the total calculated sample weight.

Surface Material Samples

A variety of surface sampling techniques were investigated at the test sites to
determine a method that is successful in quantifving and characterizing the fine bed material
that is transported by the flow. The methods examined are summarized.

1) Hydraulic dredging of the surface material was performed by using the drum sampler
to isolate a portion of the bed from the stream flow, and removing the surface material
from the area enclosed by the drum. The specific hydraulic dredging technique used
consisted of an electric drill powered centrifugal pump, with a 5/8 in (1.59 cm) ID
intake hose. However, the ports on the pump were only 2-3 mm in diameter. Ths
drum was placed on a section of the stream bed. the intake hose was moved over ths

surface area defined by the drum. and a slurry sample was collected.
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2) A swirl sampling technique was developed for conditions where minimal amounts of
surface material are present and scoop techniques are not applicable. Swirl samples
are obtained by placing the sampling drum on the streambed and then stirring and/or
agitating the water column to force the surface material into suspension. A vertically
integrated sample is obtained using a one quart Nalgene bottle. The suspended sample
was retained for laboratory analysis.

3) The dredging and swirl sampling techniques were used in situations where the surface
material was so minimal that a grab sample could not be obtained by hand. When
sufficient amounts of surface material allowed a grab sample to be obtained, the sample
was taken from an area isolated by the drum or in the lee of a large roughness element.

The surface material was collected in ziplock bags and retained for laboratory analysis.

Photographic Sampling

Photographic sampling utilizes an under water camera which can be submerged to
record the particle size distribution of the streambed. A grid or scale is required to quantify
the particle sizes. Testing of photographic sampling t=chniques was performed at one study
site. It was determined that further desvelopment of the technique is required for it to be

adequately tested in the field.
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Description of test sites

Four test sites were selected following a joint evaluation o candidate sites by the U.S.
Bureau of Reclamation and the U. S. Fish and Wildlife Szrvice. Criterion for potential test
sites included the following:

1) Cooperation of river management organizations.

2) Applicability to developmental research (e.g. gravel and cobble bed rivers)

3) Availability of data from previous sampling studies (e.g., freeze core sampling)
The four test sites selected for sampling were;

1) North Plate River, downstream from Gray Rzef Dam, Wyoming

2) Gunnison River, between Delta and the Redlands Dam, Colorado

3) Rio Chama River, between El Vado Dam and Abiquiu. New Mexico

4) Stanislaus River, between Knights Ferry and Oakdale. California

Prior to sampling at the four sitss, a training session was conducted on the Poudre
River, near Foﬁ Collins, Colorado, by Dr. R. T. Milhous. Colorado State University
representatives were familiarized with the drum sampling and the bulk density sampling
concepts. Sampling procedures were conducted at the four test sites during the following

time periods:

1) North Platte River August 17-20, 1992
2) Gunnison River January 19-22, 1993
3) Rio Chama River February 8-10, 1993
4) Stanislaus River March 15-19, 1993

A description of each test site follows.

17
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North Platte

The North Platte test site is located near Casper. Wyoming, below the Grey Resf
Dam. Three study locations were selected that correspond to three study sites being used for
flushing flow studies by Dr. T. A. Wesche from the University of Wyoming. The three sites
will be referenced as:

1. Upper or Grey Reef Site

2. Middle or Cottonwood Site

3. Lower or Boat Ramp site

Topographic maps showing the locations of each test site are presented in Figures 1-3.

Additional information regarding exact sampling locations is included in Appendix I.

Flow conditions during field tests:
® Flow rate (8/18/92) = 541 cfs
® Flow rate (8/19/92) = 788 cfs
° Flow rate (8/20/92) = 800 cfs

® Maximum sampling depth = 3.7 ft. (8/18/92) ( 130 ft. south of gaging station)

18
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Gunnison River

The test site on the Gunaision River is located approximately 20 miles south of Grand
Junction, Colorado along U.S. Higchway 50. A topographic map of the study reach is
presented in Figure 4. The reach is divided into 19 cross sections. displayed in Figure 5,
which were established by the U.S. Bureau of Reclamation.

River bed samples were taken at cross sections 6, 7, and 13. The river is accessible
by vehicle near cross section 8. from which the other cross sections can only be accessed by
boat or foot. A 14 ft. aluminum boat was used to transport sampling equipment to the study
locations as well as hauling the bed material samples back to the vehicle.

For additional information regarding specific sampling locations refer to Appendix I.

Flow Conditions during field tests:
~ @ Flow Rate (Jan.20) = 1146 cfs (32 cms) (gaging station at Whitewater)
® Flow Rate (Jan. 21) = 1030 cfs (30 cms) (gaging station at Whitewater)
® Maximum flow deptt: at sampling locations = 3.5 ft. (1.1 m) (X-Section 13)

® Water temperature = 36°F

® The turbidity was mild with water visibility around 1 foot (0.3 m).
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Figure 5. Gunnison River cross sections as defined by the U.S.B.R.
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Rio Chama

The Rio Chama River is located in northern New Mexico approximately 60 miles
south of Alarhosa, Colorado. Flows in the Rio Chama are governed by controlled releases
from El Vado dam. Minimum flows of 150 cfs are generally maintained from mid-September
to mid March to support the reproduction of the brown trout and maintain the overall aquatic
habitat stability. The two study sites selected for sampling were located 1.2 and 30.3 river
miles downstream from El Vado dam. The section at mile 1.2 was selected for study to
compare results with earlier studies that had been performed using freeze core and Hubble
sampling devices. Data from one prior study, performed in 1992, was obtained from Mr.
James L. Fogg of the Bureau of Land Managérhent and is included in Appendix V.

The downstream section at river mile 30.3 was selected to study the variation in river
bed characteristics between the upstream and downstream reaches. Previous freeze core and
Hubble sampling had been performedb at other sites that were of interest, but those sites could
not be accessed due to impassible rozd conditions resulting frem snowmelt. Figure 6 presents
a plan view of the Rio Chama swdy area while Figures 7 and 8 display more detailed
topographic maps of the specific test sites.

Flow Conditions during field tests:
® Flow Rate (Feb. 9) = 283 cfs ( 8.1 cms)
® Maximum flow depth at sampling locations = 2 ft. (0.6 m) (River mile 1.2)

38°F

® Water temperature
® Turbidity at mile 1.2 was very low (river bed was clearly visible)

® Turbidity at mile 30.3 was high due to siltation from tributaries.



'

&

-

e g T

" ek

-
-
-’

Platoro Reservoir

Cetm -

Blanco
Oso / Colorado
O A
. e\ New Mexico
Heron Reservoir j
Q
El Vado Reservoir § \
Q \
G Embudo
AQ\O
Abiquiu Reservoir —» .
Espanola\é y
! /' <— Nambe Falls Reservoi-
( Otowi ;ajj
'
' ™ Cochiti Lake
Ny
Albuquerque

o

Figure 6. Plan view of Rio Chama study area

26




— i

s

S
~

() ' ?&\
"

angle ma

S g eses

=4

)

P

-~

Figure 7. Rio Chama River test site RM 1.2 (El Vado, NM USGS quadr,



2§

E = =
. " i -
B T - .= i
- T T



)
ol
wJ
-

]

RRTTY -

l

wJ

Stanislaus

The study aréa on the Stanislaus river is located between Knights Ferry and Oakdale,
California. The study area, shown in Figure 9, is included in the Stanislaus River park
system which is managed and regulated by the U. S. Army Corps of Engineers. Sampling
procedures were performed at three locations along the study reach. Twe substrate sampling
procedures were performed, one pebble count was conducted and one bulk density
determination was performed. Each of the sampling locations was selected by Dr. R. T.
Milhous. A topographic map of the specific test sites is presented in Figure 10. The three
sampling sites are located in an area known as Honolulu Bar, and were accessed by foot from
the Honolulu Bar picnic area. Transect locations across the study reach were previously
established by the U. S. Fish and Wildlife Service. The substrate sampling test site§ were
located and referenced according to the transect locﬁtions. Specific locations of the three test
sites, bulk density sample, and the .tmnsects established by the U. S. Fish and wildlife

Service are included in Appendix I.

Flow Conditions during field tests:
® Flow Rate (March 16) = 200 cfs (5.7 cms)
® Maximum flow depth at sampling locations = 3.5 ft. (0.9 m)
® Water temperature = 40°F

® The turbidity was low, water visibility was approximately 2-3 feet (0.6-0.9 m).
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Analysis and Results

Throughout the field testing program the armour. substrate and surface material
samples collected at each test site were retained and Vdelivered to soils laboratories for
analysis. Particle size analysis for all the size fractions as well as specific gravity analyses
were requested. The dry weight for each sample was recorded, including the bulk density
sample weight.

The weight of each collected sample is imporant with regard to statistical error
analysis. Adequate sample weights are directly proportional to the size of the largest particles
occurring in the bed material being sampled. The greater the particle sizes present in a river
bed, the larger the sample size nseded to obtain a representative sample of the large particle
size fractions. Researchers have conducted empirical investigations to quantify adequate
sample weights and determine errors that result when adsquate sample sizes cannot be
obtained. Comparisons 6f the resulis from each ﬁeid site are presented in the following
sections, including suggested sample sizes and error analysis. bulk dnsity comparisons, gzid
sampling results, and surface material sampling results. In additior. results from Lhe'dmm
sampling method are compared to results from previous tests perfc;rmed Wit a tri-tube fresze
core sampler. Results from the field sites, as received from each laboratory, are present=d
in Appendix II. The range of particle sizes sampled varied from less than 0.001mm (0.004

in) to 315 mm (12.4 in)
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Comparison of test sites

Size distribution characteristics D10. D16, D33, D30. D65. and D84 are summarized
for the armour layer and substrate gradation analysis results in Tables 2 and 3 respectively.
The Rio Chama River armour layer samples displayed the largest overall particle size
distribution, while the Stanislaus armour layer samples resulted in the smallest particle sizes.

The substrate sample results varied widely for each river ranging from a D10 of 0.22 mm to

a D85 of 105 mm.
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Table 2. Armour layer size distributions
River North Platte River Gunnsion River Rio Chama River | Stanislaus River
Upper Middle Lower Cross | Cross | Cross | Cross | River | River Near Island
Grey |Cottonwood| Boat Section | Scction | Section | Section| Mile Mile Cross Cross
Location | Reef Site Site Ramp Site 6 7 13 13 1.2 #1| 1.2 #2 |Section 1] Section
(mm) (mm) - “(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mun)
[ Do 60 52 38 56 35 37 43 54 21 48 8.4
I_D16 62 63 42 72 49 42 51 63 31 64 1
D35 71 81 70 93 - 82 56 78 110 58 117 16
D50 80 88 83 108 96 71 98 120 290 155 21
D65 89 92 102 123 109 87 118 150 300 175 29
D85S 98 105 105 141 126 110 144 180 320 197 45
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Table 3. Substrate size distributions
River North Platte River Gunnsion River Rio Chama River | Stanislaus River
Upper Middic Lower Cross Cross Cross Cross .Rlycr Rn_/cr Necar

- . . . . Mile Mile Island

Grey | Cottonwood Boat Scction | Scction | Scction | Scction 1.2 130.3 Cross Cross

Location | Reef Site Site Ramp Site §) 7 13 13 : . Scction | "0
(mm) (mm) (mm) (mm) (mm) (mm) (mm) # #2 1 Section

‘ (mm) | (mm)

DI0 0.22 0.46 0.81 0.47 0.94 0.31 0.49 0.70 0.63 1.0 0.54

D16 0.31 0.90 1.2 0.79 3 0.84 1.0 1.0 1.0 9.5 1.0
D35 4.0 4.2 5.2 7.4 12 54 12 6.7 43 13 8.6

NS0 14 11 11 15 25 12 23 14 12 22 16

NGS5 35 21 23 28 51 22 43 21 i3 36 27

D85 62 90 54 64 105 43 89 45 | 7 105 58
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Sample Size and Error Analvsis

The sizes of substrate and armour layer samples obtainad from each test site were
determined by the amount of material that could practically be extracted and transported
from the sampling site.  The volume of material sampled is an important factor in
determining statistically significant conclusions. Recommendations addressing minimum
sample size have been presented by several authors. De Vries (1970) conducted experiments
using natural sand mixtures tb derive empirical functions for use in estimating relative errors
with respect to sample size. De Vries’ analysis, based upon statistical theory, leads to an
empirical analysis that determines several frequancy by number to volumetric conversion

constants. The fequired sample mass, according to his analysis. can be derived from:

- 30,Di3
rx»‘:'Pi

M ®)

where: B 0.8 volumetric conversion constant
ps = density of sand (2650 kg‘m®)

D?

median particle size between sisves bounding size fraction (mm)

r, = relative error

p; = error of the probability

The design of the required mass is based upon the composition of the bed and the particle
fraction of interest. For characterization of the coarse end of the grain-size distribution, D2
Vries defined Dg, as an appropriate large size upon which to base an estimate of required

sample size.  Figure 11 presents design guidelines used by D=Vries (1970) for natwre!
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sand. considening three levels of accuracy. The three levels of accuracy are:
high accuracy - r, = 1%. r,p, = 10°
normal accuracy - I, = 3%. r.p = 10°

low accuracy -

-
|
—
o
an

rp::pi = 10.3

DeVries’s analysis is based upon studiss with fine gravel mixtures, with density, p, = 2650 |
kg/m*. Extrapolation of De Vries's analysis for application to larger gravels and cobbles
requires that very large quantities of material be collected. For example. to obtain a
representative sample at an intermediat2 level of precision of a material with a Dy, equal to
100 mm (3.9 in), a sample size of approximately 2000 kg (4409 Ibs) is suggested. Table
4 summarizes suggested sample sizes and relative errors for the four project study sites
according to DeVries (1970).

Church et al. (1987) provided a]v;emative recommendations for determining minimum
sample weight based on an empirical invesﬁgar.ion. Replicate analyses were performed with
a single gravel mixmure, to study sampling variability and stability of the standard deviations.
Proposed estimates for recommended minimum sample sizes are based on the percent of
sample weight in the largest stone, as presented in Figure 12.  Corresponding coefficients
of variations for variations in sample size with size of the ‘largest particle size are presented
in Figure 13.

Sample sizes collected at each project test site were based on the amount of material
that could be practically carried from the site. and according to estimates by Dr. R. T.

Milhous of adsquate sample sizes. The sample weights and corresponding particle



‘characteristics were evaluated according to sample size standards suggested by DeVries
(1970) and Church et al. (1987). Summaries of suggested sample sizes and the corresponding

errors are presented in Tables 4 and 5. Suggested sample sizes ranged from 4 to 10,000 kg.
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Table 4. Suggested sample sizes and relative errors for samples collected at project test sites, according to DeVries (1970)
Required | Required | Required |
Test Sample San.lple Sample Relati\{e Relati\{e Sample [Sample Mass Samplc?
Site Location Type Weight| Weight | D50 |Error in| D84 | Error in | Mass low | normal {Mass High
(Ibs) (kg) [(mm)| DSO |(mm)]| (D84) | accuracy accuracy accuracy
(kg) (kg) (kg)
North Platte| Grey reel Armour [121.2 [54.98 | 80 {0.020 | 98 | 0.191 200 2217 19953
North Platte| Cottonwood | Armour |122.7 |55.67 | 88 |0.026 {105 | 0.210 245 2727 24542
North Plattc| Boat Ramp | Armour | 92.4 |41.92 | 83 |0.029 (105 | 0.242 245 2727 24542
North Plattc| Grey recef Substratec | 163.5 [74.15 | 14-]10.000 | 62 | 0.083 51 561 5053
North Plattc| Cottonwood | Substratc [ 109.1 {4948 | 11 |0.000 | 90 | 0.177 155 1717 15455
North Plattc{ Boat Ramp | Substratc { 114.8 { 52.06 { 11 | 0.000 { 54 | 0.080 33 371 3338
Gunnison X-Scction 6 Armour | 173.6 | 78.74 | 108 | 0.034 | 141 | 0.275 594 6603 50428
Gunnison | X-Scction 7 | Armour | 118.0 ]53.54 | 96 |0.035 | 126 | 0.281 424 4712 42408
Gunnison | X-Scction 13 | Armour |123.7 |56.12 | 71 |0.014 110 0.224 282 3135 28217
Gunnison | X-Scction 13| Armour |157.5 |71.43 | 98 |0.028 | 144 | 0.298 633 7034 63303
Gunnison | X-Scction 6 | Substratc | 174.5 1 79.17 | 15 | 0.000 | 64 | 0.084 56 617 5557 Ll
Gunnison | X-Section 7 | Substrate | 165.7 | 75.18 | 25 | 0.000 | 105 | 0.181 245 2727 24542
Gunnison | X-Scction 13 | Substratc | 148.5 | 67.36 | 12 | 0.000 | 43 0.050 17 187 1686
Gunnison | X-Section 13 | Substrate | 73.6 |33.40 | 23 | 0.001 88 | 0.208 144 1605 14447
Rio Chama [River mile 1.2 Arimour | | 141.3 { 64.09 | 120 | 0.057 | 180 | 0.439 1236 13738 123638
Rio Chama [River mile 1.2] Armour 2 | 121.1 | 54.93 [290 | 0.941 |320 { 1.125 6947 77187 691642
Rio Chama |River mile 1.2]|Substratc 1{ 108.8 [ 49.35 | 14 | 0.000 |-45 0.063 19 215 1932
Rio Chama [River mile 1.2| Substrate 1] 102.2 [ 46.36 | 12 | 0.000 |73 0.133 82 9216 8247
Stanislaus | X-Scction | Armour | 176.2 | 7990} 1551 0.099 | 175} 0.377 1136 12624 113619
Stanislaus Island XS Armour | 28.6 { 1296 | 21 { 0.002 |. 29 | 0.063 5 57 517
Stanislaus | X-Scction 1 | Substratc | 287.7 | 130.51} 13 { 0.000 36 0.028 10 110 989
Stanislaus Island XS Substrate | 218.4 ] 99.07 |} 8.6 | 0.000 | 27 | 0.021 4 46 417 h
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Table 5. Suggested sample sizes for samples collected at project test sites, according to Church et al.(1987)

Test Sample ~Samplc Axis of largest Suggpested
Site Location Sample Type Weight Weight particle Samplc size'

' o (Ibs) (kg) (mm) (kg)
North Platte Grey recf Armour 121.2 54.98 139.7 4000
North Platte _Cottonwood Armour 122.7 55.67 152.4 4800
North Platte Boat Ramp Armour 92.4 41.92 127.0 2800
North Platte Grey reef Substrate 163.5 74.15 101.6 1400
North Platte Cottonwood Substrate 109.1 49.48 127.0 2800
North Platte Boat Ramp Substrate 114.8 52.00 101.6 1400
Gunnison X-Scction 6 Armour 173.6 78.74 177.8 8000
Gunnison X-Scction 7 Armour 118.0 53.54 139.7 4000
Gunnison X-Scction 13 Armour 123.7 56.12 127.0 2800
Gunnison X-Scction 13 Armour 157.5 71.43 152.4 4800
Gunnison X-Scction 6 Substratc 174.5 79.17 76.2 600
Gunnison X-Section 7 Substrate - 165.7 75.18 127.0 2800
Gunnison X-Scction 13 Substrate 148.5 67.36 88.9 950
Gunnison X-Scction 13 Substrate 73.6 33.40 120.7 2400

Rio Chama River mile 1.2 Anvour 1 141.3 64.09 213.4 > 10000

Rio Chama River mile 1.2 Armour 2 121.1 54.93 313.9 > 10000 L

Rio Chama River mile 1.2 Substrate 1 108.8 49.35 101.6 1400
Rio Chama River mile 1.2 Substrate 2 102.2 46.36 152.4 4800

Stanislaus X-Scection 1 Armour 176.2 79.90 228.6 > 10
Stanislaus Island XS Armour 28.6 12.96 76.2 600
Stanislaus X-Scction 1 Substrate 287.7 130.51 177.8 8000
Stanislaus Island XS Substrate 218.4 99.07 152.4 4800

“Samplc size suggested to obtain a cocliTicient of vartation of 0.1
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Bulk Densitiés and Void Ratios

The bulk density sampling process was performed at three of the four river srudy
sites; the North Platte, Gunnison and Stanislaus rivers. The lack of an exposed bar or bank
resembling the bed material under study restricted the field crew from obtaining a bulk
density sample from the Rio Chama test sites. The locations of the bulk density sampling sites
are presented in A_ppendix I, and photographs of thg application of the bulk density
technique at each site is presented in Appendix VI.  The resulting bulk density ranges
computed from the sample weights, hole volumes, and error estimations for the North Platte,
Gunnison, and Stanislaus rivers were 138-167 1bs\ft’(2.2-2.7 g/cm?), 135-207 Ibs/ft® (2.2-3.3
g/cm?), and 111-137 lbs/fc* (1.8-2.2 g/cm?), respectively.

Void ratio ranges were calculated from the resulting bulk density ranges and the
specific gravities of the samples determinzd from the laboratory analyses. A summary of the
bulk densities and void ratios for the proj;:it study sites are presented in Table 6. The bulk
densities were determined for the coarse and fine parucie vsiz,e fractions which were
differentiated by the material passing and retained on a US Standard Series #4 sieve. It
should be noted that two calculated lower bound values of the void ratio ranges resulted in
negative numbers, as indicated in Table 6. These results denote that the potential sampling
errors in measuring bulk density exceed the sensitivity required to measure the void ratios of

the substrate material.
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Table 6. Summary of bulk densitics and void ratios for (est sites
Possible ll;mfj &’33 Bulk Buk | Lower | Upper
Volume of { Sample | Error in of bulk of bulk Specific | Specific bound bound
River depression | Weight | Volume densit densit | Gravity | Gravity | of void of void
(f1*3) (Ibs) | Estimation vy y - #4! + #4 ratio ratio
pel pel
North Platte 0.89 134.3 0.09 137.46 167.25 2.52¢ 2.52¢ -0.0598 0.1439
- Gunnison 0.38 62.07 0.08 134.93 206.90 2.54 2.59- [ -0.2339 0.1746
Stanislaus - 0.75 92.11 0.08 110.98 137.48 2.70 2.67 0.2255 0.5182
Rio Chama® 2.50 2.51

I Specific gravities were determined for material both retained on and passing a US Standard series #4 sieve
2 Laboratory analysis not performed, valuc cstimated by Dr. R. T. Milhous

 Bulk density deterinination was not performed during the Rio Chama field trip

45

CJ



M

Grid Samples

Grid sampling techniques were performed during the sudy at two test sites to
determine the gradation of the armour layer. The pacing technique. Wolman walk method
(Wolman, 1954), was used on the Rio Chama River, at the test site located 30.3 miles
downstream of El Vado dam. The sampling area was approximately- forty feet long and
encompassed the entire river width of about sixty feet; the reach was classified as a riffle
zone. The average depth across the section was approximately two feet. High turbidity
limited visibility of the bed. One hundred particles were sampled by pacing across the
section. The sampler retrieved each particle that was found beneath their toe after each
pace. A hand tape was used to measure the three axes of each particle once it was removed
from the bed. When large particles, which could not be removed from the bed, were
encountered, the two exposed axes of the particle were measured in placs.

The second of two grid sanipling techniques was performed along the secondary
channel of the Stanislaus River study location. A 100-foot fiberglass tape was stretched
diagonally across the dry channel bed. The major, intermediate. and minor axss of each
particle lying under an even foot mark of the tapz were measured. A total of 100 particles
were measured. To allow comparison of the frequency by number and frequency by weight

distribution, both are presented for each grid sample in Figures 14 and 15.
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Surface Material Samples

At each test site, one of the three surface material sampling techniques described
above was investigated. For tﬁe test sites at which the sampling procedures were successful.
samples were retained for particle size analysis, otherwise observations concerning problems
with the technique were recorded.

The hydraulic dredging technique was tested at one of the North Platte test sites. The
apparatus appeared to perform adequately in removing the material from the bed surface, but
due to the small opening of the pump (2-3 mm), the intake manifold was easily obstructed.
Observations noted that a pump with a larger intake would improve the technique, but the
suction power of the pump would need to be regulated so that only the fine surface material
was collected. Due to the problems experienced with the dredging device samples could not
be collected for particle size determination.

Swirl sampling techniques were tested at several locations along the Gunnison, Rio
Chama, and Stanislaus rivers. The testihg of this technique was limited to flow conditions
where the drum sampler was not submerged. The water column isolated by the drum was
generally agitated by hand by swirling and stirring the water for several seconds before
collecting a sample. Vertically integrated samples were collected from the drum using 1
quart Nalgene bottles, having an opening diameter of approximately one inch (2.5 cm). The
swirl samples were retained and delivered to the U. S. Bureau of Reclamation Soils

Laboratory in Denver, Colorado. for future analysis.
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Grab samples of the fine surface material were taken at the test sites where =nough
material was present to collect a sample, either with a small bowl or scoop. Table 7 presents

the results for the grab samples that were obtained.
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Table 7. Summary of surface material sample results
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River North Platte River Gunnison River Rl(;{ﬁl::'ma Stanislaus River
Upper Middle Lower Cross Section | Cross Section | River Mile | Island |Near Cross
Grey Reef |Cottonwood | Boat Ramp 13 13 30.3 Cross Section 1
Locati Site Site Site Main Secondary #2 Section
ocation Channel Channel
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
D10 0.40 NA NA 0.001 NA 0.15 0.18 0.18
L\ D16 0.50 NA NA 0.004 NA 0.17 0.21 0.19
- D35 0.69 NA 0.10 0.021 0.004 0.32 0.40 0.30 |
D50 0.86 0.003 0.12 0.05 0.009 0.50 0.72 0.38
D65 1.1 0.006 0.18 - 0.07 0.047 0.60 6.2 0.47
D85 1.4 0.014 0.21 0.27 0.072 0.90 10.3 0.56

NA = not available from laboratory analysis
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Comparison With Freeze Core Sampling

One test siz2 location along the Rio Chama river was selected from previous freeze
core sampling locations established approximately one vear prior to the Rio Chama field
study. The site was sclected to allow comparison of the drum and freeze core sampling
methods. The fresze core sampling was performad by the U.S. Bureau of Land Management
in October of 1991. Although the testing procedures were not performed at the same time,
the results can be viewed in order to compare the sampling range of each sampler. The
gradation analysis results for the armour and substrate layers for each sampler are presented
in Figures 15 and 16. It should be noted that the freeze core sampling procedure separated
the bed material in 10 cm increments instead of differentiating between the armour and
substrate layers. For comparison purposes the results from the upper 10 cm sampled with
the freeze core sampler are plotted against the armour layer sampled with the drum sampler
(Figure 16). Similarly, the 10-20 and 20-30 cm increments sampled with the freeze core
sampler are plottec against the substrate material sampled with the drum sampler (Figure 17).

As observad in Figure 16. the drum sampler obtainad particles much larger than
those obaained with th= freeze tore. sampler.  Although these samples 'were taken
approximztely one vear apart and the bed characteristics may have changed over time, the
possibility that the large particles sampled by the drum sampler were not preseﬁt along the
sampled rzach a vear earlier is not likely. The differences observed appear to support
conclusions made irom previous studies with freeze core samplers. Several authors observed
that large particles are often under sampled with the freeze core samplers (Petts, 1989;

Thomas, 1992; Ycung et al., 1991).
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Figure 17 illustrates very close correlation between the substrate sampling results
obtained from the drum and freeze core samplers. The differences in median grain size, D,
among the samples is approximately 5 mm, while the variation in Dg, is approximately 60

mm. The freeze core laboratory analysis data is included in Appendix V.

Observations

Throughout the procedures performed during the field studies, observations were
made regarding each sampling device and technique. The comments are summarized

according to each sampling technique and summarized.

Drum Sampling

1) An adequate anchoring system mﬁst be designad to stabilize the drum for sampling in
velocities greater than 2 ft/s and'or .ﬂ'ow dépths greater than 2 iT.
2) The filter cloth sampling bag functioned well in retaining most of the fin2s of the sampled

material, but further investigation should be performed to quantify the amount and particle

size of the fines that may be lost.

3) The drum sampling technique proved to be applicable for sampling in flow depths less

than four feet. Drum sampling in depths greater than four feet without the assistance of

certified SCUBA divers is not advised.
4) A crew of three persons is recommended for sampling in unsubmerged conditions, while

an additional person is required when sampling in flows where the sampling drum
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becomes submerged.

5) Full wetsuits are necessary for samp]ing in water temperatures greater than 38 degrees
Fahrenheit ( 3.3°C). Dry suits are recommended for sampling in water temperatures

lower than 38°F.

Bulk Density Determination

1) The error potential that exists during the bulk density determination process is excessive.
The method used to determine the volume of the excavated depression requires refinement
to minimize errors.

2) Transporting a balance to the field sites proved to be dificult and potentially dangerous
when traversing a river. Other means of determining the water volumes, such as a

calibrated volumetric container, should be investigated.

Surface Sampling

1) The swirl sampling technique has potential, but a standardized method of inducing a
known shear stress on the bed requires development. The technique of agitating the water

is variable and cannot be consistently reproduced.
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Summarv

The development and testing of sampling techniques was performed at test sites along
the North Platte, Gunnison, Rio Chama, and Stanislaus rivers. The objectives were to develop
techniques to map the particle size distribution on the stream substrate surface, to quantify
material in transport over the stream surface, and to describe the particle size distributions
of the stream armour. and substrate layers.

The drupm sampling technique uses a 24 inch length of a 30-gallon drum, with both
ends cut out, to sample the armour layer and substrate layers in rivers where large gravels
and cobbles are predominant. The sampling method is applicable for both submerged and
unsubmerged conditions. Approximately three to four field crew members were required to
carry out the sarﬂpling operations. Normally, one crew member performed the sampling,
while the others stabilized drum sampler and transported the samples to the shore.

Experimental modifications weré added to the drum sampler, to attempt to trap the fine
particles that are washed away during Sample excavation when the drum sampler is
submzrged. The modification demonstrating the most potential was a filter cloth sampling
bag designed to slip over the top drum sampler, allowing one arm and any needed sampling
tools to be inserted into a six inch slot cut in the bag at the top of the drum. The material
is transferred into the bag as it is excavated. Following each sample. the filter cloth bag is
carried to shore and the sample is wansferred into storage sacks. The filter cloth sampling
bag was evaluated in flow depths up to four feet and exhibited great potential as an under
water sampling aid. However, additional testing is recommendad, to evaluate the amount or

percentage of the fine material that is lost or that becomes entrained in the filter fabric mesh.
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The drum sampling technique was tested at a total of 10 locations. along four river
study reaches. Submerged sampling was experimented with at 3 of the 10 test sites. A
maximum of two samples were obtained from each test site, therefore conclusions concerning
the accuracy of the sampler cannot be made. It is recommended that subsequent testing be
performed.

In comparison of collected sample sizes and recommended sample sizes, it may be
noted that the samples collected during the project field studies were in most cases below the
suggested sample sizes. It is important for each researcher to evaluate and optimize the
sample sizes obtained, with regard to sample error and practical sample size.

The drum sampling technique proved successful for sampling armour and substrate
layers of cobble and gravel bed streams. Field studies demonstrated that the di'um sampler
can be practically used for sampling bt;d material sizes up to 315 mm (12.4 in) in diameter.
Comparisons with results of previou§ freeze core sampling on the Rio Chama river in New
Mexico showed the drum sampler and freeze core sampler to compare closely in sampling
particle sizes less than 100 mm (3.9 in), but differed in sampling the larger particles. The
samples obtained with the drum sampler on the Rio Chama ranged from 0.7 mm (0.03 in) to
315 mm (12.4 in), while the samples obtained previously with a freeze core sampler ranged
from 0.6 mm (0.02 in) to 120 mm (4.7 in).

A method to determine the bulk density of stream substrate material, developed by Dr.
R. T. Milhous, was tested at three of the four study sites. The method utilizes a wooden
frame, with inner dimensions of 1 m x 1m, to isolate a portion of a dry soweam bank or bar

that is selected to represent the material under study. The volume of a depression excavated

58



-d

-4

from the center portion of the frame is determined by lining the fraxpe with plastic sheeting
and filling the frame with water, both prior to and after the excavation of the depression. The
volume of the depression is estimated by the differential amount of water needed to fill the
frame. The resulting bulk density is then computed from the dry weight of the material
removed from the depression and the volumetric determination. Analyses were performed
to determine the void ratios of the in situ substrate material but were found to be unreliable
due to the magnitude of errors that incurred during the bulk density determination process.

Surface sampling methods were investigated to characterize the surface material in
transport. Techniques including hydraulic dredging, swirl sampling, and grab sampling
were studied. Attempts of hydraulic dredging of the surface fines with a small drill operated'
pump proved unsuccessful due to clogging of the pump. A swirl sampling technique was
developed that suspended the surface material in a column of water isolated by the drum
sampler while a vertically integrated- sample of the suspended material was obtained. The
swirl sampling method proved successfﬁl in collecting surface fines where minimal traces of
material were present. Additional development of this .te:hnique is recommended. A

standard method of exerting a shear force on the stream bsd to suspend the material is

needed. Research under controlled conditions regarding the accuracy and reliability of the

method would also be useful.
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U. S. Fish and Wildli‘e

Page 4

November 4, 1992

Sample: 9

Source of Material: Ncrth Platte
Upper Statien

Date Sampled:

August 19,

1992

Bank Mazerial

WASE STEVE ANALYSIS

Sieve Size

3/8"
#4
710
#20
740
760
#100
#200

% Passing

100.C
9.9
99.8
99.6
98.6
88.0
56.3
22.7
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U. S. Fish and Wildlife

Page 5

November 4, 1992

Sample: 10

Jerracon

Source of Material: North Platte - Armor Mid Cottonwood Site

Date Sampled:

August 19,

1992

" SIEVE ANALYSIS

Sieve Size
o

5;_;;1
5
4%1!
an
3;:11
3"
25511
2"
l;iu
lll
3/4"
1/2"
3/8"
74
710
#20
740
#60
#100
#200

81

$ Passing 122.74 {b

100.0
92.7
92.7
82.7
78.9
50.9
28.4
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U. S. Fish and Wildlife

Page 6

November 4, 1992

Sample: 11

Source of Material: North Platte - Sub Araor M:id Cotzonwocd Site

Date Sampled:

August .9,

Sieve

L
4%u
an
3%"
3"
z%n
2n
1km
in
3/4"
1/2"
3/8"
Fa
£10
#20
240
#60
#100
7200

1992

WASH SIEVE ANALVYSIS

Size

$ Passing |0q-°3\b

B A YD LD O Oy N )00 L
o« e . . o .
o

wom: - .
O 9\ -

PV LM P I NI W Ay W1 OV O SN) ) <) 0D OO O
o« e n



= 3Te WS =0

..“l"-)r : '_’:['l ']

._
Z
—

.

. P

ERR g

UoOOoMHOLL0D 111H

Okl

ar=

1Yy

n
iL
"
i
[}

RINNENE

S I 1 1B [ )

Li

PREY : | (-0 J RN SN
Y U579 TVOY SN 1711V NN RN (| K DO o e
A& W s 7 ' .I.,,| (I _~.i M)
R TR L R A LR E O K T PR R F I P K _
ni LI B et I - e LA
' P —
]
b e b = — [ =T = = o — ] —-
-f- ¥ .//“ C
b
I8 2--. ) AA/ ;'. ’ . %
A-f- ,Z ) N P S OR  S - Ao
/3/§ :
r‘"’f '
.5:_&_;. ! : SR L B 8 N LE N J
2.5 S FAl o SdE oSl ol bt b oS

‘0| 1 adlavs

A HOT L Zn07)

SEGTOCGT LSNONL D LADAS DTN s NETA TS LA 0.

AN NOTINETIST 221G NI

()
J
4

L
.
-
L

(]



U. S. Fish and Wildlife

Page 7

November 4, 1992

Sample: 12

Source of Material: North Platte
Cottonwood Site

Date Sampled:

August 19,

ieve Size-

3/8"
4
#10
#20
#40
760
£100
#200

1992

Terrazor.

Material in Transpor:t

WASH SIEVE ANALYSIS

Passin

|N

100.0
98.6
98.5
97.6
96.3
95.2
94.3
93.3

Hvdrometer Analvsis

Particle Size

.0372
.0268
.0173
.0103
.0076
0.0056

[eNeNeNeNel

0.0022

0.0013

mm
mm
mm
mm
mm
mm
mm
mm

85

% Passing

(o]
0
o0 dN

36.1

Mid
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U. S. Fish and Wildlife
Page 8
November 4, 1992

Sample: 13

Source of Material: North Platte - Mid Cottonwood Site

Date Sampled: August 19,

1992

WASE STIEVE ANALYSIS

Sieve Size

4}.‘:"
4"
355."
3n
z%u
b
135"
"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60
7100
£200

Total Sample Drv Weight Zfor Bulk

87

¥ Passing

100.0
95.9
88.8
84.8
79.8
73.5
72.3
65.5
59.3
51.4
43.4
31.9
22.7
18.2
13.7

Density = 134.30#
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U. S. Fish and Wildlife

Page 9

November 4, 1992

Sample: 14

Source of Material: Nor-th Platte - Armcr Boat Ramp

Date Sampled:

August

Sieve

sn
4}510
4"
3%!!
3w
2;5u
2"
l%"
"
3/4"
1/2"
3/8"
74
#10
#20
£40
760
#100
£200

-8,

1992

WASH STEVE ANALYSIS

Size

89

% Passinc 92.42 i-

106.0
93.6
63.2
52.3
41.6
30.1
20.7
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U. S. Fish and Wwildlife

Page 10

November &, 1992

Sample: 15

Source of Material: North Platte - Sub Armor Boat Ramp

Date sampled:

August 18,

1992

WASH STEVE ANALYSIS

Sieve Size

4"
3}5||
an

'2%"
2n
135u
1w
3/4"
1/2"
3/8“
74
210
720
740
760
#100
7200

91

% Passing 114.76

100.0
97.4
92.9
85.1
8§2.4
76.0
65.3
59.0
50.7
43.7
32.9
23.7
14.1

[l S B e ¢ IRV o)

3.
0.
0.
0.

Teriason
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Terracon
U. S. Fish and Wildlife
Page 11
November 4, 1992
Sample: 16

Source of Material: North Platte - X-Section Surface Material in
Transport - Boat Ramp

Date Sampled: August 18, 1992

WASH STEVE ANALYSIS

Sieve Size % Passina
3/8" 100.0
74 99.9
#10 94.2
#20 50.6
#40 9.1
#60 2.1
£100 1.2
#200 0.8
93
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Gunnison River

Colorado

95




SAMPLE NO. DEPTH

X~SECTION-13 SUBSTRATE
TESTBY |BG a D CHECK B Y|COMP
RIGIIT BANK EXC. NO.
MAIN CHANNEL SUBSTRATE GUNNISON RIVER

PBRCCNT OF TEST PIT OR AUGER HOLB OVERSIZE BY VOLUME 0%
MAX SIZB| 3 1/2° [PLUSI12® | ao® [s° TO 12° | 0ox[rTOS 0.0%
P. INDEX

34 GRADA]
K MOIST+4 0.00% |SAMP WT. 14851 | S MOLST-4 €.00% |[DRY SAMP| 148.51
(7S MM) (375 MM) (19.0 MM) (9.5 MM) (&7SMM) SAMPLE
SIEVE SIZE 3° 1 2 3/4° Y, o NO. 4 WEIGHED
WET MATL & PAN ACQ 283 21.60 $6.23 80.56 | 98.93 IN
MASS OF PAN 0.00 0.00 0.00 0.00
WET MASS RET 2.83 27.60 $6.23 8056
DRY MASS RET *2.83 71.60 $6.23 80.56
DRY MASS PASSING 145.68 120.91
DRY WT MATL GRAMS FACTOR=%TOT PASS NO#4/TOTAL WT
BEFORE WASHING = 338.5 0.099
DISH NO. DRY MASS OF SAMPLE (SIEVED)
PAN ¢G AFTER WASHING = 315.6
SIEVING TIME 10 MIN DATB 1-21-93
SIEVE i MASS MASS |PACTOR X| % TOTAL |[PARTICAL| REMARKS
NO. ! RET(GR):PASS (GR |MASS PASS| PASSING |IDIAMETER
3 | 77.001 261.50| = % OF 25.8% [2.36 MM
16 | 153.20] 18530 TOTAL 18.3%]1.18 MM |GRAVEL 66.6%
30 192501 146.00| PASSING 14.4% |.600 MM SAND 31.1%
0 239.401 99.10 9.3% |.300 MM - 200 2.3%
100 291.10] 47.40 41%las0 | .075TO
200 115,10, 23.40 23%l.07s M |.005 — 2.3%
PAN | 315.60 TESTED BY DATE 1-21-93 |CU = 56.44
r TOTAL | 338.50/BG & 1D CC = 2.43
HYDRO
START |IDATE
TIME (TEMIP’ C  {HYD REA
{ I
1 MIN 0.00] 0.0 0.00 0.00% |.037 MM
4 MIN 0.00 0.0 0.00 0.00%|.019 MM
19 MIN 0.00§ 0.0l 0.00 0.00% |.009 MM
60 MIN 0.00{ 0.0 0.00 0.00| 0.00% |.00S MM
THR 1SMIN] 0.001 0.00 0.00 0.00 0.00% |.002 MM
2511 4SMIN | 0.0¢] 0.00| 0.00 | 0.00| 0.00% |.0a1 MM

SOILS CLASSIFICATION AND COMMON NAME

96
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SAMPLE NO.
X-SBCTION=-6

TBSTBY |

BG & JD

COBBLE BAR
ARMOUR LAYER

FEATURE
GUNNISON RIVER

¥ ARMOUR LAYER

2| CHECX BY|COMP

Iaxr_ NO.

PERCENT OF TEST PIT OR AUGER

HOLE OVERSIZE BY VOLUME 0%

MAX SIZE |

9

PLUS 12° |

0.0%

0.0% |

P. INDEX |
STy *

%MOIST+4

ISANPWT

CI.ASS OF F'INES -

+Oll AUNE

173.58

178.70

0.00% | “173.58 ]suons'r-4 0.00% | DRY SAMP|
(150 MM) [(7S MM)  [(37.S MM) [(19.0 MM) |(9-5 MM) (4.7 MM)
SIEVE SIZB [ .3° 1 12° 3/8° e NO.4
WET MATL & PAN ACO 1277 143.63 162.04 17254 173.03 173.16
MASS OF PAN 0.00 0.00 0.00 0.00 0.00 0.00
WET MASS RET 1.7 143.63 168.04 173.03 173.16
DRY MASS RET 1277 143.63 168.04 173.03 173.16
DRY MASS PASSING 160.81 29.95 s.54 0.53 0.42
% OF TOTAL PASSING | __ 92.64%] __1725% 3.19% on% 0.24%
DRY WT MATL cn.«us FACTOR = %TOT PASS NO/ 4 I TOTAL WT
BEFORE WASHING = 178.7 - 0.001
DISII NoO. DRY MASS OF SAMPLE (SIEVED)
PAN #0 AFTER WASHING = 983
SIBEVING TIME 10 MIN DATB 1-20-93
SIEVE MASS MASS |[PACTOR X| % TOTAL [PARTICAL| REMARKS
NO. RET (GR) | PASS (GR) [MASS PASS| PASSING |DIAMBTER
s 17.40 161.30| = % OF 0.2% (2.36 MM
16 27.901 150.80| TOTAL 0.2%(1.1s MM |[{GRAVEL 99.8%
30 | 41.80, 136.90| PASSING 0.2% (.600 MM SAND 0.1%
so | 69.20! 109.50 0.1% | 300 MM -200 0.1%
100 ! 86.10: 92.60 0.a%|.1so MM |.075 TO
200 | 97.40: | 8130 0.1%].03s MM |.005 = 0.1%
PAN ! 98.3:TESTEED BY  JD DATE 1-20-93 |CU = 0.45
TOTAL | ! CC = 8.13

]DlSPBRSlNG AGENT SODIUI‘ HEX

HYDRO
START IDATE |AMOUNT 125 ML
TIME [TEMr ¢ [HYD REAXHYD CORR COR READ% TOT PAS PART DIA. |REMARKS
] . K

1 MIN i 0.00 0.0 0.00 0.00 0.00% |.037 MM

4 MIN 0.00 0.0 0.00 0.00 0.00% |.019 MM

19 MIN 0.00 0.0 0.00 0.00 0.00% |.009 MM

60 MIN 0.00 0.0 0.00 0.00 0.00% |.005 M M

THR 15MIN 0.00 0.00 0.00 0.00 0.00% |.002 MM

2SH 4SMIN| 0.00 0.00 0.00 0.00 " 0.00% |.001 MM

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO. DBPTH

X -SBCTION-7 ARMOUR LAYER
TBSTBY I CHECX BYICOMP
MIDDLE OF CHANNGL HEL?
ARMOUR LAYER GUNNISON RIVER ALT R
PERCENT OF TEST PIT OR AUGER ROLB OVBRSIZE BY VOLUME
MAX S1ZB| s 1/2° Jrrusiz | 0.0%1 1 0.0% | 0.0%
{p. INDBX | CLASS OF FINES = |
7T GRADTTATRR
RS =
MOIST+4 ! 0.00% i SAMP WT. 118.03 | MOIST—4 | 0.00% IDRY SAMP 11803
(7S MM)  [(373 MM) [(19.6 MM) (9.5 MM) [(&75 MM) SAMPLE
S1IBVE SIZE 3 1 y2° 3/4° BT N0.4 WEIGHED
WBT MATL & PAN ACd 8843 104.85 | 115.82( 117.19! 117.46 IN
MASS OF PAN | 0.00 0.00] 0.00| anoi
(WBT MASS RET | 86.43 104.85 | 115.82! 117.191
'DRY MASS RET i 104.85| 115.82] 117191
DRY MASS PASSING 2211 as4l
% OF TOTAL PASSING |
NES T
DRY WT MATL GRAMS [FACTOR=%TOT PASS NO# ¢/ TOTAL WT
BEFORE WASHING = 259.3 0.0019
DISH NO. DRY MASS OF SAMPLE (SIEVED)
adl AFTER WASHING = 1709
SIBVING TIMB 10 MIN DATE 1-22-93
SIBVB MASS | MASS FACTORX % TOTAL [PARTICAL| REMARKS
NO. | RBT(GR) | PASS (GR) MASS PASS PASSING [DIAMETE
s | 30.00! 22980 = % OF o.cslz_zs MM
16 s0.20l 20960 TOTAL 0.4%|L1s MM GRAVEL 99.5%
30 80.20} 179.60 PASSING o3%|.c00 MM | SAND 0.3%
t s0 115,701 164.10 camio0 Mm | =200 0.2%
100 146.30 | 11350 i e.2% .10 Mn  {.075TO
200 | 169.70! 90.19 [ o2 |orsum :.005 = 0.2%.
| PAN | 171.90TESTED BY  BG DATE 1-22-93 ICU = 0.33
| ToTaL | 259.80| 'CC = 6.86
HYDRO No. N/A IDISPERSING AGENT SODIUM HEX
START IDATE 'AMOUNT V125 ML
TIME ITEMP C |HYD READQHYD CORR COR READI® TOT PASPART DIA. {REM ARKS
|
1 MIN 0.00! 0.2 0.00! 0.00{ 0.00% i.037 MM
4 MIN 0.0 ! a9l 0.00! 0.00| 0.00%;.019 MM
19 MIN 0.001 ol 0.00 | 0.00! 0.00% i.009 MM
60 MIN 0.00] a9l 0.00 | 0.00! 0.00% |.005 MM
THR 1SMIN| 000]  0.00%1.002 MM
25H 4SMIN 0.00| 0.00% '.001 MM

SOILS CLASSIFICATION AND COMMON NAME

CL-ML GRAVELLYSILTYCLAY
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SAMPLE NO.

DEPTH

X—-SBCTION -7 SUBSTRATE
TBSTBY | BG aJD CHECX BY|COMP
MIDDLE OF CHANNEL EXC. No.
SUBSTRATE GUNNISON RIVER
PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME 0%
MAX SIZB | s* frLusize | aos | | c.0x 0.0%
P. INDEX
% MOIST +4 0.00% [SAMP WT. | 16574 SMOIST-4 0.00% IDRY SAMP 165.74
(TS MM) (375 MM) [(19.0 MM) (9.5 MM) [(4.75 MM)
: o 1 12° 3M° 3z NO.4
0.00 uxn 65.75 9084 115.39 132.47
MASS OF PAN 0.00 .00 0.00 0.00 0.00 0.00
WETMASS RET .00 un 65.75 9024 11539 132.47
DRY MASS RET * 0.00 un 65.78 9084 115.39 13247
DRY MASS PASSING
% OF TOTAL PASSING
DRY WT MATL GRAMS FACTOR=%TOT PASS NO¢ 4/ TOTAL WT
BEFORE WASHING = - 449.8 - 0.045
DISH NO. DRY MASS OF SAMPLE (SIEVED)
PAN #1 AFTER WASHING = 446.4
SIBVING TIME 10 MIN DATB 1-20-93
SIBVE I MASS MASS FACTOR X| % TOTAL [PARTICAL]| REMARKS
NO. ! RBT(GR)|PASS(GR) MASS PASS| PASSING |DIAMETER
8 | 122.30§ 32750 = % OF 14.6% [2.36 MM
16 | 191.30 25850 TOTAL ns%|1.1s ax |(GRAVEL 79.9%
30 I 275.20 174.60 PASSING 7.8% |.600 MM SAND 19.9%
so | 104.90| 44.50 2.0% |.300 MM ~200 0.2%
100 | 141.20| 8.60 0.4% 150 MM |.075TO
200 | 146.30| 150 02%|.07s MM |.005 = 0.2%
PAN ! 446.40[TESTED BY  BO DATE 1-20-93 |CU = 39.38
TOTAL | 449.30! cC - 2.49
DISPERSING AGENT SODIUM HEX
START IDATE _ |AMOUNT 125 ML
TIMB ]TEMP C  11iYD REA HYD CORWCOR READ(% TOT PASPART DIA. |REMARKS
1 MIN | 0.00! 0.0 000 0.00 0.00% |.037 MM
4 MIN I 0.00/ 0.0 0.00 0.00 0.00% (.019 MM
19MIN | 0.00| 0.0 0.00 0.00 0.00% |.009 MM
60 MIN ] 0.00 0.0 0.00 0.00 0.00% (.005 MM
THR 1SMIN| 0.00 0.00 0.00 0.00 0.00% |.002 MM
25SH 4SMIN | 0.00 0.00 a00 0.00 0.00% |.001 MM

SOILS CLASSIFICATION AND COMMON NA
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. = i SAMPLE NO. DEFTH
¥ iegi: ¥ X=SBCTION-T’ ARMOUR LAYER
s > TBSTBY . JD CHECX BY|COXP
Yo .;“ MIDDLE OF CHANNEL EXC. M .| HELP
ER Anuoux LAYER ALT H
0.0%
L 0.00% |SAMP WT.]| ° 11883/MOIST-4 |  0.00% [DRY
Pttt I(-rs MM) (7S MM) (19.0 MM) (9.9 MM) (475 MM)
. SIBVE SIZE 1w 3 N0.4  WEIGHED
L T |WBT MATL & PAN AC 3643 10488 -~ 115.3 117.19 117.46 N
. MASS OF PAN ano 000
;2 " 'WBT MASS RET 3643 104.35
-:~ 7. ,DRY MASS RET 3643

'DRY MASS PASSING _
".%r % OF TOTAL PASSING |

* DRY WT MATL GRAMS 1?Acrox-i'm'r PASS NO¢4 / TOTAL WT
* BEFORE WASHING = 25981 - 0.0019
: DISH NO. e lnn MASS OF SAMPLE (SIEVED)
s Y . pand) o ~'| AFTER WASHING = 17L9
{. SIEVING TIMB 10 MIN TDATE 1-22-93

SIBEVE ‘ MASS | MASS FACTOR X ﬁTDTAL'?AR'ﬂCAL REMARKS

" NO. RET (GR) | PASS (GR) MASS PASS; PASSING DIAMBTER
s | 30.00| 2930 _.= % OF 0.4%i2.36 MM |
50.20 30960 “ TOTAL o4niLis un GRAVEL 99.9%
80.20/ 179.60 PASSING | 0.3% {600 MM SAND 0.3%
115.70| 0 [ 0% ! 300 MM -200 0.2%
146.30 mwse . 02%i.150 MM .075TO
169.70 %0.10 0.2% .075 MM = 0.2%
.- PAN 171.50 DATE  1-12-33
’ | ToTaL 259.80
.27 HYDRONO N/ - IDISPBRSING AGENT SODIUM HEX
.. START IDATE |AMOUNT 3325 ML
~ ., TIMB  _|TEMPC |HYD READRYD CORR COR READS TOT PASPARTDIA [REMARKS |
=y 4 | ol ‘ ‘ ! |
T aMIN 000} - 0.0l 0.00! 0.000  0.00%(.037 MM |
33 YT 4MIN I 0.001 o.ol 0.00! 0.00' -
2" :T 19 MIN | 0.00| 0.0l 0.00 | 0.00’
4l L OMIN 0.00} 0.0l 0.00! 0.00'
' 13" THR 1SMIN| ] | 0.00:
: = 25H 4sMIN] | | 0.00!

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO. DEFTH

X-SBCTION-6 . SUBSTRATB
TBSTBY | 1.n. T CHECX BY|COMP
COBBLE BAR EXC. Na.
SUBSTRATE GUNNISON RIVER
PERCCNT OF TOST PIT OR AUGER HOLE OVERSIZE BY VOLUME 0%
MAX SIZE | 3+ lrrusi2e | 0.0%{5° TO 12* | 0.0%[3*TO T 0.0%
P. INDBX
KMOIST+4 0.00% |SAMP WT. 174.54| S MOIST -4 0.00% |[DRY SAMP 174.54
(75 MM)  (37.5 MM) [(19.0 MM) [(9.5 MM) [(L75MM) SAMPLE
SIBVE SIZE | 3 112 34 s
WET MATL & PAN ACQ 18.46 4536 75.67 104.98
MASS OF PAN 0.00| 0.00 0.00 0.00
[WET MASS RET 1 12.46] 4556 73.67 104.98
DRY MASS RET "18.46/ 4556 75.67|° 104.98
DRY MASS PASSING 156.08] 128.98) 98.87 6956
DRY WT MATL GRAMS FACTOR=%TOT PASS NO#4 / TOTAL WT
BBFORE WASIIING = 576.4 . 0.050
DISH NO. DRY MASS OF SAMPLE (SIEVED)
PAN #Q AFTER WASHING = 5673
SIEVING TIME 10 MIN DATE 1-21-93
SIBVE |~ MASS |~ MASS FACTOR x| % ToTAL lna’nc.u.] REMARKS
NO. i RET GR (PASS GR MASSPASS PASSING DIAMETER
3 : 98.901 17750 = % OF ° 24.0%(2.35 MM
16 | 187.70| 38870 TOTAL 19.6%)1.18 MM |GRAVEL  71.0%
! 294.30| 28210 PASSING 14.2% |.600 MM SAND 28.5%
48100 95.40| «.8%].300 MM -200 0.5%
$50.50! 25.50| | 13%].1soum  [.075 TO
566.90] s sol | 0.5%|.075 MM = 0.5%
PAN | $67.30[TESTED BY | DATE 1-21-93
DISPBERSING AGENT SODIUM HEX
START DATE __AMOUNT 125 ML
TIMB ITEMP C  [11YD READHYD COR COR READ % TOT PAS/PART DIA.|REMARKS
| |
1 MIN 0.00 0.0 0.00 0.00] 0.00% .037 MM
4 MIN 0.001 0.0 0.00 0.00 0.00% .019 MM
19 MIN 0.00| 0.0 0.00 0.00 0.00% .009 MM
60 MIN 0.00l 0.0 0.00 0.00 0.00% .005 MM
THR 1SMIN 0.00 0.00 0.00 0.00 0.00% .002 MM
25H 4SMIN 0.00 0.00 0.00 0.00 0.00% .001 MM

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO. DEFTH

X-SBCTION=-6 COBBLE BAR
TBSTBY | I1.D. CHECX BY!COM?
COBBLE BAR EXC. Ne.
BULK DENSITY GUNNISON RIVER

PERCLNT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME 0%
MAX SIZB | 3° lrLusiz® | oosls TO 12° | A0RIFTOS | 0.0%
P. INDEX | ! ! !
% MOIST +4 0.00% ISAMP WT. | €207 | *MOIST ~4 0.00% IDRY SAMPM 6207

(75 MM) (375 MM) (19.0 MM) [(9.5 MM) |(475 MM) | SAMPLE

SIBVE SIZE ‘ 3 12 34° 12 N0.4 [WBIGHED
WEBT MATI. & PAN ACC wn 24.00 33.39| 4206} 41.7 N
MASS OF PAN .00 0.00 0.00{ acoi
WET MASS RET T%;) 24.00
DRY MASS RET R %)
DRY MASS PASSING 45.30

% OF TOTAL PASSING

DRY WT MATL GRAMS FACTOR=%TOT PASS NO#4/TOTAL WT
BEFORE WASHING = asL6 - 0.050
DISH NO. DRY MASS OF SAMPLE (SIEVED)
PAN #0 AFTER WASHING = 4498
SIEVING TIMBE 10 MIN DATE 1-21-93
SIEVE MASS | MASS FPACTOR X[ % TOTAL [PARTICAL|] REMARKS
NO. RET GR |PASS GR MASSPASS| PASSNNG IDIAMETE
s | 95.90. 38570 = % OF 19.1% [2.36 MM
16 ! 152.50: 32910 TOTAL 163% {1.18 MM JGRAVEL 76.2%
0 | 228.600  153.00 PASSING 125% |00 uM | SAND  22.2%
50 366.20| 115.40 s.7%|.300 M | —200 1.6%
100 | $31.50! 50.10 :sx|.isoum 1.075 TO
200 ! 448.80] 1230 Lemlors um 1.00S = 1.6%:
PAN | 449.50 TESTED BY DATE 1-21-33 ICU = 7356i
TOTAL | 181.60{BG & ID cC = 3.86
HYDRO IDISPBRSING AGENT SODIUM HEX
START {DATE |AMOUNT 125 ML
TIME TEMI'C |HYD READHYD CORRCOR READ(% TOT PASPART DIA. ‘REMARKS |
| | | i
1 MIN 0.001 a.ol 0.00 0.00| 0.00% {.037 MM
4 MIN 0.0¢ 1 0.0l 0.001 0.00( 0.00%{.019 MM
19 MIN 0.00! 0.0l 0.00| 0.00| 0.00% 1.009 MM
60 MIN 0.00| 0.0 0.00 0.00!( 0.00% 1.005 MM
THR 1SMIN 0.00! 0.00 .00 0.00| 0.00% [.062 MM
25H 4SMIN 0.00| aoo| 000! 0.00| 0.00% |.001 MM

SOILS CLASSIFICATION AND COMMON NAME
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7.1589 (1086) - SPECIFIC GRAVITY DETERMINATION
Bureas of Reclamation (VOLUME METHOD) Designation USBR 5336
SAMPLE NG, FEATURE CD6 8&"

Y=~ Staon] . ’?;(fr\/h/l&a)

Ruls Dir f;,/

e O, T ST T 0
TESTED BY DATE COMPUTED 8Y OATE CHECXED BY OATE
Dagpion)  1-2l-q31 A9, (-2(-93 |
TRIAL WO,
2
. FLASKNO. 2 17 53 -2
2 MassOF FLASK o L I1R.27 9. 17
2 voLumt oF FLASK * e | 270 | 249.90
4. MASS OF SPECIMEN (w 7¢.32 75~ 22
5 MASSOF FLASK  SPECIMEN - WATER w | L2V v | 1319
€ TEMPERATURE OF WATER *a | /9 ° lq °
7. MASSOF FLASK « WATER = (51 4] w 1L332.34 | 237.97
L MASKOP WATER 14 PLASK (- w | c220.00 | Orq 75"
o ABSOLUTE DENSITY GF WATER AT TEMP (@ e 0. 98405 | 0. 998K 05
10. VOLUME OF WATZR IN SLASK = 81/ (9) w3y | 220-2/ 220 .95
11. VOLUME OF SOIL = (3 - (10} tem) 29.v9 29.-72
12 SPECIFIC GRAVITY = a1 /(11) * 2L-S¥ 2. 53
13, avemae 2.

" . °Calibranon asts from USBR 1030

:‘Q *%Impilies Thet fOr water 1 Q= 1T mL =1
-

7
]

‘D

W) =dka.]
L) = S25w.5

P = =9

W= 237.0
D =9340

= (30
l"“:q3 1&'1"33,( ’

5.V _
3. o : 5:0
103.9
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22336 (136) | BULK SPECIFIC GRAVITY AND PERCENT ABSORPTION
Buress of Reclamation | OF THE PLUS NO. 4 FRACTION

SAMPLE NO. j PROJECT FEATURE W 7 d

-«

| X- Slstrror \o GUNNISon/ ﬁt/ﬁc;__ﬁu%__
HOLE NO. DEPTH ' RD mD

TESTED -2 4 DAT COoM Ep 8Y DATE CHECKED DATE
Nome/ (22093 [TKF (22143 "

Dearigranum USBR $320~ ce

SUSPENSION METHOD
TRIAL NO.

1. Mass of basker inwater...... ............................................lgl fwg
TPEED

2. Mass of basket inair ........ ............................................(9)

3. Mass of SSD° specimen + bnmlndr P ) |

4. K313 Of SSD s08CIMEN * DASKEE N WBTOE «.ooeeeocoococoonssscesescosseseessddal

5. Mass Of OVENCIY SDECIMEN .. .cec.0cceeccesscssssccsscscscssssccsccsnccscssddg &h& —————

6. Mass of SSD scecimen in air (J) - (:'l............ ............... ceecscccceccddg) - 0—‘— . [,
7. Mass of SSD s0ecimen in water (€) « (1) . .ceeeeeeeenreeeeeeneeneeoaeooaaeannns d9) [&ﬂ. ————
8. Apparent specitic 3ravity 13)/1(S) e (TN . eveerecccencencannas éa' (°w
9. Average 3003rent 30CCIIIC QraVILY c e ceceecocccsccccsoccccssncsnss ereesecccnccnns ‘
. SRR srivies SOV v veevveereererernen ... RS
11. Avcn_qebulkspecuh:gravnv(SSD).'.................... ...... cececeercennanses
12. Bulk x;:ecnfic 22avity lovenaryl (S)/{16) « 7)) . cieneieieiiene ieeeeneeoccearnncans e gq
13. Average Oulk :DECITIC GravitY (OVENATY) e eeeeeecoccecoasoscanocscosansanen ceeiesnseans '
14, Absorotion [.i8)- (311451 x 100 ...... ettt et L 0
15. Average absorstion . ......... eececccsccctasoscsacscesstocsaant e ceiieeseanee oo %)
SIPHON METHOD
1. Mass of 30eCimen (SSD) ... cececeececcescciocccccsocscoccscccocnccncns oo .la)
2. Volume of waier disdlsced..... tecessccsnee tscccns e R R LT EPRPRPPPPY (mL)
3. Mass of ovencry SDECIMEN . oo .ceecccee ceestsccesescrsssssssssstarsrae . dg)
4 Mass of water (1) - (3). .. .. eeercecceccccccccccsccccoccnacnncas ceccscscns .(g)
S. Bulk specific =ravity (SSO) (1N/12) ......... tetceeectccctesecacecsscnassesennnn
6. Average bulk :pecific gravity [SSD) . cccceieeeireiecceccncerinnnens teeesceceacans P [,
7. Bulk soecific zravitv toveneryi (3/12) o ceeeeiecceneneiiann., Ceeeceeecaanann
8. Average bulk zpceific gravity (ovendry) . ccecececiconcacnan., cececen ceececesccsnsnas .0 m——
. 9. Absorotion ((A1/62)} 2 100 «.ceeeescsasosccsscscocnsccnaraeanesan R (4] hutd
10, Average absorotion. ... .. et ccecceccessescseeetecettestcaaseecoracteacnooascnns (%)

*SSO (Saturatea :urtacecrvl

y 104 - 9

2720 dev=004

C,



SAMPLE NO. DEPTH

X-SBECTION 13 ARMOUR LAYER
TBSTBY | JpD CHECX BY!ICOMP
RIGHT BANK M AIN CHANNEL EXC. M.
ARMOUR LAYER GUNNISON RIVER
PERCIINT OF TEBST PIT OR AUGER HOLE OVERSIZE BY VOLUKE 0%
MAX SIZE | s [pLusiz® | e0%is TO 12° | aos(3rTOF 0os

®MOIST+4  0.00% !SAMP WT. 123.72 MOIST-4  0.00% |DRY SAMP! 12372
|(15 MM)  (T75 MM) (19.0 MM) (9.5 MM) [(475 MM) SAMPLE
SIBVE SIZE 3 1 U2 34° b, o N0OL4 WEIGHED
WEBT MATL & PAN ACC 6.7 110.84 12139 1294 1124 ™
M ASS OF PAN ! 0.00 0.00 0.00 an0
WET MASS RET . 657 110.84 121.39 12294
DRY MASS RET ' %N 110.84 12139
DRY MASS PASSING 1| 61.15 1288 233
DRY WT MATL GRAMS FACTOR=STOT PASS NO¢+4/ TOTAL WT
BEPORE WASHING = 219.3 - 0.002
DISH NO. DRY MASS OF SAMPLE (SIEVED)
PAN ¢C AFPTER WASHING = 1265
SIEVING TIME 10 MIN IDATB 1-20-93
SIBEVE ‘ MASS | MASS FACTOR X % TOTAL |[PARTICAL| REMARKS
NO. RET (GR) | PASS (GR) MASS PASS PASSING [DIAMETER
8 | 28.80! 191.00 = % OF 0.3% (2.36 MM
6 | 37.701 15210 TOTAL o3% 11z |GRAVEL 99.6%
30 | €2.501 7130 PASSING | 0.3% |.600 MM SAND 0.2%
so | $5.20| 164.00 I 0.3% |.300 MM -200 0.2%
100 | 82.30| 13750 | o2%l1soun |.075TO
200 | 122,301 91.50 [ 0.2%|07sMM |.005 = 0.2%
PAN | 126.50 TESTEDBY  ID ] DATE 1-20-93 |CU = 0.32]
TOTAL | 126.50! s CC = 5.16}
HYDRO N/A IDISPERSING AGENT SODIUM HEX |
START IDATE |AMOUNT 125 ML i
TIME TEMP C |HYD READIHYD CORRCOR READI % TOT PASPARTDIA [REMARKS |
[ | ] |
1 MIN 0.00° 0.0 aool 0.00| 0.00% |.037 MM
4 MIN 0.00) 0.0 0.00! 0.001 0.00% [.019 MM
19 MIN 0.00| 0.0 0.00! 0.00] 0.00% [.009 MM
60 MIN 0.00( 0.0 0.00| 0.001 0.00% |.005 MM
TJHR 1SMIN | ! 0.00 0.00%|.002 MM
25H 4SMIN | | i 0.00f 0.00% |.001 MM |
SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO.
1X-SBCTION-13

TBSTBY | JD
LEFT RANK SECONDARY CHANNEL
ARMOUR LAYER

EXC Ne.

GUNNISON RIVER

PERCUNT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME 0%
MAX SIZB | 6 |rLusiz | 00%|sTO 12 | 0.0% [y TO 5° 0.0%
P. INDEX
KMOIST+4 0.00% [SAMP WT. | 157.47| $MOIST-4 0.00% DRY SAMP 157.47
(TSMK) (379 MM) (19.0 MM) (99 MM) (475 MM)
SIEVE STZE 'y 3 12 /e 7 o NO.4
WET MATL & PAN ACd 1707 108.75 147.48 15536 156 44 15655
MASS OF PAN 000 a.00 @00 0.00 a.00 0.00
WET MASS RET 1707 108.75 147.45 155.56 156,44 156.58
DRY MASS RET 1707 108.75 147.45 155.56 156 &4 156.5S
DRY MASS PASSING 160.40 $1.72 10.02 191 1.m 0.2
9% OF TOTAL PASSING 89.16% 3234% €36%! 1.21% 0.65% 0.58%
DRY WT MATL GRAMS FACTOR = $TOT PASS NO# 4 / TOTAL WT
BEFORE WASHING = 412.7 0.001
DISH NO. DRY MASS OF SAMPLE (SIEVED)
PAN 710 AFTER WASHING = 34L6
SIBVING TIME 10 MIN DATB 1-20-93
SIBVE | MASS | MASS FACTOR X % TOTAL [PARTICAL| REMARKS
NO. I RET (GR) | PASS (GR) MASS PASS PASSING [DIAMBTER
3 i 9.601 40110 = % OF 6.6% 2.36 MM
16 | 13.10 39960 TOTAL 0.6% 1.12 MM GRAVEL 99.4%
o | 20.70 39200 PASSING 0.6% .600 MM SAND 0.5%
so | £9.80 32290 0.5% |.300 MM —-200 0.1%
100 ! 260.70 15200 0.2%|.150 MM .075 TO
200 ! 539.00| 7370 0.a%l.07s MM 005 = 0.1%
PAN | 341.60 TESTED BY iD DATE 1-20-93 |[CU = 0.14
TOTAL | 412.70! CcC = 10.52
START ‘DATE {AMOUNT 125 ML
TIME ITEMP C_ |HYD READ 1 1
]
1 MIN 0.00! 0.0 0.00 0.00] 0.00% .037 MM
4 MIN 0.00| 0.0 0.00 0.00[ 0.00% .019 MM
19 MIN | 0.00{ 0.0 0.00 0.00| 0.00% .009 MM
60 MIN 0.00| 0.0 0.00 0.00{ 0.00% .00S MM
THR 15MIN 0.00) a.00 0.00 0.00 0.00% .002 MM
2SH 4SMIN 0.00] 0.00 0.00 0.00 0.00% .001 MM

SOILS CLASSIFICATION AND COMMON

NAME
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SAMPLE NO.
X~SBCTION-13
TBSTBY ! RG

RIGHT BANK M AIN CHANNEL
SURFACB LAYER 1-20-93

DEFTH
SURFACE LAYER

" CRECX BY|COMP
EXC. NO.

|CUNNISON RIVER

PERCCENTOF TEST PITOR AUGER

HOLB OVERSIZE BY VOLUMB

MAX SIZB | 314°  [PLUSI12* | 0.o0®[s” 7o 12° | 0.0% (> TO 5 0.0%

P. INDBEX

®WMOIST +4 0.00%|SAMP WT. | 3.65{%MOIST-4 0.00% |[DRY SAMP| 3.65
J(7S MM)  (37.5 MM) (190 MM) (9.5 MM) [(75 MM) SAMPLE

SIBVE SI1ZB I 3* 1 12° e /s NO.4 WEIGHED
WET MATL & PAN ACC 0.00 a.00 0.03 0.20] 033 IN
MASS OF PAN a00 a0 0.00 0.00
WET MASS RET ! ao0 0.00 0.03 020 033 KILOG
DRY MASS RET I 0.00 0.00 0.03 a20 a33
DRY MASS PASSING | 16s] 1ss| 162| 148
% OF TOTAL PASSING |
|FACTOR =% TOT PASS NO#4/ TOTAL WT
BEFORE WASHING = $0.3 - 1.810
DISH NO. DRY MASS OF SAMPLE (SIEVED)
?10 AFTER WASHING = 16.7
SIBVING TIME 10 MIN DATE 1-20-93
SIBVE MASS | MASS FACTORX % TOTAL [PARTICAL| REMARKS
NO. RET GR ' PASS GR MASSP PASSING |DIAMBETER.
8 | 1.60 4866 = % OF 28.1% 2.36 MM
6 | 2.00, 26 TOTAL  373%l118 Mm |GRAVEL 9.0%
30 | 2.40j 41.86 PASSING 86.6% |.600 MM SAND 23.7%
so | 3.001 4126 §5.5% | 300 MM -200 67.3%
100 | 430! 45.96 $3.2%..150 MM |.075 TO
200 | 13.10, 37.16 673%1.07s MM |.00S = 47.7%
PAN 16.70AT:STED BY BG DATE 1-20-93 [CU = 0.00
TOTAL ! $0.25 CC = 0.00
START 7:48 IDATE
TIMB ITEMP C IHYD REA
1 MIN | 21.00i 280 6.04 21.96)  39.74% .37 MM
4 MIN 2100 25.0 604 18961  3431% .019 MM
19 MIN 21.00! 21.0 6.04 14.96 27.07% 009 MM
60 MIN 20.501 17.0 617 10.83 19.60% .005 MM
THR 1SMINI 20.00l 13.00 630 6.70 12.13% .002 MM
251 4SMIN 19.00/ 1L.00 643 4.57 8.27% .001 MM

SOILS CLASSIFICATION AND COMMON NAME
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7-1389 (10-36)

SPECIFIC GRAVITY DETERMINATION

(VOLUME METHOD) Designatien USBR $330-__
SAMPLE NO. PROJECT FLATURE
y Covnmisan i
: 0193 > c
SPECIMEN NO, =HOLE NO, DEPTH ® D - D
g-.sec-’-fgn 13 QI;& Bonk_ !}g,‘ﬁ ghg nnel Surfoce lovec
TESTED BY DATE COMPUTED BY GATE CHECKED 8 DATL
2L A3
TRIAL NO,
1 2

1. FLASK NO. 3

2. MASS OF FLASK * @ //?-63

3. VOLUME OF FLASK ° oy 2 qq‘b”

& MASS OF SPECIMEN v jo1 -'4 .

8. MASS OF FLASK + SPECIMEN + WATER @ (}337.5 2

6. TEMPERATURE.OF WATER =) asl 0

3. MASS OF FLASK « WATER = (5] . (4) () 22,124

8. MASS OF WATER IN FLASK =(7) - (2) () . ou qu’

9. ABSOLUTE DENSITY OF WATER AT TEMP (6) .997 Q%Nd! N 9972_9_@

10, VOLUME OF WATER IN FLASK = (8) / (9) { o) ;08 . OSJ/

11. VOLUME OF SOIL = () - (10} (o) 41 Ao :"L

12. SPECIFIC GRAVITY = (a)/ (11} *° 358 J/

13, AVERAGE

*Calibration cawm trom USBR 1030

**imbiies that for weater 1 9= 1 mL = 1 ems

L. Y28

eP0 182 =30

)2
I
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"YSBR $35$

3436 [43:00)
Bussen ol Redtamoiing

$O1L COMSITENCY TEST (THALESOINT LIOUID LIMIT M(THOO) | vasa srse. 10

Lo pniee

.

uv'sé 0. 7 FLaTORE
Alr grlee © Toowd by . o M- S-
Oven deleo " Compnted By £, DAcine. / Oste oo =
Natural [ Chaslod by 15 Crgremiec Ose _s2-P-63
Marte Limn Lioved Limt
Telat No, 1 3 1 ? )
Oun No. TE | @~ 7 £ V-9
Ne. ¢l Dose: . 11" 20 %
Mavs of Givt © wet 40l ( 9. 2 . YVIL | 2. 67207 T LX)
Mgry of dlve © arv s0d! {ph e LA 122, 21 29¢. &I
Moy of @i (o} .
Moy 0 wiiee (o) .
Mo 0f Orv 10l {2l *
® moivivee
Aversge 01s18C 1omat ,

. i ] 1 Ll 1 )|
) ' 7 ] 1
1 ] 1 \
yﬁ | [} ] 1
1 ] ] |
< ] T i 1
2 1 ! | ] ]
w ™ v 1 TTIT!
g.ia. : ; \ X 11
- } ! 11 11
z ] BERR ]
g ] 1 ]! [N
e ] i L1 K ]
R y ERRAN ]
I ] PN L 1
H H . M L [ l |
8.5 ] ] ) EEAREERN H._: ] ]
(IR [ R IR ] [}
J.%-d _{ ' Y }t ﬁ]o ) )'a e e b s
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SEIONRE
VIO s .
" [SAMPLE NO. % 0 4 DEPTH
1-20-93 3 S
TBSTBY |BG £ CHECX BY{COMP
.|TOP (MIDDLE) OF 1SLAND SAMPLE FEATURE EXC. NO. HELP
CROSS SBCTION 13 GUNNISON RIVER ALT H
PERCI:NT OF TEST PIT OR AUGER ROLE OVERSIZE BY VOLUME
MAX SIZB [SAND iPLUS 12° 0.0% |5° TO 12° 0.0%[3* TO 5° 0.0%
P. INDBEX ! :CLASS OF mms - +OR - A uma
MOIST+4 |  0.00%. smuw'r o.oomomu = 0.00% | DRY SAP 178220
|75 MM) (375 MM) |(19.0 MM) [(9.5 MM) (475 MM) | SAMPLE
: SIBVE SIZE I 1 12° 3u° e No.4 | WBIGHED
WET MATL & PAN ACC 0.00 0.00! 0.00 0.00] 0.00 IN
* <J{MASS OF PAN ; 0.00 0.00/ 0.00 000] 00| POUNDS
~ . > {WBT MASS RET i 0.00 0.00] 0.00 0.00 0.00|KILOGRM
<., ! |DRY MASS RET * 000 0.00| 0.00 0.00{ 000l GRAMS |.
.=:. " |DRY MASS PASSING 178220 1782201 1782.201 1782201 1782.20| WT.IN PAN
5 s OF TOTAL pAssmc 100.00%| _100.00%: _100.00% | _100.00% | loo.oos 1782.20
E R = X 3 ‘_f‘._:’\-“-\;:c:- _{«)" ‘L \ ‘_ q__ é v el e
i DRY WT m\'n. GRAMS FACTOR=%TOT PASS NO# 4/ TOTAL WT
-"|BBFORE WASIIING = 500.0 - 0.2000
- “IDISK NoO. DRY MASS O F SAMPLE (SIEVED)
- pag #1 AFTER WASHING = 500.0
[SIBVING TIME 10 MIN iDATE _1-20-93
SIBVE MASS MAsS [FACTOR X| % TOTAL lnrnc.u. REMARKS
NO. RET (GR) PASS (GR)|MASS PASS PASSING [DIAMBTER
s 0.20 49980| = % OF | wo.omz.ss MM
16 0.7 9930/ TOTAL (- ss9%'risum_|GRAVEL  0.0%
30 9.3 490.70| PASSING i - 98.1%,.600 MM SAND 92.6%
50 120,66 379.40 I 75.9% | 300 MM -200 7.4%
100 35440 145.60 P a%iisomm  [.075TO
200 | 163.3C. 3680 7.4%07s MM |{.005 = 7.4%
PAN | $00.0¢ TESTED BYBG i DATE 1-20-93 |CU = 0.00
TOTAL | $00.00 . CC = 0.00

- |START IDATE
TIME iTEMI' € ‘HYD READHYD CORRCOR READ:% TOT PASPART DIA. IREMARKS
H | ! T
1 MIN 0.0r 0.0 0.00 0.00! 0.00% 1.037 MM
4 MIN 0.0(- 0.0 0.00{ 0.00! 0.00% .019 MM
19 MIN 0.00" 0.0 0.00! 0.00! 0.00% [.009 MM
60 MIN 0.0C. 0.0 0.001 0.00| 0.00% |.005 MM
7HR 1SMINI ! i 0.001 0.00% |.002 MM
2SH 4SMIN| i | 0.00| 0.00% |.001 MM

: y 3

HYDRO NO N/A

mmﬁﬁ @wg g::.}:é-"?

>
B
21

IDISPERSING AGENT _SODIUM HEX

JAMOUNT M2S ML

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO.

X-SBCTION 13
TBSTBY i JD

LBFT BANK SECONDARY CHANNEL

SURFACB MATERIAL

DEPTH

n SURFACB MATERIAL
i{ checx BY [comr

BXC. N
GQUNNISON RIVER

PERCIINT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME 0%

MAX SIZE eox!3*TOS 0.0%

P. INDEX

%KM OIST+4 0.00% |[SAMP WT. | 672 ®MOIST-4 €.00% DRY SAMP 72
(3TS MM) (19.0 MM) (9.5 MM) (4.75 MM) SAMPLE

SIEVE SIZE 3 112° e’ Y N0.4  WEIGHED

WET MATL & PAN ACd 0.00 0.00 0.00 0.00 apo IN

MASS OF PAN 0.00 0.00 0.00 .00

WET MASS RET 0.00 0.00 0.00 .00

DRY MASS RET * 0.00 0.00 0.00 0.00| 0.00

DRY MASS PASSING | 6.72 e 6.72| 672

DRY WT MATL GRAMS

FACTOR=%TOT PASS NO#4/TOTAL WT

BEFORE WASHING = 503 - 1.989
DISH NO. DRY MASS OF SAMPLE (SIEVED)
943 AFPTER WASHING = 7.3
SIBVING TIME 10 MIN DATE 1-20—-93
SIEVE ; MASS |, MASS FACTORX % TOTAL [PARTICAL| REMARKS
NO. ‘RET GR |PASS(GR MASSPASS PASSING [DIAMETER
5 0.001 $0.28 = % OF 100.0% [2.36 M M
16 0.00] 5028 TOTAL 100.0% [1.1s MM |GRAVEL 0.0%
30 0.00] 50.28 PASSING 100.0% |.600 MM SAND 14.9%
50 0.20] 50.08 99.6% }.300 MM —-200 85.1%
100 1.501 8.78 g.o%)1ouMm |.075TO
200 7.501 4278 8s.1%|.0s MM [.005 = 48.1%
PAN 7.9MESTED BY BG DATE 1-20-93 |CU = 0.00
TOTAL so.28 CC = 0.00
DISPERSING AGENT SODIUM HEX
DATE 1-20-93 |AMOUNT 128 ML
TIME iTEMPC |HYD REBA COR READ(% TOT PASPARTDIA. |[REMARKS
1 MIN [ 20.50] 420 $38 36.62 T283% .037 MM
& MIN ! 20.50| 36.0 s.38 30.62 60.90% .019 MM
19 MIN 20.50: 31.0 $38 25.62 50.95% .009 MM
60 MIN 20.501 24.0 538 18.62 37.03% [.00S MM
THR 15MIN; 20.50/ 19.00 $38 13.62 27.09% .002 MM
25H 4SMIN| 19.00 16.00 .75 10.25 20.39% [.001 MM

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO. DEFTH
1-20-93 S SUBSTRATS
TEBSTBY |JB CHECK BY|COMP
LBFT BANK OF SIICONDARY CHANNBL FRATUR EXC. NO. I HELP
CROSS SECTION 13 SUBSTRATE GUNNISON RIVER ALT H
PERCINT OF TEST PIT OR AUGER BOLE OVERSIZE BY VOLUME
MAX SIZB | 434 lpLusi2® | ws/rTO 12¢ | 0.0% [3°TO 5 0.0%
TXLY MOIST-4 0.00% DRY SAMP|
(573 M) (19.0 MM) (9.5 MM) (475 MM) SAMPLE
SIEVE SIZE | 3 1 e w4’ 3/5° N0.4  WEIGHED
WET MATL & PAN ACC 18.77 137 39.72 5061 $7.28 IN
MASS OF PAN | 0.00 a0 0.00(
WET MASS RET | 15.77 nm; 39.72
DRY MASS RET [ 18.77 .37 .72
DRY MASS PASSING | $1.36 “26 33.91]
DRY WT MATL CRAMS FACTOR=STOTPASS NO# 4/ TOTALWT
BEFORE WASHING = 7765 - 0.0286
DISIH NO. DRY MASS OF SAMPLE (IEVED)
ae #1 AFTER WASHING = 776.5
SIEVING TIME 10 MIN DATE 1-22-93
SIBVE | MASS | MASS FACTORX % TOTAL PARTICAL| REMARKS
NO. RBT (GR) | PASS (GR) MASS P PASSING DIAMBTER
s 13090 645.60 = % OF 18.5% 2.36 MM
16 i 180.2C $96.30 TOTAL 170% 1.8 MM |GRAVEL  77.8%
30 309.6( 16690 PASSING 13.4% |.600 MM SAND 22.1%
so i 627.1¢] 149.40 4.3% .300 MM -200 0.1%
100 | 255 <0l 21.00 0.6% .1so MM |.075TO
200 | 372701 1.3 0.1% .075 MM | .005 0.1%
PAN | 776.50 [TESTED BY B DATE 1-22-93 |CU = 70.27
TOTAL 776.501 CC = 4.64
iDATE AMOUNT M125 ML
TIMBE TEMP C |11YD READHYD CORRCOR READIS TOT PAS PART DIA_[REMARKS
1 MIN f 0.00/ 0.0 aool 0.00
4 MIN 0.0 0.00| 0.00/ 0.00% |.019 MM
19 MIN 0.0 apo 0.00 0.00% [.009 MM
60 MIN 0.0 anoj 0.00! 0.00% |.005 MM
THR 1SMINI 0.00 0.00% |.0m MM
2SH 4SMIN 0.00| 0.00% |.001 MM

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO.

X-SBCTION=-6
TBSTBY BG

DEFTH

SURFACE MATERIAL

a (o}

1-21-93

CHECX BY |COMP

PRATUR EXC N

| GONNISON RIVER
PERCHNT OF TEST PIT OR AUOBR HOLE OVERSIZE BY VOLUME

SOILS CLASSIFICATION AND COMMON NAME
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M AX SIZE |[FINE sANTIPLUS 12° | cos[ssTO12° | 0.0%{3" TO & 0.0%
P. INDEX
X MOIST+4 0.00% | SAMP WT. 171 %MOIST—4 0.00% DRY SAMP L7
(575 MM) (15.0 MM) (9.5 MM) (475 MM) SAMPLE
SIEVE SIZE | 3 1.7 1 3/8° No.4 WEIGHED
WET MATL & PAN ACC 0.00 0.00 0.00] ono 0.00 N
MASS OF PAN T .00 0.00 0.00 0.00
WET MASS RET | 0.00 0.00 0.00 0.00
DRY MASS RET ! " 0.00 0.00 0.00 a.00/
DRY MASS PASSING | 1.1 .71 1.7 Ln
% OF TOTAL PASSING |
FACTOR=%TOT PASS NO¢ 4/ TOTAL WT
BEFORE WASHING = s0.3 - 1.986
DISH NO. DRY MASS OF SAMPLE (SIEVED)
#7304 AFTER WASHING = 72
SIEVING TIME 10 MIN DATE 1-21-93
SIBVE M ASS MASS |FACTOR X| % TOTAL ‘PART‘ICAL REMARKS
NO. RET (GR | PASS (OR) [MASS PASS| PASSING IDIAMBTER
s [ 0.00 s0.34| = % OF 100.0% 236 MM
16 0.00| $0.34| TOTAL 100.0% 1.18 MM |GRAVEL 0.0%
30 0.20! 0.14| PASSING 9.6% |.600 M M SAND 12.3%
50 0.60] 9.74 98.8% | 300 MM -200 87.7%
100 .80} 84 s6.4% 150 MM |.075TO
200 ~ 6.20| 444 s7.7%lc1s MM |.005 = 60.8%
PAN =20 ‘STEDBY BOG DATE 1-21-93 |CU = 0.00
TOTAL $0.30! CC = 0.00
HYDRO 025680 DISPERSINO AGENT SODIUM HEX
START 7:35  |IDATE 1-21-93 |AMOUNT 125 ML
TIME TEMP C_ |HYD RBA COR READ/%S TOT PASPARTDIA [REMARKS
1T MIN 21.001 350 6.48 28.52]  56.65% .037 MM
4MIN 21.00 330 cas 26.52]  52.68% .019 MM
19 MIN 21.00| 26.0 64 19.521  38.78% .009 MM
60 MIN 21.00] 200 648 13.52]  26.86% .005 MM
7HR ISMIN 20.50! 13.00 6.60 6.401 12.71% .002 MM
2SH 4SMIN 19.00| 1100 6.96 4.04] 8.03% .001 MM
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| _Tolot No. ] -3 ] J
Dhin No. TR XE N4 4
Ne, 31 blow. t . A
Mags of dish » wet soil (g) . 25- 7423 2. 1 20.0
Mt of ditn o 0w voil {g) 19. 9 . -t 22,7 2 D ale
Mty of givn (gl F7A v, 4 z‘ . [J
Mate of water (g} . 1. 2 A S . 9 I3
Myss of Orv 108l (g} -~ 2028 7.799 *®
| Moty Rw N (7T 3 4 A
Averiqe 01os1i¢ homig | aﬁ.h.?—-@ .
: FLOW CUARVE
\ }
|
|
3.0 4——i——
w —
S : . .
EM - T
S 1 1
; | |
s :
c ] ] || N
o i ! ] N 3
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' ]
) | N
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- ) | ]
‘/&-O - y o 2 0 6 eob o0
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g.::co (1§81 ‘/'o- s W" 33—.5/ |I|I:‘I ‘-'(" s L = PL) !‘/' I S

o SHAINKAGE TEST
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USSR $280.__ ...
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Shiian a0s dith ag, Vel of srinksge g (V)
Mt 0f glen « wet toil (g) Veol. of €7y 104 (Vo
Moty ol 0lia « gov 10i (g) V = Ve
Miss OF weter {e)
Moss of ghih (g} VeVy o,
Mais of orv 1oib Wol (9} * [
% moistyre Shrink sge limit
SAinksge 1eti0
USSA $208- 89 __ Remorbs:

Soil consissency tese (theee-pisint liqual Hmis inetindd)




SAMPLE NO. DEFTH

X -SECTION ¢6 HIGHER STAGE
TBSTBY | BG CHECX BY|[COMP
BAR ATRBIGHER STAGE EXC. NO.

NEXT TO GRASS GUNNISON RIVER

PERCCNT OF TEST PITOR AUOER BOLE OVERSIZE BY VOLUME 0%
MAX SIZE [CS jrLusize | eos[TTO 1 | cos[3>*TO S eox
P. INDEX |
KMOIST +4 LTI %MOIST-4 0.00% |[DRY SAMP
(375 MM) (190 MM) (9.5 MM) (475 MM)
SIBEVE SIZE 3 1 U 3/4° ) Na4  WEICGHED
WET MATL & PAN AC 0.00 0.00 a.00 a0 000 IN
MASS OF PAN 0.00 000 0.00 .00
WET MASS RET 0.00 0.00 0.00 0.00
DRY MASS RET 0.00 0.00 0.00 a.00] 0.00]
DRY MASS PASSING L1 1.71 LN L7
% OF TOTAL PASSING
R
DRY WT MATL GRAMS FACTOR=%TOT PASS NO¢4/ TOTAL WT
BEFORE WASHING = s4.4 - 1.340
DISH NO. DRY MASS OF SAMPLE (SIBEVED)
2 AFTER WASHING = 12.3
SIBVING TIME 10 MIN DATE 1-20-93
SIEVE | MASS MASS FACTORX % TOTAL PARTICAL| REMARKS
NO. RET (GR) | PASS (OR) MASS PASS| PASSING DIAMETE
8 f 0.20: 4.15 = % OF 99.6% 2.36 MM
16 | 0.30} 5405 TOTAL s9.«% 118 MM GRAVEL 0.0%
30 | 0.40| 5395 PASSING $93% .600 MM SAND 19.5%
0 | Loo] $3.3 serx 300MM  —200  BO.5%
7
100 | 3.40, 50.95 937% 150 MM 075 TO
200 | 10.60] 43.75 80s% .07sMM .005 = 51.7%
PAN | 1230 [[ESTED BY BG DATE 1-20-93 CU = 0.00
TOTAL | 12.301 CC = 0.00
HYDRO 225811
START 8:01 |DATE 1-20-93
TIME ITEMP C |HYD REA
1 MIN J 21.0n| 36.0 6.19 29.51]  54.85%1.037 MM
4 MIN i 2100/ 31.0 6.19 24.51 45.65% .019 MM
19 MIN | 21.00] 25.0 6.19 18.81 34.61% .009 MM
60 MIN | 20.50| 22.0 6.33 15.67 28.83% .005 MM
THR 1SMINI 20.00 16.00 6.48 9.2 17.52% .002 MM
2SH 4SMIN | 19.00 13.00 6.77 6.23 11.46% .001 MM

SOILS CLASSIFICATION AND COMMON NAME
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S.1630 (1320)
Susmsne of Rectemiiine

$OIL CONSISTENCY TEIT (THAEEPOINT LIOUID LIMIT METHODI
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Mass of din (gl J.9t338 . F20p| 4o O5T) 4d. 3427 2t
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1.0 { : 1 ' s s e eb be
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Limit (L) 6? ﬁ. 5 Umk PU) 090? inces l-"m sl «P\) 3. ‘/
o SHAINKAGE TEST
Shiiasage dith no. Ve!. of theintage gin (V)
Moy 0 dnuA - wet 10:l (1'_0 Vol. of @ry oit Vol
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MS-884 $10383)
Buresu of Reciamation
-~

UNITED STATES GOVERNMENT

memorandum

' Denver, Colorado
T0 : Head, Sedimentation Sectiégzér/ . DATE:  May 11, 1993
Attention: D-5753

srom :Head, Land Suitability Section

sussecT: Transmittal of Laboratory Analyses of Sediment Samples (Laboratory)
Enclosed are the results of the laboratory analyses for the Gunnison River
sediment samples submitted by Joe Lyons to the Interregional Soils and Water
Laboratory. . :

For further information, please contact Juli Fahy at 236-9286.

¢ @lz«/?.
tnclosure

cc: D-5700, D-5710, D-5715 (Fahy)
(w/0 encl to each)

-~

WBR:SConway:js:5/11/93:X68384
(LABANAL:D-5715:Disk5) (RES-3.00)
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U.S. BURRAU OF RECLAMATION
LAND SUITABILITY SBCTION
INTERREGIONAL SOIL AND WATER LABORATORY
DENVER, COLORADO
(303) 236-9286

TRANSMITTAL OF REPORT AND/OR DATA

DATE: May 13,1983

TO: Joe Lyons
Sedimentation Section
D5753

PROJECT: Gunnison River

NO. OF SAMPLES: 1

NO. OF ANALYSES: 2

TECENICAL APPROVAL: .,
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U.S. BUFEAU OF FEQLAAT 1L
INTERREGIOWWL. SOIL AND WATER LABORATORY
DENVER. COLORADO

PROJECY LOCAT 10M:

L8 seRLING FIELD e

TR LAIE IDENTIFICATION 24R
1} 18LAND S SAFFALE
—
t9

TOTAL
G/L

3248

[y
»
-
!
A
-
)
.
(]
J

i
N

SUGFENIED SEDIMENT ANALYSIS

GAGE
IELGHT
Fl.

bISUG.
FS

HATER
129%.
EG. C

..

PERCENT FINER VN SIZE INDICATED (IN MILLIMETERS)

.002 .004 008 .016 .031 .02 .125 .250 .S00 1.00 2.00

0.0 0.0 0.0 0.0 0.0 29.7 33.0 3.8 69.% 78.7 B4.4
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PARTICLE SIZE ANALYSIS SUMMARY

LAB NO. 1
FIELD NO.
TOTAL WT. OF SEDIMENT (9)

TOTAL % SAND

% V. COARSE SAND =

% COARSE SAND =

% MEDIUM SAND =

% FINE SAND

% V. FINE SAND =

TOTAL % SILT
% COAR$E SILT =
% MEDIUM SILT =
% FINE SILT =

% V. FINESLLT =

TOTAL % CLAY |

ISLAND XS - GUNNISON RIVER

6.6422

70.30

27.63

1.69

STATISTICS FOR SILT & CLAY PORTIONS

WT. OF SILT & CLAY (g)

NEAN SIZE (UM)

SIZE BREAKS (UM) ~ .

10% =
2;5% =
fo% =
B%= _ .

—- T ——

122

5.62
.27
25.71
10.79

.27

10.41
10.68
3.17

1.3%7

1.97
30.63

59.82
40.50
25.12

..1418
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PARTICLE SIZE ANALYSIS

SAMPLE NO.  ISLAMD XS LAB NO. ]
TOTAL SEDIMENT WT 6.6422 WT. MNUS SIEVE PORTIO‘N 1.97
St LT
CLAY v FINE| FINE| meD. [coarse | VE = E SAND
5 Differential Volume % [ Average)
fa
] WrP I
— r -
41 ‘JF .
3- diinie
i ! ] I ! [} =
s
] r _
| ~
10 20 40 60 100 200 400

Patticle Diameter (um)
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Rio Chama River
New Mexico
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Colorado State University

Engineering Research Center Soil Laboratory

March 19, 1983 :

U. S. Fish and Wildiife Service Testedby: J. Burgi

Rio Chama River

Sample: Substrate #1 - 1.2 miles downstream of El Vado dam

Sieve Size Percent
us 17|
(mm) (in) Standard
101.8 4 100.0
76.2 3 98.9
63.50 25 94.4
50.80 2 gr.s
38.10 1.5 788
25.00 1.000 1 68.9
19.00 0.750 34 540
1270 1200 12 482
9.50 0.375 38 412
4,700 0.1850 4 303
2830 0.1110 7 258
2000 0.0787 10 28
1.410 0.0555 14 18.3
1.000 0.0394 18 14.8
0.500 0.0197 35 8.5
0.420 0.0184 40 52
0.354 0.0139 45 44
0.250 0.0098 60 30
0.210 0.0083 70 25
0.125 0.0049 120 14
0.075 0.0029 200 a8
Pan Pan Pan 0.0
125
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GRAIN SIZE DISTRIBUTION
RIO CHAMA RIVER -1.2 miles downsteam of El Vado dam

Substrate #1
100 o
1 A

90 I

%0 f ) )Z

70 f‘
— 60 '
%) E "
b .

- £
a 40
. ///
30 — P
o=
20 /"/e
w:b/u
10 B
eﬁa"’
- U
0 == i il
0.001 001 0.1 1 10 100
Grain Size in millimet:
SAND
CLAY SILT FINE | ™MEDUM  |coarsE ORAVEL
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Colorado State University
Engineening Research Center Soil Laboratory
March 19, 1963
U. S. Fish and Wildlife Service Tested by:
Rio Chama River
Sample: Substrate #2 - 1.2 miles downstream of El Vado dam
Sieve Size Percemt
us Passing
(mm) (in) Standard
162.4 8 100.0
101.8 4 94.3
78.2 3 85.4
63.50 2.500 78.9
50.80 2.000 73.3
38.10 1.500 68.9
25.00 1.000 1 58.9
19.00 0.750 4 54.5
1270 1200 12 487
9.50 0.375 K} 448
4.700 0.1850 4 35.5
2830 0.1110 7 209
2.000 0.0787 10 28.2
1.410 0.0555 14 21
1.000 0.0384 18 16.4
0.500 0.0197 35. 74
0.420 0.0184 40 8.2
0.354 0.0139 45 54
0.250 0.0068 60 38
0.210 0.0083 70 ao
0.125 0.0049 120 1.8
0.075 0.0029 200 0.8
Pan Pan Pan 0.0
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Colorado State University

Engineenng Research Center Soil Laboratory

Mach 19, 1863

U. S. Fish and Wildlife Service

Testad by: J. Burgi

Rio Chama River
Sampie: Ammour Layer #1 - 1.2 miles downstream of El Vado dam
Sieve Size Percent
us Passing
{mm) (in) Standard
213.4 8.4 100.00
182.4 (] 63.85
101.8 4 30.77
76.2 3 2522
63.50 2500 13.98
50.80 2000 8.09
38.10 1.500 437
25.00 1.000 1 282
19.00 0.750 4 1.82
12.70 1.200 12 1.48
9.50 0.375 38 0.81
4.700 0.1850 4 0.50
2830 0.1110 7 0.38
2000 0.0787 10 028
1.410 0.0555 14 0.21
1.000 0.0384 18 0.14
0.500 0.0197 35 0.12
0.420 0.0164 40 0.11
0.354 0.0139 45 0.10
0.250 0.0088 60 0.09
0.210 0.0083 70 0.08
0.125 0.0049 120 0.04
0.075 0.0029 200 0.00
Pan Pan _Pan 0.00
129
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GRAIN SIZE DISTRIBUTION
RIO CHAMA RIVER -1.2 miles downsteam of El Vado dam
Armour Layer #1
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L sﬁ/
= i
—_— - ——— e — —_— i 5‘
—1-H-H H-e—a|ebditHp-o——<€}—te a-—d-ots
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J. Burgi

Colorado State University
Engineening Research Canter Soil Labaratory
March 19, 1983
U. S. Fish and Wildlife Service Testad by:
Rio Chama River
Sample: Armour Layer #2 - 1.2 miles dowrstraam of El V.ado dam
Sieve Size Parcerx
us Pas=itg
(mm) (in) Standard
3139 124 ~100.00 |
2743 10.8 41.68
1824 -] 41.68
101.8 4 41.68
762 3 39.039
€3.50 2.500 37.97
50.80 2000 28
38.10 1.500 13.82
25.00 1.000 1 487
19.00 0.750 4 324
1270 1200 12 1.78
9.50 0375 | 38 1.31
4700 0.1850 i 4 0.63
2.830 0.1110 7 0.37
2000 0.0787 10 027
1.410 0.05585 14 Q20
1.000 0.0384 18 Q14
0.500 0.0157 35 0.08
0.420 0.0164 40 0.07
0.354 0.0138 45 0.08
0.250 0.0088 80 Q.05
0.210 0.0083 70 0.04
0.125 0.0049 120 0.03
0.075 0.0029 200 Q.01
Pan Pan Pan 0.00
131
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Engineering Research Center Soil Labora::xy

March 18, 1983
U. S. Fish and Wildlife Service Testedby: J. Bug
Rio Chama River
Sample: Sandy surface material - 30.3 miles dowrtstream of El V.ado dam
Sieve Size Percent
us Passing
(mm) (In) Standard
9.525 0.3750 n 100.00
4.700 0.1850 4 88.73
2830 0.1110 7 88.21
2000 0.0787 10 g7.33
1.410 0.0555 14 84.72
1.000 0.0304 18 87.87
0.589 0.0232 0 Qa2
0.500 0.0197 35 50.74
0.354 0.0138 45 3704
0.250 0.0098 60 - 2587
0.210 0.0083 70 20.41
0.125 0.0049 120 4.18
0.088 0.0035 170 229
0.075 0.0029 200 1.51
0.083 0.0025 230 1.29
Pan Pan 0.00
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Colorado State Urdversity

Engineering Research Center Soil Labaoratary

March 19, 1963

U. S. Fish and Wildlife Service Tested by: J. Burgi

Rio Chama River .
Sample: Suhstratas #1 and #2 - 1.2 miles dowrstream of El Vado dam

Spedific Gravity Analysis of matarial passing US Standad #4 sieve

Substrate #1  Substate #2

Mass of Flask, g 174.00 174.00
Volume of flask, cm*3 §00.00 - 500.00
Mass of specmen, g 180.90 - 200.00
Mass of flask + Specimen + water, g 787.00 783.48
Temperature of water, C 200 200
Mass of flask + water, g §97.10 §83.48
Mass of water in flask 423.10 419.48
Absolute density of water, g/am*3 0.988 0.988
Volume of water in lask, o3 42385 - 420.32
Violume of soil, a3 76.05 79.68
Soedific gravity 2.49 2.51
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Colorado State Uriversity

Engineening Resasrch Cantar Soits Labaratory

March 19, 1983
U. S. Fish and Wildiife Service
Rio Chama River

Tested by:

Sampie: Substrates #1 and #2 - 1.2 miles downstream of B3 Vado dam

Spedfic Gravity Analysis of material ratained on a US Standard #4 sieve

Substrata #1___ Substrate #2

Weight of dry matarial, g 1976.0 1868.9
Weight of SSD material, g 2017.0 1888.8
Mass of matenial in water, g 1213.5 1135.0
Apparent SG 259 255
Bulk specific gravity 251 251
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Stanislaus River

California
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United States Department of t;ﬂe_ Interior

BUREAU OF RECLAMATION | T . ..'ieii @i |

WILLOWS CONSTRUCTION OFFICL | ;3 25-7 ;

1140 West Wood Street ' 1

N REPLY P.0. Box 988 l : i
REFER TO: WILLOWS, CALIFORNIA 95988-0981 | |
WCco-220 - ] '
RES-3.00 AR | & 322 ' l

R

| ! )

Slassification |

Memorandum

) Project ;

To: “gt Assistant Commissioner - Engineering and Research, QJsoyer &0 |

| -Attention: D=-1530 (Perry Johnson) :

polzes 1.0 ]

Froa: Acting Project Construction Bngineer Tayvard |

Subject: Physical Properties and Gradation Analysis--Honolulu Bar--Stanislaus
River Project, California (Soil Analysis)

Attached is the laboratory physical properties and gradation analysis.

oW X774

Bnclosure

= 3

b 3 ,;E
{8 yoo detach exxlormios, plesse
B35 yOi7 €2002 RSfISH e
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O r - oo O o2 o2 o L] ( 2 NI B .} T A : ]
Form 7-1306 .
(3-62) .
Buresu of Reclamation SOILS ENGINEERING
5"'.\4”5'&0_5 1ve 'y
SUMMAARY OF GRADATIOR TEST DATA R93 =2
Hon«olu-‘ugl\ﬁ Table SR-13-
A | " Sheet / of |/
Jdontification Data , Cradation Data
gé § . : - rarzéaltgg) C) Pg__s___’sigg, Based op the Dry Weight of Total Sanpla
9 . od Particle 6120 (um. 61 G1ze
E:‘ g'g o ‘ég ?‘ I ' eve Bize
Itf“ ol X5 O jo}lo2jo.3|loeltio |2.2112,31YC%]|5LY |10
Yoy L&:'Q): :
S Bk Dienc.ty AN —t ol | e | 11 |4:5] 7.9 9.9 |13.3|19- |433|¥3.5| 100
__gmk_m.muis | e o |02 6o l52.9]90e 100
o mnh.l—...LA_\,"A\f 93|:66]11h.
Lslhnd X5 0] 0,612 |1 [17.51928127,s|9¢.T |56 77.8/715]93
% MPA_!A]&.LL\,'L 2 PAL :Tczi:"
 Dyroda sShiken X35 L O | 0,3 |30 | 79 |13.0|16:5 |31:6 | 55 {HC2 |29 | 51.¢ 1 F2s
stralle Laye¥ 12 1 €r: 920
B SN b MY VI-T-¥
:‘..
Dowfr strepm XS T —_ ealed |14 |@io {327 32.]
B euny (kayce A
a ' 7" 2| €79
5*z | Je.§
Pz l1cap




7-1784 (8-70)
Buieaw of Reelamalion

SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS (Proctor Compaction)

. TaoLe SR-T3-
PROJECT S l:grv Lslauws River FEATUNE Heomolule Bar © sneet_AL_or./

IDEMTIFICATION ' PARTICLESL z,. snpcTions oM ey SPECIFIC GRAVITY COMPACTION TEST
. r_mg__ _ PLUS NO. 4 1T
[ - .- -
o -
] 2 FIEE RN 1 I B « <
| o - R te o A - - z ®
x - K > |3 Ba |l S5 |88l =x] o | 8 3] v | &% ve | 23
w X z x o en <. ] 3= = 3 > o b 3 0.5 e .
] 3 - o 1] et 3 2| == ] 2 x » x o | 2r€ x | 3v
a x xq - o 3 3 = wig ] > s b - o 8 2w w3t
= < w? w ~ o -~ < [ 0 3 3 ~ X FE ‘ =3 15BN
3 o] a ) 48 85 | go zz = @ e O - z - Py = wzx B Az o]
" o a « dea | A48 | wx | g | Y ~lx 3 F z E o Q <w -
x 3 a > M B S S < 2 0 ) :’U ]
E 13 o 3|z . -
d ° o B
.u 1
& 'J;a J wmd S| [ €P | fewe[0.a|92e _ i X EX EXTE T D D i
Ar|mowy: |Rayev —_ - :

'—B_ IK_Densp by (P | lodl|iad|szz |\ || -2 o fakalaas i |

I T Yo 1 PR I N YT VR R T A A D I Bl E 52V 1571 R0 4 [ D
’3 9\ an-\-.: Liyt\-...-... AR (N DA NN TR S PR D I £ A N £ 11 ¢ YR W2 S SN D T
I Tl G : - YOO D KYE 3 EIR 1 T 753 [ O DA DS - 73 E X X VA 23 ¥ Dt I DO
_Swlesbvadel Layev |V VoL N DN 0 L3 RS =5 2 3 24 4 P20 N B ) -
Doburmsbeebe XSTIGCHC _ |ai |20149] 03| 8.2 l;;‘: S P O Y ERYY I E R 23 R A I D N
SuJ'-s booke| Layer |7 1T - 43" __|2:69)9:70)0:3 | T L
[Pesens sTraabs XST [ &€ | _|eo|om|3os|ITin fa_ua, SRR DR NSRS Do -7 2% F X - HN A R
@ Je . R B2 DO XYY E Y - 2T D I
m —_ ——]a U, DU T —_— T DR USRI DU e -
m
-4 - —— - SRR BRI IR —_— e e e e -
| . I B _- BN RN DUNIOE IO N N - [ D R
| B WU DU DUNSN DRV DUSIONE DROS I N U NS, -
O ——- — - —— -n | rw—-—— e e ——— —— —— — - -— - a——
" -—— —— gt ———— ey f| & @ - - e - emmaswe - ——— e ——— - - i — - - - —

MOTE: Mumbere In RarenIhesee Are meotele -0t 10
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RL-808 (8-78)

Butesu of Reslamation Jose No, FEQAL

LAB. INDEX 65y — ' FEATURE A
e : L Hvdralogic Lab
h . 4-21-93 SAMPLE INDEX .
TRANS. BY LTR. OF N/A 931-15 PROJECT  Hydrologic Lab/FWS
PLE | AREA DEPTH NOTES, REMARKS '<"§' BlEalur °8F 148y ig 8" et |4 ig &
SAM EXCAV. TYPE OF . 38| £ |8E)sk|35| 35|83 5 g|2d)aaltt|39|anlty
No. stavion | No of et SAMPLE FIELD INFORMATION euf g (53 §§ i ?_E' HEEEEEHR B BB
65Y 1 O R - I T Rl B 4 T EF I L
! | T-gallqgn Stanilaus Rivdr [
— Liplock Upstream Islard |
X5 - Right Bak | .
4 " - P
- Side Channel
.- US Is)and X5_
3 . —_— ‘.-_. e’ il & Yéue - k — —
- - Sand_Sample
—= Near Root Zon
- Samples .——
_658Y-1 amL.ﬁiLLé —
{z-~_ have_fresh_watier — -
] clams_present fin]__|__ —
JARL : the samples. _
T |
_ RS O N N N A N
SPO 0D -040
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PERCENT PASSING

U S STANDARD SI1EVE OPENING

L

Lu

GRADATION TEST

SIEVE ANALYSIS
U S STANDARD SI

HYDROMETER ANALYSIS

EVE NUMBERS : TIME READINGS 7Phr-

25hr -

IBB%" I 172" 374" J3/8* 4 86 810 816 030 140150 8100 8200 lmin 4min  19min6Bmin ISmin 45min
S i T ]
N I I
.99 \\ | | 19
o AN | | 20
\ \ \
\ : )
70
~. I ] LI Je
co ‘\m\\\\=1'| | 0
1\\\\d‘\\\ J
Se | —_— se
. N
I L
a0 60
! \
39 l l\ 70
- | \
20 -} —|— \ (:]2]
| |
10 I | \} 90
' | _ ' 4*?\« —
e L — 4 100
75 375 19 995 475 2 3% |1 18 6 425 I 15 875 837 219 809 085 802 [=[s]]
2
0.1 1 1 1 | O O T | L 149003 011 1 I . | 1 1 (Y| 1 1 ]
50 10 S | 0S5 -]} 0 05 2 81 O 085S 8 001l
. DIAMETIER OF PARTICLE IN MILLIMETERS
GRAUEL I__ SHND FINES ]
TORRSE ] FINE COARSE | HEOTUH ] FINE
PHYSICAL PROPERTIES SUMMARY
FEATURE HYDROL.OGIC 1.AB PROIICCT  HYDROLOGIC LAD/ZF IS NND WILOLIFE SERVICE
DRIV MM E DU H fecl
SAMPLE NUMBER 65Y-1
NODIES  %p6 perlurmed vn -0 sumplae leawl tacient amount of =208 (4 J6g)
ATTERBERG LIMITS NO TEST PERFORMED
SPLCIFIC GRNULIY Monwia Ho 4 2 /6
GRADAT 1UN Percent Gravel 37 3 Percent Sond 59 1 Percent Fines J 6
66 Cinm) 2 a5 050 Cmm) 720 (¢ 1] 54 DID Cmm) 163
Cond Lo ceondt ut Cin velurre Le 2/ Caaiticient ul Unslormity Lo (WA R

RETAINED

-
i

RCEN

PE
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PHYSICAL PRCPERTIES SUMMARY

FEATURE: HYDROLOGIC LAB
E SERVICE

DRILL HOLE: DEPTH:

SAMPLE NUMBER: 65Y-1

{eet

NOTES: SpG performed on -8 sample. Insufficient amount of =200 (4&.36g)

ATTERBERG LIMITS
NO TEST PERFORMED

SPECIFIC GRAVITY
Minus No. 4: 2.76

GRADATION
Percent Gravel: 37.3 Percent Sand: 59.1 Percent Fines: 3.6
D60 (mm): 2.851 DSO (mm): .728 D30: .358 D10 (mz=): .263
Coefficient of Curvature Cc: .27 Coefficient of Unifor=ity Cu:
U.S. STANTARD . DIRMCTER PERCENT
SIZVE OPENING (me) PASSING
3" 75.0 100.0
11/2° 37.5 - 100.0
3/4° 19.0 92.1
3/8° 9.5 63.8
U.S. STANDARD
SIZVE NUMBERS
#4 4.750 62.7
#8 2.360 2.0
#16 1.180 S£.5
#30 .500 47.4
#50 .300 24.2
#100 .250 £.0
#200 .375 3.8
HYDROMETER ANALYSIS
TIME READINGS
lmin .037 3.5
4oin .019 . 3.0
19min .009 2.0
60min .905 .0
TA3LE

143

PROJECT: HYDROLOGIC LAB/FISH AND WIIZSLI
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7-1451 (936)
Bureau of Reclamation
ma GRADATION ANALYSIS Deuenation USBR 4325
Deugnation USBR 5335.=7
SAMPLENO.  _ PROJECT _ FEATURE )
(251 Nedeleey Lais / [ Hudrolao ¢ Le b
AREA EXC.NO. v - . _|DEPTH v
ISkiri Cre<c oS Cac AR s =
GRADATION OF GRAVEL SIZES
TESTED AND COMPUTED BY ATE % MOISTURE CONTENT OF + NO. 4 WET MASS OF TOTAL SPECIMEN
e\ Lo : -'2—'.% e
CHECXED DATE % MOISTURE CONTENT OF - NO_ 4 TOTAL DRY MASS OF s[:%nin
el Ao~ =643 b
3 1z e a8 NO. ¢
SIEVE SIZE (75 mml | (375 men) | 119.0 mm) | (955 mem) | (475 mm) PAN
MASS OF CONTAINER AND . )
RETAINED MATERIAL Rir ©Y:2d
MASS OF CONTAINER |
WET MASS RETAINED | -
DRY MASS RETAINED | | 442 | 1448 | 7.2 | .2€9.7
Y
DRY MASS PASSING 123 \'&,/f 5702 U§7.‘{{38‘1."] bm kg 9
% OF TOTAL PASSING | | A 2.1 71 132 8*@ 7’(
GRADATION OF SAND SIZES )
DRY MASS OF SPECIMEN - RJOTALFASSING NO. 47 Jm A 7Y -
é = '3 2| FACTOR = o MASS OF SPECIMEN /51 C- ?q/
GISH NO. (S5 DRY MASS OF SPECIMEN (SIEVED) q g
N 25 — L49.
SIEVING TIME = N DATE :
/ 7 I LNA : 5 ""3—513
SIEVE MASS MASS ' |%OF TOTAL] PARTICLE
NO. iaenmeo ()l PASSING (1) 2 PASSING | DIAMETER REMARKS
s | =25 159.57] gg 551.D1V,1.36m
16 é.?’ :"IzD/(:Q %-54 118 mm
= .8 1.8 a7
30 5.5 LT, 3. 4.4 4 600 gem
- ( ks % |
0 1 39.0 | 24.3 &5 2 Y sooum |
w | 55,21 .| s v’/-a’(/:sopm Toich Deicghws = |T10. 7
— < - - %
w |55.7 2.l #/:: EN T
PAN . Z 'r;_sreo AND COMPUTED BY | DATE CHECKEDBY DATE
- 4 [y ~— , -
oTAL | 99 Suy -, 2-y-as 5/11(& ALY $-¢(-43
HYDROMETER ANALYSIS
YOROMETER NO. - DISPERSING AGENT — e N
S\S o [y =)o
TARTING TIME DATE - ~ AMOUNT | ;= —
[ o T =5 % EE
- 1 | SOF TOTAL | PARTICLE & ¢
TIME | TE#P | Hyo [ nvo [ corg 5 O omaL | BaRmsES REMARKS
| | ,!/H‘Ju J%s
- . s - -
| min I /'7 " ’QC '/'.-.5 | 3‘ 2% VE 3' z 37 um
1 | /e
amin | 4.5 | 95 | pH i3.0' € < o, /,/ 19 ym
- | 7 T J 7
9min  |/§.9) l g.5 I (.5 l S p) '/23/ 2D eum =
- ] o 7 TAUXILIARY S:
60 mi , . - D) | Su 17 UsBR 5205._ _
o 4.0 175165110 o Lo ———  USBR 5300_ _
7hlSmin‘, | | | e l 2um
25 h 45 min® ’ | I um S
T CHEC. DATE

-3

GPO 833 =639

|
TESTED AN COMPUTED BY D;A_Tﬁ XED BY '
"B Hiadl i’?;;?*ﬁ? _5/9 /J ~ A
44

*Not required for stancard test. 1



7-1589 (1036)
Bureau of Recismation

SPECIFIC GRAVITY DETERMINATION
(VOLUME METHOD)

Devignattoo USBR $320.__

s:p.::‘:gq PROJECT FEATURE
- ) H(_&c\ o\neic lap / < HU’* yo\rniC Lan
SPECIMEN NO. HOLE NO. DEPTH [ v ® D m D
< kad C m<]?.cm+ R l
__1;&3750 8Y DATE COMPUTED BY & DATE caecx&o/aX OATE
3 S ~— -
T rasy  H-29-5 TunrkrarA o-=eg A 2h o ra S-7-t
TRIAL NO.
1 2
uy 7
1. FLASK NO. /o) - 2
ot / =
2. MASS OF FLASK * © O1.556 1N 62
3. VOLUME OF FLASK * {em3) a”'fcl-é: L/ 2R B o
' . = ‘
4. MASS OF SPECIMEN ™) 7 A~ 7 L/
e 207 2=
5. MASS OF FLASK + SPECIMEN + WATER (9 o il L~ 4‘47' =/
. )9, < | -)4.-
6. TEMPERATURE OF WATER (*c) e
V
- = /]
7. MASS OF FLASK + WATER = (S) - (4) (9) 53 .KY Z 353,13 ’
] P and ~— /( E™CTVYT ]
8. MASS OF WATER IN FLASK =(7) - (2) (9) af;?fa’\ a’g A ("lg/ﬂ
9. ABSOLUTE DENSITY OF WATER AT TEMP (6) (g/em3) "’ \ 3& D/(O ;k '\
e t]
10. VOLUME OF WATER IN FLASK = (8)/ (9) tem3) HET= /9 / 9 9 8“"
= i a1
11. VOLUME OF SOIL = (3) - (10) (em3) D o/ ; e, g
ﬁ —
12. SPECIFIC GRAVITY = (4) / (11) ** ido "/ 'é/
o,
13. AVERAGE . O/ %

*Calibrstdon caw from USBR 1030

*¢implies that for weter 1 9= 1 mL = 1 em3

Y, '3(95 o<
54, éo

—'

A
=R

- ZD O

4 e

h’TE"H]*’r s ix |
deciinal pite 0O

g?é’(’%{:g C\vauls .
LT

-
d Saﬁr‘%ble_

<z mpPle

Scale T

A5 Nt pus \hyu
€ gb\t""‘ef‘ v

——

TUOD Weighs Fo,Twe
Checfcd é, a9 Cﬁaearlz_\
Sy 91‘)_ ) O‘UQ/;-,’\_!I,',:’\

—~—

./ %li _/,,:/ (SF~ 2. /;}/-"-Evoua-:u
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GRADATION TEST
SIEVE ANALYSIS

HYDROMETER ANNL.YSIS

U S STANDARD SIEVE OPENING | 1S SINHDNRD STEUE NUHDLRS | 1IHE READINGS 7hr- 2S5he-
IUB?)" | l'/2" J/{-l" J/‘:l“ 4 l(.:! 810 016 0830 140050 8100 8200 Imin 4min lgmjnﬁam_c_n l5m,r: -f?m'l;‘
R . |
o8-} —— | 10
oo l-——— | ]| 20
70 39
[J11 1N S SN (R JONE (ORI BV - - . R SET e _..-} - I a0
o — 1,
. ‘o 60
) 0 - e ] [ VRO DU (DU SR, -
’5!3 A | e | e e— | e —- - \ 00
S
2n --- N e — no
“ ) \
§§ 1:J) — | \3 90
)
| >_<_ .
& o 1l 1 === I
3 7S 19 95 47?5 2236 110 6 405 I 1S 075 237 219 809 005 002 $1%]]
2
Y 0 RS Ay DU RSRNY SR 1 N N IO N DU RN DR ISR I I | l l S TN RN PoRspe I R I By l._l . B oy o Y B I I U DO [ I |
b f21}) : [1}) S | 0 0 Hs 061 0 005 0 o
[ . DINMCIER (OF f’lll”lllf N HILLIMEIERS
' D CGARVE( — |- —_ SAHD” FIRES ]
TOANSE | Flug COARSE ™| HEGNIH™ FINE
e o« ..o PHYSICAL PROPERTIES SUMMARY
N FEATURC WYDROLOGIC LAD PROJECT TNRYDROINGIC UND/F TSN AND WILDLIFE SERUICE
P ORILL MMLE (T AR ] faat
€. SNMPLE NUMBER 65Y-2
i?. NOTES. SpG performed on -8 sample lnaufficienl uamount of -200 (1 48g)
]
H NITTERDERG LIMITS NO ILST PERI ORMED
' SPECIFIC GRAVIIY Minus No 4 2 86
' GRADNT 1ON : Porcent Grravel 3y Porcent Sond 9) J Pcrcent Fines 29
| ' D60 Cmm) 120 DSO (mm) 369 030 271 D19 (mm) 162
' Coefficient of Curvuture Cc ! 88 Coefficient of liniformity Cu 2159
t

\E2

£Ta:

NT R

sez
‘* - ‘wee



PEYSICAL PROPERTIES SUMMARY

FEATURE: HYOROLOGIC LAB
E SERVICE

DRILL HOLE:

SAXPLE NUMBER: 65Y-2

NOTES: SpG performed on -8 sample. Insufficient amount of =200 (1l.48g)

ATTZRBERG LIMITS
NO TEST PERFORMED

SPECIFIC GRAVITY
Minus No. 4: 2.86

GRADATION .
Percent Gravel: 3.8 Percent Sand: 93.3 Percent Fines: 2.9
D60 (mm): .420 D50 (mm): .369 D30: .271 D10 (mm): .162
Coefficient of Curvature Cs: .08 Coefficient of Uniformizy Cu:
U.S. STANDARD DIAMETER PERCENT
SIEVE OPENING (mm) PASSING
3 75.9 100.0
11/2" 37.5 100.0
3/4° 19.9 100.0
3/8" 9.5 97.7
U.S. STANDARD
SIZVE NUM3ERS
" #4 4.750 96.2
#8 2.250 95.7
#16 1.280 94.8
#30 .63 87.5
#50 .329 24.0
#100 .18 7.0
#2C0 .073 2.9
HYDROMETER ANALYSIS
TIME READINGS
lnin .037 2.8
4ein .019 2.8
19zin . 009 2.8
60zin .00s 2.3
TABLE

147
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m 3.1451 (988) '
)‘ Bureau of Reciamation i GRADATION ANALYSIS Demgaation USBR $325-__
o, Deugnation USBR §1330._ _
* . Deugradon USBR $33S-_ _
SAMPLE NO. — - PROJECT FEATYRE
m - Za’D \/ 2 Nugdreleo -, [ £ Sad~\nmiye Lo
.- A , EXC. NO. Y ERCH -
Skeid (e J<Ishd X5 /f,'i;a-%-‘,o\ o
Kah) GRADATION OF GRAVEL SIZES
’ :eiso AND COMPUTED BY  [DATE __% MOISTURE CONTENT OF + NO. 4 |WET MASS OF TOTAL SPECIMEN
. e TR e U-25>
CHECKE DATE % MOISTURE CONTENT OF - NO. 4 l TAL DAY MASS OF srsc &
N 0 Y £ 2 eSS
T 172" 34" 38~ NO. 4
i SIEVE SIZE (7S mm) | (37.5mm) | (19.0mm) | (9.5 mm} i (4,75 mm) PAN
E MASS OF CONTAINER AND ‘ . .
RETAINED MATERIAL | Lo B Ce
i MASS OF CONTAINER |
‘.J
WET MASS RETAINED b
™ DRY MASS RETAINED ", *—( 4 Lgs.7
o) ~ =, ues g Uwm Ox  Rdo
~ |oRY MAsS PASSING 5153130 :’.(on . )
A % OF TOTAL PASSING 10D Cf7._f [ H/p 21
y GRADATION OF SAND SIZES '
- DRY MASS OF SPECIMEN L X TOTAL PASSING NC. & _ S -
ey ° 95'2, g|FACTOR DAY MASS QF SPECIMEN gi% — 1y \25[ ‘
-1 ISH NO. ' ) q DAY MASS OF SPECIMEN (SIEVED) 0. =
w4 [SIEVING TIME . : DATE :
15 e 5-L-9=2
m SIEVE MASS MASS 1 % OF TOTAL| PARTICLE
NO.IETAINED (| PAssING m/Vg PASSING ETER REMARKS
! Z = p
, 8 L4 244 [Ag Aa35.7] ;/z.asm
- 16 |- 2 RY.D 1 °'§ Aud.E{ 18 mm
— -— F-’A/gl
d 30 { 7 f_l.b /22, 81‘54 _H00 um
- x
s 155 ] 1 =001 o§ 34.0V so0um |
v 00| 79. @.zﬂ/ozg -:.o{/lsom TDiSh -r_uecfl": ISR,
. Lo |EXR-G | Z.¢ 4w 249 75um |
) PAN -/ L__e_srex: AND COMPUTED BY | DATE | CHECKEDBY [DATE
- —c, . -— : P
: Tac] =0T DT ol £-4-93 16;/ QZn\.A/ L 5-6-7%
) S
HYDROMETER ANALYSIS
)
- YOROMETER NO. s DISPERSING AGENT / Y
- TARTING TIME DATE = _9 = IAMOUN. 7 ‘ o~z
; 0 1 & ._/ 5 - L H (») dg mbL
b . P| HY RR 3 % OF TOTAL PARTlC-E 1
mme | TEMP | R | Yo | §RRR 2 PASSING DIAMETER REmARKS
- l w i
1 /‘U - :
. " -
L‘Ji 1 min IQD —) O ‘ L' 5 v, */wé Z.g < 37 ym
¥ .
T 4 min | qu 1.0 L-I,» 25 grf ,29/ 19um !
0 1 - ‘
L;; 19 min 7510 1.0 4-‘: 25,‘/6 2.€ 9um !
' ‘ % 0 AUXILIARY TESTS:
. 60 min /q.D _/95 4.i ;2-01 ’O_" ;2.:5 Sum I USBR £205-_ _
j 04 ' USBR £300-_ _
. 7 h 1S min® ¥ | 2um .
. 25 h 4S5 min® ' I Vg :
; D AND COMPUTED BY DATE Py CHECKED 8Y I( i "DATE
3 LBrihad 15291 hly o _ c6-7)
*Not required fof standard test. , - ' ePoTI33 - 423
148
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2.1589 (10.36) SPECIFIC GRAVITY DETERMINATION
Bureau of Reclamation (VOLUME METHOD) Destpnatos USBR §330-__
SAMPLE NO. PRSSECST FEASURE
- A T U I A b ) Ve SN
~Z SIS D e =) RSNy ' & L
SPECIMEN NO. NOLE NO. v < e : = = D '“1:]
’.:S’_Q‘r-: 'P-f"‘/ c Te lu'-i‘ y = 5’.:-4 ~ﬂ}‘£[‘_f‘9{
~1 TESTEDBY . DATE ;c_n:«r_;*rgn X3 OATE CHECK&IJ s BATE
NV e - ; . — - ,-—;
i i N “-‘_ e ~ :'A,'_!,';,}‘r_’_‘.:-\\ :——\1"’_,' 5/1 A2 ny 5_- V92
TRIAL NO,
1 2
1. FLASK NO. , I

2. MASS OF FLASK *

w LIOS. b | \¢h.R6

3. VOULUME OF FLASK *

2494

4, MASS OF SPECIMEN

- LU
) =2

S. MASS OF FLASK + SPECIMEN + WATER

(o) 4/_)4/ :é’;) _IJC,_/:——.J

6. TEMPERATURE OF WATER

t°c)

7. MASS OF FLASK « WATER = (S) - (4)

b .~ Lol 2 P
® 35 I/r <oKL

N\

8. MASS OF WATER IN FLASK =(7) - (2)

9. ABSOLUTE DENSITY OF WATER AT TEMP (6)

10. VOLUME OF WATER IN FLASK = (8) / (9)

w | D222N\07 R
D _— e
(/er3) Q‘OC,‘ QOSI SR 2 Vax)

i R
|

11. VOLUME OF SOIL = (3) -:10)

12. SPECIFIC GRAVITY = {4}/ {11) **

S AN T~
{e=3) . XX D D et 2 !
(gq-:) (=4 v o |\ e -

- r_-'/i — <

AR TS &

13. AVERAGE

,
H
'
i
l
:

p———

®Calibration cata from USBR 1630
**Implies atfor weter 1 g= 1 mL = 1 em>

-.)lr . R ;-.. .'ug ;‘ c;: - ﬁ::’
c T
LY LA
22%49: of T2
PaeRler BatTol Tl

SampPle Was Do '
Tinyough e Splttrer

o, FwWo Jron,. ..
. Y T / PO
Checded L-G7 PRSI -CO
S-?EClT;C ’s‘rﬁ- ,.-\-- > :,--. !
o (=L - T 1ETS Y db i . !
_8 _ U = ’ ! O’/&f“' Gr‘,g-c'
’ ; b ’ 149 GPO 18230
/g sz 2/:—(?"“7‘:\" e - - - 7=
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:u
m

PE

T T R R S S R S SR S B e BN s S s N A NP S SR g
— 1 Al -\ - - - P S — « ) S J “ . . — s — — [ | . — N —
GRADATION TEST
SIEVE ANALYSIS HYDROMETER ANALYSIS
U S STAMDARD SIEVE OPENING i U S STANDARD SIEVE NUMBERS i TIME READINGS 7Zhe~- 2Shr-~
" 1 1/2" 374 3/8% 84 80 410 216 630 8401850 1100 8200 Imin 4min 19m1n6Bmin 1Smin 45min
180 ——4 f g g B TG 0
l J—
90 T}
| |
80 A | — 20
f —Ii— \
70 T i \ k[
o i | .
1 L]\
58 - | X se
! | \
40 60
1 | \
30 l I ( 70
| |
20 | | \T 60
| 1
19 \ 90
I | —_—
1 | B — -
%) 100
5 37 5 19 95 14 75 2 16 110 6 a2 J IS 075 017 019 1]413] 00S 802 [{11]]
2
41001 1 1 [ | 1 1 fLed 11 1 1108 0t _1__1 1 | U 0 O R PO [ N P R |
50 19 5 | ns ol 0 05 0 01 0 Vs 0 Ol
) DIANETER O PARTICLE IN MILLIMETERS
l_ GRAUEC T GANG FINES
‘ TOARS 1 | HEGIUA | FINE ! l
PIIYSTCAL PROPERTIES SUMHARY e
FEATURE  NYDROL.OGIC |.n0 I'ROJECT HYDROLOGIC LAB/ZFISII AND WILDLIFE SERVICE
ORILL MM E bLem feat
SAMPLE MIIMDER 65Y-)]
NOILS  H5pt por turmad on -1 scmplo lasutlicient amount of -200 €13 S52¢)
ATIERBERG L IML IS NO TEST PFRFORNMED
SIECIFIC GRAVI LY Minus Ho 4 2 76
GRNADAT 10N Percentl Gravel 2 0 Percentl Sond 93 9 Percent Fines 6 |
0DE68) Cmm) 210 D50 Caen)d 19) 030 150 DI} Ciam) (S1L]
Coelficient ol Lurvature Cc | 24 Coefficient of Uniformity Cu 2159

PERCENT RETAINED



PHYSICAL PROPERTIES SUMMARY

FEATURE: HYDROLOGIC LAB
E SERVICE

DRILL HOLE: : DEPTH: feet

SAMPLE NUMBER: 65Y-3

NOTES: SpG performed on -8 sample. Insufficient amount of =200 (13.523)

PROJECT: HYDROLOGIC ZAB/FISH AND WILILIF

"

i

fw

ATTERBERG LIMITS
NO TEST PERFORMED

SPECIFIC GRAVITY
Minus No. 4: 2.76

GRADATION
Percent Gravel: 0.0 Percent Sand: 93.9 Percent Fines: 6.1
D60 (mm): .218 DSO (mm): .193 D30: .151 D10 (om): .084
Coefficient of Curvature Cc: 1.24 Coefficient of Uniformity Cu: 2.59
U.S. STANDARD DIAMETER PERCENT
SIEVE OPENING (mm) PASSING
3" 75.0 100.0
11/2" 37.5 100.0
3/4" 19.0 100.0
3/8" 9.5 100.0
U.S. STANDARD
SIEVE NUMBERS
#4 4.750 100.0
#8 2.360 100.0
#16 1.180 99.9
#£30 .600 99.1
#50 .300 86.2
#100 .150 29.4
#200 .075 6.1
HYDROMETER ANALYSIS
TIME READINGS
lmin .037 5.3
4min .019 4.3
19min .009 3.2
60min .005 2.7
TABLE
151 -
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'7.1481 (9-8s: s
Buresu of Reciamadon Deugnation USBR $32S._
i GRADATION ANALYSIS Deusnation (SBR 8325
| Dewgnation USBR $335-__
SAMPLE NO. PRCUECT . - FEATURE ‘
b%\ . Yigarmstapmie 1o Y02 Isoaimlesg -
AREA EXC NC. - . DE P 7w -
\‘A':.‘ “l‘ \_\.’.: (
GRADATION OF GRAVEL 5.2ES
[TESTED AND COWMPUTED BY ]DATE % MOISTURE CONTENT OF + NO. ¢ WET MASS OF TOTAL SPECIMEN
CHECXED 8Y DATE % MOISTURE CONTENT OF - NO. 4 TOTAL DRY MASS O spacmeu
12,6
. 11/2° 3l 38" NO. 4
SIEVE SiZE | | rmm | 378 2em) | (190 mem | 195 remt | 1475 maem) PAN
MASS OF CONTAINER AND | | | l l .. '
RETAINED MATERIAL . ] Kire o v SR,
Tuss OF CONTAINER ‘ | | | |
WET MASS RETAINED | ' ' ' | -
l l | l 2136
DRY MASS RETAINED | . R A |
1bm k
DRY MASS PASSING | | | l O o
% OF TOTAL PASSING | | 1 [ 100
GRADATION OF SAND SIZES
Y OF SPECIMEN —~ % TOTAL PASS NG NO. 4 Vo a) -
DRY MASS OF 5 S/ uFAC'Oﬂ DAY MASS OF SPSCIMEN o £V d o
DISH NO. DAY MASS OF SPECIMEN (SIEVED) —_
: 20032 9.
ISIEVING TIME . iDATE - ~
15 rine P >=4-2=2
s:eve MASS 1 % OF TOTAL! PARTICLES REMAR
Leumea ()l PASSING (;)J 0 S eie -t SiesEx | EMARKS
s — | oJ. )T ee| 1007 23%mm |
A ~ /
W | | a7 i 2497 s |
. “E
30 l 7 5132./ i C:‘Cl ‘/600um '
< . TN -~ \ [
N X o~ A ~ —
w 1120 | @175 @b so0um | IV Neloit T (22.%
100 lQ_/? U ;;-—.7 '-& ,;ﬁ-é,ﬂ cwun ; -
[ J— <v t
w | 5. =37 w2 | /5] -
PAN P = — =
_TESTED ANDCOMPUIED 8Y |DAE CHECKED BY DATE
F —_ - Ys e -
rotaL| & ,,3 oW e =-u.C2 c/")é'ls.l/ | - £-92
77

HYDROMETER ANALYSIS

®Not required 10r stanaara test.

YOROMETER NO. —_ DISPERSING AGENT
l 4 : ST |
TARTING TIMS f—f \ 5 E/ DATE _5- 3 -6'3 AHOUN«,_' ) I 2 5 L
TEMP | HYD YD | CORR! ! % OF TOTAL | PARTICLE '
Tme | ¢ | aln | w | 248 2 PASSING ~ | CiAMETER | REMARKS
-— N g - — H
tmin | G01105155 507 02| 5.2/ 0 g |
- oo | == i el [
4 min ! ;5‘01 -'I.:-!C.O !L‘.J,O,/§§ -’—1’.3 A 19pmr ‘
f - : - /
S ’[57,9 l 8'5’336 30 2:'(5 ; = / 2um lAUXIUARYTES’S
mn | [3n < -1 5'?34/ ok | 2.7 7 5 um I saR s208- _
. | , | ST - ,  USBRS300-_ _
JhlSmin' ! H i t* 2um |
25 h 4S min® ' ' I ] ' " typm l
Tﬁsr&o ND CCMPUTED BY DATE CHECKED 3Y IDATE
Iy ] i
U" A1\ h- % ' 5/&/(/ o, 4 g -4 - 23/—
152
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7-1589 (10-86)
Bureau of Reclamation

SPECIFIC GRAVITY DETERMINATION
(VOLUME METHOD)

Destgnation USBR $320.__

SZM LE NO. PROJECT FEATURE
"é-y - HJLﬂm\ﬁ-;g Lot }‘4): NoA\tiacir Lo ©
SPECIMEN NO. HOLE NO. T DEPTH N C 0 ~0d
Valle ur f\qt . ' —
[ TESTED @ DATE_ U] COMPUTED 87 - ,3ATE CHECKED Y/ DATE
s 42X TR e A B-4-3s 2hory S Y-4
TRIAL NO.
1 2
. : N
1. FLASK NO. ‘S(: =
/ ”~ —
2. MASS OF FLASK ° (@ 1O 14 12 T
’ - i, T
3. VOLUME OF FLASK ® (emd) X L"I’CI‘7X gt
L
4. MASS OF SPECIMEN (9) ¢ L/‘ 07 _S /’ y 7
' ‘ 7 i
S. MASS OF FLASK + SPECIMEN + WATER : () L/-—"' ! 77 L{OL/ ~! ’-—_J
C1 G /
6. TEMPERATURE OF WATER (*C) ’ { '8 P Lq"\-"

319.95 7
9)%./52«/

~ /|
7. MASS OF FLASK + WATER = (5) - (4) (9) Ji‘%-—J’
RIKCR

8. MASS OF WATER IN FLASK =(7) - (2) (9)

9. ABSOLUTE DENSITY OF WATER AT TEMP (6) {a/em3) 09K ;;UL’,/ Sl “
10. VOLUME OF WATER IN FLASK = (8) / (9) (&3) ; ! C’ '3 \. y= 2 ] ‘.t Oé—‘ //
11. VOLUME OF SOIL = (3) - (10) (em3) 3(_?' - 74 %Oéﬂl j

12, SPECIFIC GRAVITY = (4) 7/ (11) *° ; '-1 LO Djzp

13. AVERAGE ____ -

b

*Callbration gam from USBR 1030
**|mplies that for wetar 1 g = 1 mL = 1 cm3

SCimple wr. Reh o

|=.52 N 'k‘wccu%\\ AN TS ey
50 D — T - /_) >)

PieH iy Tekar Sealx
FTwodeir ! Dlocez .00

Lleiity (eighs Yo,
C hff(e-‘d ezl beaql )
(V] <

T T | R .
SPeciic exeat L T et @M gy Urio

<, ~ ~
\-{ f: ¢ - - ; . "‘ i .~y
‘- 5% om Pad . -
0"' / L, /;';.,/"" 2.2, 0. = s .
;, ~ ] o e e = N 3, —2c 2, /,« J xie GPO 882 =303



o e mation l SOIL CONSISTENCY TEST [ONE=POINT LIQUID LIMIT METHOS: | penpaen 328 o
SAMPLE NO. FEATURE i PRTECT )
b3S Y-Z2 HL,c_,m..:c; Lol Hoa s et/ Tpr

Av dried O Testea by Du/L,anzl Die S -5-53
Oven area [ Computed by Date
Natural O Checked by Date
PLASTIC LMIT LOUD LMIT
Trial No. 1 2 i 1 2
Dish No. I ! |
No. of blows (N) | |
Mass of dish + wet soil (g I |
Mass of gish + ary soi (@
Mass of oish (9@
Mass of water ) i
Mass of ary soil (@ '
Mossture % | Wha |
Average Plastic Lmnt Frmi |
Liquid Lma |_ [
SHRINKAGE LM l L= w, (=) 0120
1. Shrinkage Dish No. | | 3
2. Mass of gish + wet soil (@ Fam ( ) 0.i20
3. Mass of dish + ary soil (@
4. Mass of dish (@ I L= (Fﬂ) (L)
5. Mass of water (2-3) (@ |
6. Mass of ory soil (VW) (3-4) (@) | l N | Fn
7. % Moistre (5/6 x 100) | 20 ' 9.97¢
8. Vol. Shrinkage Dish (V) I | 2 0.973
9. voL Dry Soil (Vy) | 33 R
10. V = vg= (8-9) ! I z2 2.582
1.V -V 4 i 998
—wo S x 100 -(%xmo) | :5 . 3;2:
12. Shrinkage Lma (7-11) 2 ' 1.0CE
13. Shrnkage Ramo (6/9) | 7 1005
' 28 s012 !
PlaLlL -PL S ! 1.018 !
PLASTICITY INDEX: | 3c 52z
Pl= - -
I
]
Auxilary tests: US3R 520E-
LIQUD LMT Q)= I USsA 5200- __ __
PLASTC LMIT (PU= USSR 5350- __ __
PLASTICITY INDEX (PD= I Ussa sase-
SHRIKAGE LMIT ()= USSR S385-
Remxks: ) —
mmmr\--uasa__]___ Ihsuftfcioim —orm
SECHIN MASS TESTED ~2— ViSlzllie o “he = "OW‘M
Soanzie Yoot e v -Digoc

154



APPENDIX IT
Field Equipment List
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Field Sampling Equipment List

30 gallon drum(ends cut out)

S gallon buckets(4)

sample bags(20)

sample tags

permanent marker

100’ tape measure

20 kg capacity balance

digging equipment(i.e., bowls, spoons; screwdriver, pans. etc.)
bulk density frame

rebar stakes for frame

plastic sheeting to cover frame

pick

shovel

bottles for suspended sediment sample
5 1b hammer

crescent wrench (for bulk density frame)
wet suits (2)

wet suit jackets (2)

neoprene booties (2)

neoprene gloves (2)

Camera

film

Field Book

Chest waders and suspenders (2)
Diving Mask and hood



APPENDIX IV
Schematics of Samplers
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Figure IX Schematic of a single tube freeze core sampler
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48 in

(121 9 cn)

Figure X

59 cm}

o
adjustable

Il m\, g.---;--

13 laver

I,m
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Schematic of a tri-tube freeze core sampler
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Figure XI Schematic of a McNeil Sampler
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APPENDIX V
Rio Chama River Freeze Core Sampling daa




LI AN Pry Bleve Analysis Feor 8TV, 1992 W, v. LR B A )

i i i i R =l - e -

Bample 1D : EL VADO Dete : 910930 Time | (NMIMH Anrlysts por 12 Lad No. : SRO238
Location : 1 PRE_  0-10CM
Remarks I
L i Percent Finer Than )}
Phi slzes -7 -6 -3 ~4 -3 -2 -1 v 1 2 3 4
Qross Wt. Tare Jt. Net HE, 128nm &b4mm 32mm 16mm B8, Omn 4. Omp 2. Cmm 1. Omn 0. 9mm ., 29mm 129mm . 063mm
28639. % 27. 1 2612. 4 100.0 48. 7 43. 0 37.7 1.9 23. 9 22. 6 18 6 12.9 6.9 2.8 1.0
#® Percent {In Class ve 0.0 91.3 5.7 3.3 9.8 60 3.3 4.0 6 | 6.0 3.7 1.8
Sample ID : EL VADO Daete : 910930 Time = HUMN An-lv;;; ;o:_ __--é;1.“L“-“---l:_;-;;-“-”;;o;;;-
Location : 1 PRE 10-20CH i m
Remarks
E Percant Flner Than )
Phi slzes -7 -4 -3 -4 -3 ~2 =it o ] 2 3 4
Gross Ht. Tare Ht. Net Wt. 128mm b4rm 32mm t6mm 8. Om~ 4. Orm 2. Omm 1.0. mm 0. 9mm 29
3923. 2 26.7 38968. 3 100.0 34.3 23.3 19. 9 16. 5 14,0 11. 7 e.s 5'.“2 ’ 2'“; i 12?"'; ’ Obgmg
#% Percent In Class #e 0.0 - 4 11.0 as 3.0 2.3 2.3 3.2 3.3 2.4 1.9 0.8
Bample 1D : EL VADO Date ¥10930 Time : HAeN T Analysis fer ¥1 88 i e e
b i | et SR Analysis for 88 Lab No. BRO240
Remarks
L Percent Finer Than )
rhi slaes -7 -6 -3 -4 -3 -2 -1 o 1 - 3 4
Orows lit. Tare Wt Net Wt 128rm &4mrm 32mm 16mm 8. Omn 4, Omm 2.0 1. Om.
1641. 1 27.7 1613.4 100.0 100.0 67.9 44.2 J4.9 27.7 21?‘; 13m3n o ;M'; ' 2:”‘; IQ;M: ' 063"';
#» Percent In Class »s 0.0 0.0 32.1 23.7 9.7 6.8 S. 9 9.3 5.2 3.2 2.9 1.6
-, —— ‘b:l ——————————————————————————————————————————————————— S e e e e e e e e
Bample P : EL VADO Date : 910930 Time : ., {80N Analysis for SS
Locetiold: 1 PRE  HUBBELL W1 o S80S ERE10
Remarks Sl
I Percent Finer,.Than |
Phi sfres -7 -6 -9 -4 3.5 -2 -1 [} 1 2 3 4
QGross Ht. Tare Ht. Net Wt, 128mrn b4mm 32mm 16mm a.o-.ﬁ}‘ 4. Omm 2. 0mm 1.0mn 0. 5mm . 29mm 129mm 063mm
343064. & 0.0 34306.686 100.0 100.0 76.8 66. 9 !7.5;&_. 48. 9 42.2 32. 9 19.7 10.3 ’ 4.6 ' 1 7
s gy :
3
#% Percent {n Class a» 0.0 0.0 21.2 11. 9 LYY S - 6.7 9.3 112 7.4 37 27
\ v

Ce—y - - - R R S Tt W 00




A ®veae Dry Blave Analysis For B8TVE, 1972 W.Y, LA IR A
Sample 1D : EL VADO K Date : 10930 Time = HHMM Analysis for :]:] Lad No. : 8R3008
Location : @ PRE_ HUBIELL #2
Remarks : i !
b [ Percent Fjiner Than 1 ] B i
Phi afzes -7 -6 -9 -4 -3 -2 -1 (o} 1 a 3 L]
Oross Ht, Tere Ht, Net Wt . 128mm &64mm 32mm 16mm 8. 0mn : 4, Omm 2. Omm 1. Oma 0. 5mm . 2%mm . 12%am 063mm
32924.7 0.0 J32%24.7 100.0 100.0 89. 1 79. 1 69. 2 97. 6 91.2 36. 4 21.7 10. ¢ .4, 4 1.4
sa Percent In Cl.l\ (1) 0.0 0.0 10.9 14,0 ?.9 7.6 6.4 12.8 16.7 10.8 3.0
]
P
5 o
(o))
G
_‘..M
LA
SO 3
? )
G
.'.. ”~ ¥
2
K
Ve’
u"'
“« v aw Dry flleve Wy, LIS A 3
Sample 10 EL VADO Date 911002 Analysis for BS Lab No. ;;l-l(;-?;;-
Location : 3 PRE 0-10CH
Remarhks

LR T HIRP



LI Dry Biave Anaslysis For BTVS, 1992 W.V, IR
Bemple 1D : EL:VADO Date : 911002 Time = MMM Analyels for : 88 Lab No. : BRO247
Lecatlion : 3 PRE 0-10CH
Remarks ! x
= { Percent Finer Than )
Phi slzes ~7 -8 -3 -4 -3 -2 -1 V] 1 2 k<] 4
Qross Ht. Tare Wt Net Wt 128mm &A4mm J2mm 16mm 8. Omm 4, Omm 2. Omm 1.0mm 0. Smm . 29mm . 129mm . 063mm
1244. 4 26. 4 1218.0 100.0 100. 0 89. % 69. 1 33.6 43.3 38. 9 29. 4 18.7 10. 2 4.7 1.8
o Percent {in Class o0 0.0 0.0 10. 9 20. 4 13.9 10.3 6.4 V.9 10.7 8.9% 3.3 2.9
Bample 10 @ EL VADO Date : 911002 Time 1 HHMH Analysls for : :]:] Lead No. - BRO248 ([
Location : 3 PRE 10-20CM
Remarks !
( Percent Filner Than )
Phi sires -7 -6 ~3 -4 -3 -2 -1 [\] 1 2 3 A
Oroses Wt Tare Ht, Net Wt 1328mm &4mm 32mm 16mm @. Omm 4. Omm 2. Omm 1. Omm 0. 5mm . 29mm . 129mm . 063mm
1432. 4 26.3 1406.1 100.0 100.0 76. 4 30. 4 40.7 34.53 27.7 19. 4 10.8 6.3 3.1 1.3
#9 Percent {n Class #=a 0.0 0.0 23. 6 26.0 ?.7 6.2 6.8 2.3 7.6 4.9 3.2 1.8
Sawple 10 : EL VADO Date | 911002 Time © NHHMM Analysis for (1] Lab No. : BRO249
Locatien : 3 PRE 20-30CH
Remarks
: | Percent Finer Than )}
Phl slzes -7 -6 -9 -4 -3 -2 -1 o 1 2 3 4
"Oraes Wt. Tare HEt. Net HE, 128mm 64md 32mm 16mm 8. Omn 4, Om» 2. Omm 1. Omm 0. Smm . 23mm . 123mm . 063mm
1931.3 28.0 1303.3 100.0 66. 9 60. 4 42, 9 34.2 a8 o 22. 6 135. 6 10. 8 6.8 3.3 1.3
p ‘ e# Percent {n Claese wne 0.0 33.1 6.9 17.9 8.7 6.2 9.4 7.0 s.1 3.7 3.9 1.8
et e m e mEEE— - — e ——————. S —————————— i N £ o e - e e e e e e 0 e e e o
1',"'."‘.' Bamp1 YD :  EL VADD Date : 911002 Time © ITMHMM Analysis for ::] Lab No. © BRO270
\.'.l Locatfon : 4 PRE 0-10CH
T Remarks
s, i Percent Finer Than )
. ,»ff- Phil sltes -7 -6 -3 -4 -3 -2 -1 (o] i 2 <] 4
“h Gross Wt. Tare Wt. Net Wt. 128mm &4m.n 32mm 16mm 8. Omn 4. Omm 2. Omm {.0mm 0. 3mm . 23mm . 129mm
ﬂ + 2390. 1 26. 4 2363.7 100.0 100.0 88. & 68. 1 37.7 49. 0 42. 9 33. 2 22.8 13.9 6.2
8
';‘,q’ : 00 Percent {n.  Class o® 0.0 0.0 11. 4 20. 9 10. 4 8.7 6.9 7.3 10. 4 9.3 7.3
Fa
ta
N
BT
f"?‘*#':.

v)

\
“« o v Dry SBleve Analysis For LAL AR [
______________________________________________ e —— A ——— FABRAA® = i o e e e 'Y
Bample 1D EL VADO Date : 911008 T4 —_—tor 1] Leb No. ¢ ©R3003
Location @ 2 rofT sUERELL #2 > Vi

' id
Nemarka rercent Finer Thaa 1



L3R 3 3N Dry Bileve Anslysis For B8TVE, 1992 W. V. L R 2
Aample ID : EL VALO Date : 911002 Time 1M Analysis for o8 Ledb No, | @NO291
Location : 4 PRE 10-20CH .
Remarke g -
-'._‘ 5 I Percent Finer Than }
Phi eltes V-7 -8 -3 -4 - v -2 ~1 v H 2 3 4

Orosn Wt, Tare Ht, Net Wk, .’ 128mm b4mm J2mm 1bmm 0. Omn 4, Orm 2. Omm 1.0mm 0. 3mm . 23mm . 123mm . 063mm

2192. 4 0.0 2152. 4 100.0 49,0 0.0 37.9 30. 4 29. 4 21.3 15 6 10.3 6.3 3.0 1.1

] g -

ee Percent 1In Class ®e 0.0 st.0 49.0 -37.8 7.1 5.0 4.1 9.7 5.3 =« 4.0 3.3 1.9

—————————————— - - - - - -t - - > an . -~ v ———" W O v -~ - ——-
fAample 1D ¢ E{. VADO Date @, *11002 Time I Analyeies fo fnn Lab No. | NN0272
Locatlon 4 FRE 20c30CH
Remarte ‘ "

\ A [ Percent Finer Than ?}
Phi sizes -7 -4 -3 -4 -3 R 4 -1 o ] 2 3 4
Ornve Ht Tare Ht, Net WE, 128mn S4mm 32mm 1&mm 8. Omn "4, Omm 2. Omm 1. Omm 0. Smm 29mm 125mm 0h0mm
4%2. 9 <2 N 428. 4 100.0 100. O 100. 0 69.7 ni. 4 41,0 1.2 20.2 13. & 09 4.4 1 7
3 S )

*« Percent §n Clsws #@, 0.0 0.0 0.0 34.0 14. 2 .10, 4 9.7 1t o 4 9.1 3.9 27
Rample ID ! €L VADO Date f"“’llOO? Time ¢ MMy Analysis for B8a Lab No. anoa220
Locatlion ¢ 95-A rAE  0-10CH o ]

RemarTks ’ . L v
Fand P ( Pertentd Finer : Than § |
Fhi eises -7 -& -1 -4 -2 -2 -1 [} t 2 b J 4
Croes Wt lare HWEt. Net WEt, 128mm sdma 32mm 16mm . Omm ‘4, Omm 2. Omm 1. 0mm 0. 3mm . 29mm 129mm 063mm

937. 2 23.7 913.9 100.0 100, 0 100. 0 82.0 67.0 .92, 7 44.1 32.7 20. 4 11,1 s. 5 23

en Pevrent in (Cleve sa 0.0 0.b 0.0 10. 0 190 14,00 n. A 1t 4 12. 1 7.3 9 4 a2
Pt e it L T St D e L T e et T T IR V————— e — - mmmmE E e m - R O O e
Samp ID : EL VADD X Date | - 911002 Time HIMH Anaiysis for 88 Lab No. BRO2t9
Locatilin : 3-A rRE  10-20CH e
Remarks ?'-. .

' I Percent Finer Than 1|
Fht sires ,"1“‘-7 ; vmb -9 ~4 -3 .- -1 0o 1 2 2 E ]
Ornes HEt, tare HE, Neb HE, ' 120maa ' dAmm I2mm 16mm 8. Omm: 5 4 Orm 2. Omm 1. 0mm 0. Smm . 2%mm 129mm . 063mm
409. & 27.1 370, 9'%100. 0 + 100, 0 100. 0 7.8 "2 2 v 88,3 37.8 41. 4 24.3 14. 4 8.0 36
& "
e Percrent In Claws #s” 0.0 ' 00 0.0 2.2 19. 8 13. 10. 9 16. 4 16.9 10. 1 6.4 4.4
i o
ot
T’
ey
1
ll]
LI I B Dry 8Bleve Analysls For 8TVB, 1992 W.vV. ® e v
Aample 1D EL. VADD Date 911002 Time 11X 2111 Analyste for 88 Lab HNo. 6BRO24&)
Locetion : 3-8 PRE 0-10CH
Remarhs
' Parrent Finer Than



ae e Dry Bleve Analysis For B8TVE, 1992 M. VY LA ]
—-- oY
— = ea—— e >3
Gample 1D :  EL VADD ‘ Date !~ 911002 Time :  HHMM Analysis for : CT:) Lat No. : BSROISI ;:
Location : 9-B PRE . Ol 2
Remarks cn e
';: % Percent Finer Than )
Pht stzen 4 -8 -3 - -4 -3 -2 -1 o 2 J
Oross Ht. Tare Wt. Nets Wi 1:41208mm bAmm 32mm 16mm 8. Omn 4. Omm 2. Omm 1. Omm 0. Smm . 23mm . 129ma
11331 27.7  1108.{¥'100.0 100.0  100.0 84. 8 68.0 34. 9 46.7 3.8 21. 2 1.1 a®
LAV
. N I T . . -5
ee Percent in Class oo 0.0 0.0 0.0 13.2 16.9 13.1 8.2 10.9 14.6 10. 1 6.2 a. I.X’«f*
g emm————— -— < S —————— e ——— e me—— e . memrccmcr—— e —ae— —————————————— L mm—— im = mmeam—— e ———- ———— - R £
Bample ID : EL VADO Date : 911002 Time : HHMM Analysis for :L:] Lab No. : BRO264 " }‘ul
Location : 3-B PRE 10-20CH -3
Remarks o .f"'-'a
e ( Percent Finer Than ) o >
Phi sfzes -7 © -8 -3 -4 -3 -2 -1 o 1 2 3 IR
Oross Wt. Tare Ht. Net W¢, ' 128mm 64mm 32mm 16mm 8. Omm 4, Ormm 2. 0mm 1. Omm 0. 9mm . 23mm . 12B%em .083am 1t
1921. 9 2.2 1896.7 100.0 69. 6 56. 0 47.3 37. 6 29. 9 24. 4 16. 7 10.3 5.9 a1 . 1.0
Y
B
#% Percent {in Claes @@ 0.0 J30. 4 13. 6 8.7 ?.7 7.7 3.3 7.7 & 4 4.4 2.9 .n!g!
tiemple 1D : EL vADO Date 911002 Time HHMN Analysis for 88 Lad
Cocation 9-B PRE 20-30CH
Remerhs
Percent Finer Than )
Phi sizee -7 -6 -9 ~4 -3 -2 -1 (o] 1 2
Oross Ht. Tare HE. Nst Wt. 128~rm Samm J2mm 16mm 8. Omn 4. Omm 2. Omm 1. 0mm 0. Smm 25mm
524.9 23. 4 499. 1 100.0 100. 0 100.0 82.2 &4, 1 49.9 38.8 23. 6 13. 4 7.4
Percent Finer Than )}
-7 -6 -3 ~4 -3 -2 -1 4]
Net Ht. 120rm b4mm 32mm 16mm 8. Omm 4, O 2. 0Omm 1.0mm 0. Smen
3671.9 100.0 100.0 40. &6 33.2 29.3 24.8 20. 6 14. 2 9.0
ee Percent {in Class e® 0.0 0.0 39. 4 5.3 6.0 4.9 4.2 6.4 5.2
?:‘ ;’ -3:
e e 0 ® Dry Bleve Aﬁllvull For B8TVE, 1992 M. v. “ % e w
Sample 1D EL VADO Date : 911008 Time e L Analysts for 88 Lab No. §R5003
Locetion : 2 FOST HURBELL @2 e
Remarks
tteeront Pinmr  THhe



® o 8 8" "Dry Bieve Analysis For BTVS,/ 1992 M.Y. LK B )
Bample 1D : EL VADO c Dat-";,m,;:vuoo: Time ey Analysis for a8 Lad No. 8RO241
Locetlon : & PRE 10-20CH, e S
Remerks RTP RN A AR
e S .-,‘,,:...‘i“. Percent Filner Than
Phi sizes O AN -3 -4 -3 L2 -1 0 2 a 4
Oross Ht. Tare Wt, Net WE, "2 128mm , S4mm 32mm 16mm 8. Omm 4. Omm 2. Omm 1.0mn 0. 3mm 23mm 129mm 063mm
2663.1 27.0 2636, l" 100. 0 ‘100.0 31.8 24.1 20. 9 16.1 12. 9 8.2 5.0 3.1 1.7 0.7
ve Percent in Class ##, 0.0 0.0 68.2 7.7 3.6 4.4 3.6 4.3 3.2 1.9 1. 4 1.0
Bample ID : EL VADO N Dats ! - 911002 Time HmMH Analysis for 88 Lad No. BRO243
Location : & PRE  20-30¢
Remarks A ‘- .
HA Percent Finer Than )
Phi slrzes [ 2\»,’, -7 -6 -8 -4 -3 A=, -1 (o} 1 2 3 4
Oross Ht. Tare Wt. NQQ.\N.' +.120ma b4ma 32mm 16mm 6. Oan .4, Omm- 2. Omm 1. Omm 0. 9mm 29mm 129mm 053mm
667. 6 2%. 68 64!.":‘ 100.0 100.0 72.3 64. 80 49.9 + .368.1 206. 3 17. 9% 10. 7 6.8 3.6 1.4
we Percent {(n Class ®s 0.0 0.0 27.7 7.3 i4. 9 §11. 8 9.6 11.0 6.6 3.9 3.2 2.2
Bample 1D : EL VADO Date 711002 Time HHMe Analysis for 88 Lab No 8RO313
Location : 7 PRE o-10CH
Remarks
Percent Finer Than )
Phi stzen R4 -6 -9 -4 -3 -2 ~1 4
Oross Hit. Tare He. Net W, 128mm SaAmn I2mm 16mm 8. Omm 4, Omm 2. 0mm 1. Omin O. Smm 29mm . 123mm 063mm
4461. 0 0.0 44661.8 100.0 43. 3 26. ¢ 18. 9 141 10.0 7.0 4.0 2.4 1.7 1.0 0.9
#e Percent in Class oo 0.0 94,7 19.2 7.2 4.8 4.1 3.0 4.0 1.6 0.7 0.7 0.3
——d et m et —ee-————————————— e .t —— e = - —— -
Bemp ]lD :  EL VADO Date 911002 Time [Raie ] Aneiysis for 88 Lab No. SERO314
Location : 7 PRE 10-20CM
Remarks
( Percent Finer Than
PhL slces -7 -6 ~3 ~4 -3 -2 -1 (] 3
Oross Ht. Tare Wt. Net Wt. 128mm _64mm 32mm 16mm 8. Omm 4.0mm 2, Omm 1. Omm 0. Smm 29mm . 1203mm . 063mm
2064. 9 27. 4 2037.1 100.0 100.0 31.3 33.9 26.7 19.8 14. 1 e 8 3.8 3.9 2.2 0.9
oo Percent In Class #& 0.0 0.0 48. 7 13.8 8.8 6.9 3.7 3.3 3.0 1.9 1.7 1.3
. =
N,
)
i
1
" . )
LI I Y Dry Bieve Analysis .For OTVS, 1992 w.v. s s v e
C A e
________ ———— e m————— - m—— - e i e e i i D D
Sample 1D EL VADO Date 211002 nm,;r,;.umg;f.:' - Analysis for 88 Lab No BROZ1S
Location @ 7 PRE 20-30CH B A

Remarks :

|
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[ ] ® » o e Dry Bleve Analyeis For B8TVB, 1992 W.V. LA I
L - .

@ e = g = S S s et m S e En i e e memS e ————————————————— e = e = =
Bample ID : El. VADD Date : 911002 “Time 1 IHMM Analyeis for ! 88 Lad No. : BROJIS
Locatjon : 7 PRE 20~-20CH H :

[ ) Remarkse : .

- d ( Percent Finer .Thean ) i

'hi elree -7 ~& -9 -4 -3 . -2 -1 [s) 1 2 a 4
(] Oraes Wt Tare Ht. Net Ht, 120mm b4mm J2nm 16mm 8, Omn r:v 4. O 2. Omm 1. Omm 0. 9mm . 29mm . 133mm . 063mm
370. 4 26.8 543.8 100.0 100.0 70.0 30. 7 39.0 w“. 28. 1 21.0 14,2  11.0 7.9 4.8 1.7
et A

L AT o H
ve Percent in Class s® 0.0 é.0 30. 0 19.9 1.7:-,. 10, 7.1 68 ...-3.2 - 31 3.1 a1
O e e o W ---_--ﬁ‘-‘l- S e e o T o 1“-'-'-:'-3——;!' - s 3 -

(] Bample 1D £L VADO Date E"_‘_vuoo: Time : ° HHOM™ Analysis for : 1+ 88 Ceb No. : BRO32%
Location : 8 PRE  0-10CH Y 4 . Lt - .

Remerks R v 1

o { Percent Finer  Than ) i '

Phi ulzee -7 ) -3 -4 -3 -2 -1 [ 1 i 2 : 4
Oross Ht. Tere Ht. Net Wt, 128mm S4Amm J2mm 16mm 8. Omw 4. 0mm 2. Omm 1.0mm . 0.%em 250m ", 12%0a 063mm
o 1871. 1 23.8 1843.3 100.0 100.0 73. 9 99.2 47.9 40.2 © J32. 4 21. 6 Y 12.3 6.7. 3.2 1. 4
i ey
@® °  ecpercent in Class s 0.0 .0.0 24.1 16.7 11.3: 7.7 A B 1.9
‘ T - — == 3 - 5
373, Bemple 1D : EL VADO Date.:. 911002 Time @ . .10e%,
® 4.3 lLocetion : B PRE 10-20CM e o .
A=l Remarke b ) '
MY S . . (¢ Percent Finer: Than )
[ ) ._\'p_-?'} PhE slzes -7 'f’ -5 -9 —4 -3}’;_ . w2’
7" Oross Ht. Tare Ut Net Ht. 128mm b4mm 32mm 16mm 8, 0mm ' .4, Omw
°® B 2091. 1 28. 4 2062,.7 100.0 61.1 91. 9 39.0 3a2. 9 27.0 5
% .t = i
13 oy
K e® Percen in Clase oo 0.0 J8 9
e O ey — PN
Be ¢« ID : €L VADO Date : 911002
' y Lo fon : © PRE  20-30CH
. Remerks .
18T 1 ¢ Percent Finer, Then ? ,
-l Phl sizes =7 , =6 -9 -4 =3 -2 -1 [ : I =
@, A% Oross Wt Tare Wt Net W&, 128m» ‘samm 32mm 16mm 8. Oma ;21 4, Om 2. omm 1.0mm
WY 11%e.9 23.6 1132.9 100.0 <¢100:0 72.7 %2. 9 42,93, 3. 1. 20.3 21.2
R Bt i
. - & *
?f*\/f!; #e Parcant 1n Clase e® 0.0 0.0 27. 3 19.8 10.4° . 7.4 6.8 7.1 &
. =5
' r ' -
L
(ing!
< i
ok ,
.':ﬁ‘ 3.
hy A - Jes ..t. i
<! "n . ) T
N, MY
! : g
My S
", 3 )
LA 2P - i e e — — e e il

°

[ ) e n Dry Bleve Analysis For 8TVS, 1992 wu.v. "5 a0

® @ - o e e e e e e e e e e e e e e
Sample 1D : EL VADO Date : 911008 Time | v Anelyels for an t.ab No RNY007
Loeatlan 2 roft . AUBBRIL. W2

[ ] Remarks

+ Percent Finer Than

I TalE il



¢« 8 e Dry 0BGleve Analysis For BTVS, 1992 W. YV, LA A
& N T
_______ =4 ITLr S P cmmmm e mns el et e -
Sample 1D : EL VADO A Date !, 911002 Time @ IMMA 4. - . Analysis far -1 Lab No. .. BRO223
Location : 9 PRE 0-10CH L il
Remarks Tihpew, o A
{ Percent Finer Than.): -~ ;
Phi sizes =7 -6 -3 -4 -3 ‘-1.a= ' -1 (o] 1 2 3 4
Oross Ht. Tare Ht. Net Wt 128am b4mm " 32mm 16mm 8. 0mm ;’ﬁ;Onmv 2.0mm 1. Ommn 0. 3mm 25mm 129mm : . 063mm
14618. 4 23.9 1392.9 100.0 100.0 73.2 30. 6 J38.7 ,;192\0 27.0 20.1 12. 6 7.2 4.0, 2.0
‘- ;-..-}».' X
A A !
ve Percent {(n Class ss 0.0 0.0 26. 8 22. 6 D7 e s I0-4 %0 e 7 7.9 5.4 3.2 2.0
_________ - . - Eemee ...-JJ‘J':L&-, ; _— =
Bample 1D EL VADO Date : ‘911002 Time ! UMMM Coy ‘o Analysis for L] Lad Na. i, BRO224
Locatlon ;| 9 PRE 10-20CHN T : .
Remarks
i Percent Fliner Thlg;)'?gl Y78
Phl slzee =%/ ) -9 -4 -3 VLI -1 v 1 2. X% 9 4
Oross Ht. Tare Ht. Net W&, 128mm b4mm J2mm 16mm 8.0mm Y4, Qray” 2. Omm 1. 0mm 0. Smm 2%mm . 129ea 063mm
1287.3 23.7 1261.6 100.0 100.0 3. ¢ 37.7 44. 2 .55.0%j' 29. 4 22. 1 14. 7 8.3 4.1 1.8
\ IR R .
®e Percent {n Class de . 9.2.7/7°.9.6 7.3 7.4 6.4 | 4.2 2.3
Bample 3D : EL VADD i Analysls for 88 Lad Nq.*}. SRO244
Location : 10 PRE 0-10CH 9 Tt
Remarks : s _
i Fercent Finer ' Than }
Phi sfzes -7 ] -9 -4 -3 . Y, -2 -1 () 1 4
Qross Wt. Tare WE. Net Wt, 128m.a b4mm 32mm 16mm 8. 0mm ' 4. 0mm 2. Omm 1. Omm 0. 3mm 063mm
J442.6 27.1 J415.7 100.0 100.0 49.3 J2.3 24. 4 ') Q1.9 19.2 135. 1 10.0 1.4
LR
e Percent in Class ®s 0.0 0.0 90.9 17.0 8.1 , 2.9 2.3 4.1 i 9.1 1.7
Surd. - e . WE e e G T oo an = w1 T B e = ey e (O - - —— N - s D T - e T . - —— . vt -
a.npl$w . EL VADD Date : 911002 Time : iham . ' Anatysis for ss: -l UdNINGED . 8RO249
Locatlon : 10 PRE 10-20CH s B = g Reep R
Ramarks * . ';_ —:ﬁ“{"““ﬁ;-h .
i Perceant Finer Than ) Vil ;“"{' T LY G
Phl sizes -7 -8 -9 -4 -3 -2 -1 o J { ol
Oross Ht, Tare Wt. Net Wt. 128mm b4nm J2mm 16mm 6. Omn 4, Orm 2. Omm 1.Omm
1340.9 26.2 1314.3 100.0 100.0 e7. 4 37. 1 43.8 .- 3.7 208.1 20.8
®® Percent In Claee aa 0.0 0.0 12. 6 30.3 13.3 10.1 3.6 7.3
@« 88w Dry Bisve LELLEL
0 M | e o e Ly Lo S BT 1 1L, AT

_____________ —————— - W e o 4 by v

EL VADO 1g,
Location 10 PRE 20-30¢M
Remarhs

patelgkhy11002 T
e 3

hi%s
Ve

"Analysfs for

Lad No.

SRO246
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¢ « v @ Dry 8Bleve Anatysis For B8TVB, 1992 W. V. ¢ s 00
Bample 1D : EL VADO ) Date 911002 Time T .  Analysis for a8 Lab No. BRO246
Location : 10 PRE {0-30CH L PR S :‘f ’
Remarks X . .;.'f
( Parcent Finer .Than )
Phi sires -7 . -6 -3 -4 -3 -2 -1 V] 1 2 3 4
Oross Wt. Tare Wt. Net Wt, 128m» " 64mm 32mm 16mm 8. Oma” 4, Orm 2. 0mm 1. Omm 0. Smm 23mm 125mm 063mm
7682.3 235.9 7%6.8 100.0 100.0 88.3 40.0 4.2 3.7 29.7 168. 2 11. 6 6.9 3.1 1.3
ss Porcent {in Class e 0.0 . 0.0 11.7 20.3 19.0- 9.9 6.0 /.9 6.6 9.1 2.4 1.8
Ssmple 1D : EL VADD Date 911002 Time MM Analysis for : 88 .Lav Ne.  BRO21
Location 11 PRE 0-10CH
Remarks '
Pesrcent Finer Than
Phi sizes -7 -4 -3 -4 -3 1 -2 -1 o
Oross Ht. Tare Ht. Net W¢,  128mm 64mm J2mm 16mm 8.0mm “’ 4 Omm 2. 0mm 1. Omm
2932. 9 26.2 2906.7 100.0 72.0 40.2 30.3 a24.9 20.7 16. 6 19.1
®s Percent in Class ®® 0.0 28.0 It e 9.9 5.4 " a2’ 2.1 as
Bample ID : EL VADO Date': 911002 Time e Analysis for
Location 11 PRE 10-20CH
Remarks [
Percent Finer 'Than )
Phi sizes -7 -6 -9 ~-4 -3 ' - -1 (o] . 1
Orcss Wt Tare Wt. Net W&, 1268mm 64mm 32mm 16mm 8. Omn 4, 0mn 2. Omm 1. Omm 0. Smm
1042 | 23. 9 1016.2 100.0 100. 0 84.9 51. 4 36.3 27.9 a3. 7 20.3 . 13. ¢
% Percent n Class we 0.0 0.0 1.t 33.9 13.1 4.8 3.0 s. 2 6.9
—
N
Rt
Y,
vl q}
3
,l:‘ N
[P . - N
st
Yo
¢« e o @ Dry Bieve o
- f e = emee em———— e - - B et L R L - o-; U /¢ <penndadiE B IR £ et b .
Sampte 1D EL VADO Dats : 9TTTOOB BR3003
Locatlon 2 TOST HUBBELL #2
Remarks \ ( J



i s e 00 Dry Bieve Analysis For 8TVS, 1992 MW.YV. A A 4
N i
e it — U L LAY T T i
Bample 1D EL VADO ,‘— Date : 711008 Time : HHMH fl Analyais for ; 8s Lad No. : BRO294
Location : 1-2 POBT- 0-10CH RE
Remarks PBT-FLBH 1 OF 2,0-10 CH s, L B
i Y N Y i Percent Finer Than )
Phi eizes -7 L) -3 -4 -3 7 -2 -1 (o] 1 2 3 4
Qross Ht. Tare Wt. Net Htl.» 128mm &4mm 32mm 16mm 8.0mm | 4. 0mm 2. Omm 1.0mm 0. Smm . 29mm . 123 mm .0463mm
3133.0 26. 6 a3108.4 100.0 100.0 83.0 &67.7 %8. 0 ’ .90.7 46. 6 40.0 26, 6 13.8 S.8 2.0
0 % - y
v L3 I
## Parcent §n Class o8 0.0 0.0 17.0 15.3 9.7 , 7.2 4.1 ) 13. 4 12.8 8.0 3.8
Bample 1D : EL VADO - Wit Date : 911008 Tima 1 M, o, Analysis for ee Lab No. BRO293
Location : 1-2 POBT 10-20CM LS
Remarks 10-20CH POST-PLSH #1 OF ‘
Y, . i Percent Finer Than )
Phi sives 4 . -4 -9 -4 -3 PR ] -1 (] I 2 3 L]
Orose Wt. Tare Wt Net WE' 128me T &4mn J2mm 16mm 8.0mx " 4. 0mw.° 2 Omm 1. Omm 0. Smm . 23mm . 123mm . 063mm
6143. 8 204. 1 B5939.4 100.0 54.2 43.0 32.3 W. 7 - 22: l.' 19.9 14. 4 84 a.v 1.7 0.6
#» Percent In Class ®# 0.0 4s.8 11.2 10. 9 5.8 ..° 4.6 2.6 3.1 6.0 as 2.2 1.1
Bample 1D : EL VADO Date = 911008 Time 1  HHMM. & Analyuis for as Lad No. BRO17
Location : 1-2 POBT %o—aocn -
Remarks das
- ( Percany Flner.. Than )
Phi sizes -7 -6 -3 -4, -3 -2 ke v 1 # 3 4
Cross Ht. Tare Wt, Net WS, 128mm b4rm J2mm 16mm - 8.0mm ' 4, Omm 2.0mm 1, Omn 0. Smm 2%mm - 123mm 0463mm
4317.3 26. 9 4290,8 100.0 93.0 49. 2 33. 9 26. 0 20.9 16. 6 10.7 6.1 3.7 1.8 0.6
#% Percent {n Class ®8° 0.0 43.0 9.8 11.7 7.3 (33 3.9 4.9 a6 2.4 1.9 1.2
Bample 1D : EL VADO Date : 9711008 Time :  HtMy Analysi{s for ! 88 Lab No. B8R0O228
Locstion 3-2 POBT O-10CH e
Ramarks ¢
i Percent Finer "Than 1|
Phi elzee g =7 -6 -3 -4 =3 v =2 -1 o i 2 3 4
Oross Ht. Tare HEt, Nat Wt 128mm 64mm 32mm 16mm 8. Omm 4, Omm 2. Omm 1.0mm 0. Smm 295mm . 129mm 063mm
1221.0 27.3 1193.7‘ 100. 0 100. 0 80. 4 98.2 46. 7 38. 6 33.3 24. 4 14.3 7.9 3.7 1.4
1 L)
LA i
«# Percent In Class & 0.0 0.0 19. 6 22.2 11. 8 8.1 3.3 8.9 10. 6. 4 4.2 2.3
1 i' 1 5
n 1 "‘l ! ’ ne
rnA(. oy
o
W
Af ©)
ik
Al
Ry
" @« 8o Dry Bileve Anaslysis rFror aTVS, 1992 y.v. LI I I
Berple 1D : EL VADO Date : 911008 Time & HHM Analysis for ee Lab No. BRO229
Location 3-2 POST 10-20CH
Nemarks
“erceant Finer 7T+
Pt -7 =¥ " ¥ - A

LTI |



]

€ L2 Dry Bleve Analysis For 8TV, 1992 W. V. LI )
..' i
"-,"—0-‘%,,..4»'!. 1D : EL VADO Date 1 911008 Time : IR °. . Analysis for [:]:] Lad No. : BR0229
:’Location : 3-2 POBT 10-20CH . it e
Q. Remarks ; . W
AN ! ( Percent Finer Than )
b Ph1 sizee -7 -8~ ~9 -4 -3 -2 -1 0 1 2 3 4
o" | ",-Oro" Ht. Yare Wt. Net We., 128rn bArn J32mm 16mm 8.0mu , 4.0mm 2. Omn 1. Omn 0. 3Smm . 29mm 129mm 063mm
’ 930. 1 14. 2 333.¢ 100.0 100.0 90. 4 30. 2 21: 3 t17.9 14. 9 10. 9 6.4 3.9 2.1 0.7
o .
- o ®e Percent {in Class oe 0.0 0.0 49. 6 20.2 8.7 4.0 2.6 4.0 4.3 2.3 1.8 1. 4
o ‘;; ''''''''''''''''' - —~—— r&-L_..._'...L T i e - —
@ .7 Bampie 10 : EL vADO Date ! 911008 Time @ thm Analysis for 88 Lat No. : BRO211
¥ at'Location : 4-2 POBT 0-10CH v
< (. Romarks i -y
@ 'IS : i Percent Finer Then ? ;
AT Phi slzes -7 -4 -9 -4 -3 -2 -1 0 1 2 3 4
' 1 Oross Wt. Tare Wt. Net Wt.  12Bma b4mm J2mm 160m @, Omw 4, Omm 2. Omm 1. Omm 0. 9mm 29mm 12%ea 063mm
. g 1636. 4 27.9 1398. %9 100,0 100.0 7.0 63.3 38. 4 51.2 43. 9 n.7 16. &6 8.7 3.4 1.2
T . 4
® Woaos @8 Percent in Class e 0.0 0.0 28.0 8.7 4.9 7.2 7.3 14.2 14.1 7.9 5.3 2.2
o o AR e M I o, S o s S LA A S -t _
“w\F Semple ID : EL vaDO Date : . 211008 Time MM - |y . Anatysis for es L.ad No., 1 BRO212
[ J ‘('? Location : 4-2 POST 10-20CH
Y Remarks ol a '
. u i Percent Plner ~Than } !
o sl Phi wizes -7 -6 -9 -4 -3 -2 -1 o 1 2 s a
.- Ormss WY, Tare Ht. Nat Wt¢. 12Bvm 64mm 32mm 16mm 8. Oma ‘4. 0rm 2. Omm 1. On» 0. 5mm . 2%mm 1290n . 063mm
° . ':{;) 2182. 6 26.3 2137.3 100.0 J8.1 43. 9 40. 8 33. 7 28. 0 2U. 4 13 0 7.7 43 2.0 0.6
i g
° ®® Percent (n Class w®o 0.0 41.9 14, 2 3.1 6.9 S. @ 6. 6 g 4 3.3 3.4 2.3 1.4
‘l.n’l’_‘lD :  EL VADO Data : - 911008 Time : HHIM Analysis for [:[:] Lad .II.
)
£ Locattidn 4-2 POBT 20-30CH
o " ¢ Remarhs :
St | Percent Finer Than )
tym Phil stzea . -7 -6 -3 -4 -3 -2 -1 o |
® ‘." Oross Wt. Tare Wt. Net Wt. 128mm &4rve J2mm 16mm 8, Oma 4, Omm 2. Omm 1. Omm 0. 9mm
';."'” - J81. 4 23.8 9%3. &6 100.0 100, 0 80. 3 69. 2 92. 2 43. 6 J2.8 19.3 12.1
®
#® Percent 1in Class ®® 0.0 0.0 19. 9 13.3 13.0 8.6 10.8 14,9 7.2
]
Al
® L
L ey IT
J:‘ ! = 1 1
o M
]
! Ji'c\
- :‘:-
®
S i) .
» g™ e
)
¥ @« « » » Dry Bleve Analysis Fer “ e
T P 1, = 7 el B ettt T S e L A e e e — e ———
Ssmple ID EL VADO Dats : 91008 Time : for 88 Lab No. : BR3003
Locatlon : 2 FOST HUBBELL #2 Ui
] Remarks
srent Finer Thae
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X Dry Bisve Analyeies For S8TVS, 1992 W.V. L
"\
Bample 10 : EL VADO Date : 911008 Time 1 HHMM, | Analysis for : (=]:] Labd No. ! BRO337
Location : 35-2 POSBT O-10CH 1 R b
Remarks .o
' 0 ( Percent Finer
Phil sires -7 R ) -9 -4 -3 -1 (V] 1 2 3 4
Qross iit, Tare Wt. Net we, 128aH 64im J2Zmin 1&am 8. Oma * 2. Omm 1.0mm 0. 9mm . 23mm . 129mm . 063mm

938. 6 177.7 760.® 100.0 100.0 92.8 71.7 37.0 34. 9 26. 2 17.-3 11.0 ) 2.3

#e Percent {in Cleee a# 0.0 0.0 7.2 1.1 14. 7 Il:.' 9.2 d.7 8.9 6.3 3.2 3.9
e e —m emm tme e —— . cEE e ——— e —E et een - c———— et m—————————————  =e— Oy T, - PR =
gample 1D : EL VADD Date : 911008 Time |  HHMM - Analysils for 1 se Lab No. ! BROJ38
Location : 5-2 POBT 10-20CH
Remarks H "

( Peve¢ont Finer Than i
Phl slzes -7 -6 -3 -4 -3 . -2 -1 o 1 2 3 4
QGross Wt. Tare Ht. Net Wt. 128ma 64mm 32mm 1&mm 8. Omm . 4. Omm 2. Omm 1. 0mm 0. 3mm . 23mm . 123mm . 063mm
1391 27.0 108.1 100.0 100. 0 63. 1 &J. 1 354.8 ' 49.4 3%.5 23. 2 17.1 10. 9 5.1 1.8

#w Percent In Class se 0.0 0.0 36.9 0.0 8.3 .. 9.4 9.9 1.3 8.1 6.6 9.4 3.3
P — o o — B R T S 228 N e e e e il e — e
Bample 1D : EL VvADO Date 911008 Time m-,"-;:‘ s Analyuis for - (:]:] Lab No. : BRO316
Location : 4-2 POBT O-10CH J
Remarks f M

1 B [ Percent Finer Than )
Phl slres \ i ~7 -6 -3 -4 -3 -2 -1 o 1 2 3 4
Grows Ht. Tare Wt. Ned \Nt 128mm b4mm 32mm 1&mm 8. Omam 4. Omm 2. Omm 1. Omem 0. 9mm . 23mm . 12%mm . 063mm
13460.0 27. 4 1332. & 100.0 100.0 73.1 62.1 52.3 4%.3 39.9 26. 7 14.0 7.7 4 2 1.6
\ ‘ i
oo :

e Percent in Claee & . 0.0 0.0 24.9 13.0 9.8 . 7.0 5.8 12.8 12.7 6.3 3.3 2.6
RS — PV D U e et e ——— - eom o - e e e e 0 s o
600&]} 10 : EL VADO iy Date : 911008 Time : g a2 R0 Analysis for : :]:] Lad No. BRO317
Location : 6-2 POST 10-20CH
Ramarks . o L 5

£ Percent Flner Than 1}
Phl slzes 53 -7 -6 -3 -4 -3 o, =2 -1 v 1 -] 3 L]
Oross Wt. Tare Wt. Net WL ' 128mm b4Amm J2mm 16mm 8.0rm - 4,0mm 2, Omm 1. 0Oma 0. Smm . 29mm . 129mm . 0463mm

1433. 6 26. 4 1407.2° 100.0 100.0 39. 9 51. 4 41.7 33. 9 27.8 19. 1 11.0 6.6 3.3 1.2

|{

ee Mercent {n Claes ®o 0.0 0.0 40. 1 a3 Q7 7.8 61 d 7 8.1 4.4 3.3 2.1
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b
‘e
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“« e 8 Dry Bieve Analysls For ATVS, 1992 M. v. “- e
Aample 1N - El. VADO NDate : 911008 Timse | [LYE3] Analysis fnre nn {.ab MHn LU DRI
tacation @ 6-2 rFUAT QU-I30CH
Remarks

Narrent Finer Tha-
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2 LK I N Dry Bieve
_Bample 1D : EL VADO 0y Date 3 . 911008,
' Location : 6-2 POBT 20-30CH R
Remarks E i 0 2 ey
e Phi slzes A e -3
Oross Ht. Tare Wt. Net Wt, . 126mm S4mm 32mm
4086. 9 26,1 440.4 100.0 100.0 100.0
#% Percent " in Class ee 0.0 0.0 0.0
: Bample ID : EL VADO Date : 911008
Locatlon 7-2 POST 0-10CH
Remarks .
Phi sizes -7 <6 -3
Oross HWt. Tare Ht. Net Wt 1286mm b4mm J2mm
2%08. 6 27.7 2460.® _100.0 63. 1 96. 9
: ®s Percent in Class s 0.0 36. @ 6.6
“ @Gample ID : EL VADO Date : 911008
_Location 7-2 POAT 10-20CH
> Remarts
oh
N Phi sizes -7 -6 . -5
Tare Ht. Net He, 128ma &4mm I2m
0.0 9354, 7 100.0 100.0 ee. s
' : L
oy
b Phi sizes -7 ~é& -3
.y Oross Ht. Taere Wt. Net Wt. 128ma b4mm 32mm
LT 339. 4 27. 2 312.2 100.0 100. 0 100.0
O
. ! 8% Percent in Class aw 0.0 0.0 0.0
[}
'l'
i
S
et
CER B Dry Ulave
Sample ID EL VABOD Date 911008
Location @ 2 FOBT HUNBELL @2
Remarhks

Ansiysls - For BTVE, 01992 M. Y.

Time :, 10am

"

RO

, LA )
( Percent Finer Than )

®* 8 2 0

-4 -3 R - I -1 o
16mm 8. Omy I 2. Omm 1. Omn
74. 9 61. 4 36. 6 23. 7
29.1

L .
Time 2 Analysis for -
" v
[ Percent Finer Than )

-4 -3 -2 , -1 o
16mm 8. 0mn -.4.0mm 2. Omm 1. 0mm
%0.0 40.9 . as.1 , J0.7 22.4

6.9 %1 .9 a4

Time HHMM . e Analysis for !
-;'
| Percent Finer- Thapni)

-4 -3 e’ -1 o
16mm 8.0mm: [ 4.Omm . 2.0mm 1.0mm
72.5 %6:7 . -, 44.1. . 333 22.0

Y] : ‘,‘ .i l‘\':
| Percent Finer Than |

-4 -3 -2 -1 0
16mm 8. Omm 4. 0mm 2. 0Omm 1.0mm
74.2 b4, 7 $1.0° 40.2 23. 3
23. 8 *95 13.7 10.6 14.7

]
Analysis For DlvRa, 1992 W, Y. LI I ]

Time @ (HHM i

AR TN

- I 3
. 29mm . 12%e
11.4 = 6.4
i "
Bl
90
Lab No,

--—-W,-;- —————————————————————————————————————————————————————
Analysls for

B8R3002



) « » s % Dry Sieve Analysie For S8Tva, 1992 H.V. LRI
£.. £ 1
Gemple 1D : EL VADO ' Date : - 911008 Time 1 HHMM "' Analysis for a8 tLed No. ! BRO287
Locatlion : 8-2 POST O0-10CH .
Remarks ped I N F B .
! ’ i Percont Finer' Than ). /.
Phi slres wy =7 -6 -9 -4 =3 -2 -1 o 1 - a &
QGross Ht. Tare Ht. Net WS.. 128;nm 64mm 32mm 1&6mm 8. Onim © 4, Omm 2. Omm 1.0rm 0. 3mm R 129mm 263mm
1803. 9 26. 4 1779.% 100.0 100.0 66.3 37. 6 468. 4 36.4 30. 1 21.3 14. 3 7.2 4.9 2.0
®% Percent in Class e8¢’ 0.0 0.0 33.7 8.7 9.2 °-:10.0 8.3 7] 7.0 .1 4.3 2.9
Bample 1D : €L VADO : Dete : 911008 Time : HW® 7 Analysis for -] Lad No. : BRO288
Location : B-2 POBT 10-20CH *
Reamarks i
i Percsnt Finer Than i
Phi slzes -7 -6 -3 -4 -3 o, 2 -1 o i 2 a ]
Qross Ht. Tara Ht. Net W&, 128nm &4mm 32mm 16mm 8. 0mm o 4, Omm 2. Omm 1. Omm 0. 9mm 29mm 129mm 0463mm
273%. 0 28.0 2731.0 100.0 7%9.0 48. 1 36.3 31.2 v 54. 1 17. 9 10.7 6.9 4.1 ‘2.3 1.0
i M T
ss Percent in Class #e 0.0 1.0 30. 9 9.8 4.2 2.4 i@ 1.9
Semple ID : EL VADO Date : 911008 -
Location : 8-2 POST 20-30CH
Remarks : w \ i
i Percent Finer _Then')
Phi slzes -7 -4 ~9 -4 -3 e «2 -1 o i
Oross Ht. Tare Ht. Net WE. 128mm b4me 32mm 16mm ®.Omm '), 4. Qmm 2. Omm 1.0m» 0. Sew
1243. 3 26.8 1218.7 100.0 100. 0 77. 6 93. 4 45.1 34.9 29.8 13. 4 9.3
es Percent in Clasd we 0.0 0.0 22 4 22.2 9.3 11.2 9.4 10. 1 5.9
- mggemmmm = —mmae L = O oo S — - SN RN Y YO [N TP
BampJe 1D : EL VADO Data : 911008 Time :  HHMM Analysis for
Loca®lon : 9-2 POST O0-10CM
Remarks
i Percent Flner Than }
Phi sizes -7 -6 -9 ~4 -3 -2 -1
Oross Ht. Tare Ht. Net Wt 128mm &Amm J2mm 16mm 8. Omn 4. Omm 2. Omm
3392. 3 26. 9 3343.4 100.0 100.0 684.3 &66. 7 83.2 . 43 ¢ 36.7
s® Percent in Class aa 0.0 0.0 13.7 17. 6 13.9 . 9.3 3.2
H. Y. [ )
__________________ -— e e PSP P e i g e e e e G e S [ S
Sample 1D : EL vaDO %% 88 Leb No. : 6ROJ26
Location : 9-2 poar 10-G0EM
ks ‘B
! s | 4
= o - n L] - - L]
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Bampie ID : EL VADO Dete 911009 Time 2] Analysis for
Location : 9-2 POST 10-20CH -

o Remarks -

2 Percent Finer. .Than ?
Phl slzes £ 7 -6 -9 -4 =3 .y -2 -1 o

o Orosy Ht. Tare Wt Nst We, 128mm 64mm 32mm 16mm 8.0mx 4. Omm 2. Omm 1. 0mm

2203. 0 26.3 2178.7 100.0 76. 8 60.3 46.7 3%.4 10 .29.1 24.0 18. 0

o ‘ . N .

ee Percent in Class a® 0.0 '23. 4 16. 1 13. 6 11: 3 %h, 9.1 6
A
S et pang?
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i A 4o
{ o
LR N
° 0
o
I1Z4)
- A
°® o . ,-".-h"
“:.;("“ ) '.;,.’,.r
. A
® ) SRR
[
” .t
o af
o e
- Cege N
. -1 i WP Ny
®° o SETENE
: ‘
Q-
¢

o

. Ax

[ I

[ ] '.‘ k. ot

o 1 $)

o

o

o « « e ® Dry Blave Analysis For BTVE., 1992 W. V. s 0

[

Gample 10 EL VADO Date 911008 Time Hirme Analystls fov
Location : 2 FOST IR/BBELL #2
[ Remarks

St afsme -

( Percent Finer Than }
-

:1:) Cad No. BRO326
2 3
0. 3mm 23mm 123mm . 063mm
11. 4 6.2 2.9 1.2
6.6 9.2 3.3 1.
).
$
(:]:] Lad No. 8R3003
2 ¢] a

ovmy

-



MO

- 2 “ANE anaee Dry Bisve Analysis For 8TVE, 1992 W.YV. LA B
i = ‘v&."i* .
\‘l-" e R N = L
J ste 10 . vapo - "\"" Date ;. 911008 Time | e ., Analysis for 88 Lav
Lecation : 9-2 PO8T :o-oocn o 5 fh
Nemarks : HEs ‘Y 3 "
I ! e ¢owe '5 ,'.‘ . i ( Percent Finer. Thin )
= .~ Phloslzes ) " -3 -4 -3 . -2 -1 [ 1 2
L0nn Ht. Tare Wt. Ne® W& - 128min b4am 32mm 16mm 8. Omm 4 Omm 2.0mm 1.0mm 0. 5mm . 29"
. 049. 7 7.3 822. 4- 100.0 10030 63. 9 44. & 36. 6 22.06 13 % 8.7 3.8
't'; = T
(9 ’ DR
_1’-. @e Percant in Clase ee 0.0 ‘0.0 36.95 14.9 12.0 6.4 9.3 4.8 2.9 o
e o e R, Y. 0T M. S |
-'}llaplv ID : EL VADD Date : 911008 Time : 1IHHN '3 Analysels fav [:]:] Ladb No. * —
‘Location : 10-2 POST O-10CH m
“~. Remarks : PST 0-10CH 10-2 RCH B JobY)
i ( Percent Finay Thon )
Phi sftes ’ -7 , =6 -3 ~4 -1 -2 -1 (o] 1 2 3
ww@roass Ht. Tare HE, Net Wt.© 120me 64mm 32mm 16mm. 8. Omm 'g \4 Omm 2. Omm 1. 0mm 0, 3mm 23mm 129mm
22683. ¢ Q. 22%8.0 100.0 100.0 60.7 44. 8 J33. 4 " L) f'27 ‘6 . 23.7 18. 3 13. 3 6.7 3.3 L
¥
=i @ Percent (n Clase @@ 0.0 0.0 39.3 13.9 3.9 5.2 3.2 6.6 3.4 1:9.
;z:\Iln'lc iID : EL VADO Date ¢ 11008 Time ' Anamlysts for 1] Lab No INOSOO?_-
¥ Location : 10-2 POBT 10-20CH -”‘.’
¥ Remarks : 10-20CH PBT RCH B 10-2 ‘ "3
| 1 i Percent Flnn A ‘l’llnr’
-7 -4 -3 -4 ~3 ‘ L, -2 . -1 Q 1 2 3 4
Tare HWt. Net Ht, 126m» b4mn I2mm 16mm 8. Oman 4 Omrm 2. Omm 1. Omm 0. Smm 2Imm 129mm
27.0 3131.1 100.0 100. 0 96. 95 37. 1 28.8 :.,U. 23.7 20.1 13. 7 11.0 9.3 1.9
g ARGy
e Percent ln Clase #o 0.0 0.0 43. 9 19. 4 8. 3-'-“"'-'-: 8.1 3.6 4.4 4.7 S.7 3.4
Bamfge 1D : EL VADO Date : 911008 Time tﬁl"!‘ 8 Analysis for :1:] Lab No. : BRO298
Loca¥ion : 10-2 POST 20-J0CM . "", ot
Remarks : PBT RCH B 10%20 ; .
- . { Percent Finer .Yhan )
Phi slres \ -7 -6 -3 -4 -3 L H -2 -1 o i 2 < )
*4 Oross Ht. Tare Ht. Net Wt. 128ms b4nm J2mm 16mm 9. 0nm /4 Omm 2. Omm 1. 0mm 0. 3mm 23mm 129mm 063mm
1274.0 26.9 1247.9 100.0 33.3 333 29.9 23. 3\5., " 18. 4 14.3 9.9 6.4 3.% 1.3 0.7
(: '_
#e Percent {(n Class ®¢ 0.0 64.7 0.0 3.8 62 " 4.9 3.9 4.6 3.9 2.9 2.0 0.8
¥
1 . v DY .
v LASs i
A v
‘e
s
W) #
v hd
vy .
4 s ww Dry Bleve Analysls For BTV, 1992 H.Y. LI B 4
Bample ID : EL VADO Date : 911008 Time i HHMH Analysis for ee Labd No. BRO273
f.ocation : 11-2 POST O0-10CM
Remarks
' Porrend Plner Than !
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APPENDIX VI
Field Testing Photographs



Figure XII Armour/Substrate sampling with a drum sampler (Rio Chama River, New
Mexico)
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Figure XIII Armoui/Substrate sampling with a drum sampler (Gunnison River,
Colorado)

182



sampling under submerged conditions Colorado)
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Figure XV Drum sampling under submerged conditions (Stanisiaus River. California)
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Figure XVI Drum sampler with filter cloth sampling bag (Stanislaus River, California)
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Figure XVII Collecting surface material grab sample using a drum sampler to isolate the
sampling area (Gunnison River, Colorado)
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Figure XVIII Collecting a surface material grab sample using a large spoon (Gunnison
River, Colorado)

187



Figure XIX Placement of bulk density frame (Gunnison River. Colorado)
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Figure XX Placement of plastic sheeting in bulk density frame (Stanislaus River,
California)
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Figure XXI Addition of water to bulk density frame for volume determination (Gunnison
River, Colorado)
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Figure XXII Placement and smoothing of plastic sheeting in the bulk density frame for
final volume determination (Gunnison River, Colorado)
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Figure XXIII Bulk density setup on the Stanislaus River, California
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